- | MPROVED ANTI - SERUM ALBUM N BI NDI NG VARI ANTS The invention rel ates
to inproved variants of the anti-serum al bum n i mmunogl obulin single
vari abl e wormim4D@WI’h- 11, as well as |igands and drug 5SeomRrgat mss298
conprising such variants, conpositions, nucleic acids, vectors and hosts.
BACKGROUND OF THE | NVENTI ON W04003019 and W2008/ 096158 di scl ose
anti-serum al bum n (SA) binding noieties, such as anti-SA i nmunogl obulin
singl e vari abl e domai ns (dAbs), which have therapeutically-useful

hal f-1ives. These docunments di scl ose nononer anti-SA dAbs as 10wel | as

mul ti-specific ligands conprising such dAbs, e.g., |ligands conprising an
anti- SA dAb and a dAb that specifically binds a target antigen, such as
TNFR1. Binding noieties are disclosed that specifically bind serum al bum ns
fromnore than one species, e.g. human/ nobuse cross-reactive anti-SA dAbs.
W05118642 and WRIDROYEDLAB THSERILDE & LIBIEMEW AN PINGV ABMNIGat i ng or
15associ ating an anti-SA binding noiety, such as an anti-SA i mmunogl obulin
single variable domain, to a drug, in order to increase the half-life of
Ij he Flr uga Pr gt ei nIhef)mPéﬂtgﬁ rélagds ftel\/tmﬁdsr&ﬁiv@ﬁwnte?lﬁﬂlé ¥ntf- Mﬁﬁnh )alBilm?gShare

i scl osed and exe ifie WD2006/ 059106 _di scl oses e.use of this concept
to increase ilﬁ@uﬁ&ﬁ bulipswelsvarighlg dppeind P7 glén't‘sswe Lasghgan ek hor nones
such as 95UCégﬁﬂgﬁékﬁnﬂﬁﬁhggﬁngkﬁhs%omB@&ﬁ&%nﬁ&ﬂ&éaﬁh§@e&@@%n&Ho&@ Hol t
etal, "Anti-Serum al bum n domain antibodies for extending the half-lives of
short lived 335%5@& Protei n Engi neering, Design & Selection, vol 21, no 5,
pp283-288, 2 QUBIHOE IBEE HYKENS DOWPh-11, which is a good anti- SA
dAb. It would be desirable to provide i oved dAbs that are variants of

DOWh- 11 and t hat WspRAOD3Q 10and YV G2 IR/ G & laclmﬁﬂnﬁ sepyRplEREH @Aalbb@mgns from
human and no

ngdels of d.ﬁgﬁ%gyggéﬁg ﬁqy@ Hﬂ%%%mﬂﬁ g?géﬁﬁﬂg mﬂhhggg%35|s mo ul d
al so be desi ﬂ&tﬂpeutuqallp{umﬂlkialfﬁl@restﬂihesefdocwmenbsedlv@m nnaloatet wigl- ﬁAer:es!s- and
hi gh- af fi |t nt|- A bi ndi i eti.es Suc ieti ul d be
' Sred 1 60 5B b ame ek oy She S s o8 DebR fohERpeiarf o ne

cont enpl at edsantktagld & fhefspedificdlyviamtsh taﬂgtepmﬁgae sG¢hUg TINFIOE Bigtlingr
tailored to treating and/or preventln chronic_or _acute indications,

dependi ng up8lidieagriclecdihatipes iiglyhindiiengn atuatsp fram meggthan arso be
desirabl e tOﬂRkﬁgkaghﬁﬂ&bﬁﬁéygﬁgéqﬁgaﬁ%aﬁﬁ g Aoipponeric or substantially so

in solution. This" would especi al be advant ageous when the anti-SA dAb is
li nked to a bindi ﬁ@@ﬁiﬂ&&@ ané \@020056/(&5%06 dﬂaelbsestpecwrfcsma)lflcynjbgamg oa
cell-surface rece RlL, with the a ant ni zi ng the
Fecept or 1o e FERBE aEEpRIE b ey b sk GBS TR BPURAR Filci ng ¢ he
chance of re¢ably dofi8So bidAk, MOord&ite Geerdid thle mielrfslfeamethb aa8g. Prioked, peptdef or m
whi ch coul d bind and cross-link 10receptors ( TNFR1), on t he cel

surface, thu@nq pey ehiesticn) oty (NCRe dragscee %‘f“’l?séééﬁii sremplidistls WQHIWOERP Hithent al

receptor si ggakihd the use of ﬁmﬂwﬁ*@%ﬂ t@fnctaRy @Y A BADS iRl uEnAbSE \A%é%?sde b
PCT/ EP2010/ 052008 and PCT/ EP2010/ 052007 t he di scl osures of

i ncor por at edinsyetindfoenens euch as ghwaeh-bksrepbde (elsh)rlalcéerense py asd wadd tnpr oved

dabs < haby nayg 3] TREPYELN AERAR doblas yol L8V R L R B EEHANEAEOHP D

allowwng™a d ave a sul
particular, liveddugd, Bl@tdﬂ@Ehglﬁ&HrﬁagIDesﬁ)gm&lﬂéﬁzcﬂ&bs'ofwl\{Inﬁlg @288@880ved

ability tor upon e re l.evat e res
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have i nprovegde gésahbleitd Yrovhig %ﬁ&&%%@&hhﬁ@vﬁ%@&mwmm Rn@#at
mul ti-specific |igands or 20 when conju?ated to proteins, peptides or NCEs.
SUVMMARY OF THEEcifiguitnmndserum albumin, preferably albumins from human and non-human

25  species, which would provide utility in animal models of disease as well as for human

therapy and/or diagnosis. It would also be desirable to provide for the choice between

relatively modest- and high-affinity anti-SA binding moieties (dAbs). Such moieties



Aspects of the present invention solve these problens. To this end, the
present inventors surprisingly found that nmutations can be made 25 to

i mmunogl ovol2or/KiTsgl e vari abl e domai n nol ecul es of t he POVEP2M11/058208age to
give the nol ecules inproved stability as nmeasured by an inproved
thernostability relative to the parent DOWh-11 nol ecul es. In one
aspect, there is provided an anti-serum al bum n (SA) i munogl obulin single
variabl e domain variant of DOWh-11 (DOM7h-11 as shown in Figure 1), said
3 - variant BawiBYlifkel ‘afugétthcl: SASEA Yhiding ﬁoﬁ ROSES c1BSREREordi38S fhel S

provi ded an anti-serum al bumn (SA) i munogl obuI in single variable domain
vari ant of DmmnlmtedmmM@@ sHowwwould aﬁo‘gmhfedrmg to lsedm&en/faﬂmmto havi ng a
ahere S0% of "EHLRRPCEPR PEms R A CL RGPl ol bRIBE AL Sove
is denatured antSSAtlﬁJliﬂliyg malety. Hmaldra%%rdeshdb% ﬂalpidxedieeaamm dBbanhdtag
Calorinmetry. In one e U%cj)dlmet sal var|% nprise CJd,ast one

mut ation ?n SRYOBFIGYSUPERElly S0 iyspligjong Thys %Fﬁpﬁfja '&fb"i PH§23°8s Kabat )

conpared to RAMY hebhti-SAUIARRI Hhked @&haln§ﬁldlamy%%@mlthd@ icfretlafly ¥A0L abl e

donmain variant is a variant of 10 DOWh 11-15 as shown in
Figure 1 (SE@ctlbswu@ee 7ycepint sedmsriNdyl, a»tlthltbfamn er?@ta@gmamg@nﬁ rieeepéary Tt

o o1 | 22mcfmBlic e CRHIIRHIMARE AL Pglgt%gﬁﬂgg@ EhdRODAL G diros

DOMZh-11-15. n one enbodi rren a vari an east one rru?at i on
selected fr otm]hhg, sirek Inolineys aﬂeﬁEkSSllkE]yan f@#h whiSkcoul®bind ahlicros@liak or Cys;
ition 91 Ser; .l n. other enbodi nents,

Position 42 = - Pos or

there i o 1fr ofietlindhealNEREACK HAFBSISB61 S Srgras 6 ThSHeaoE GG
variant wher gidhiR@shd ddmémal iSccp® sRhalffpe; an anti-SA i rmunogl obul in single
vari abl e domarn variant wherein position 42 is Ju and position 91 is Thr;

an anti-SA i munodiTeBwer of igipigyicd dide prtsliselagedvan TCT/EPF A 054ARS &1 posi ti on
91 is Thr; ?g"l‘@?m’?@%ﬁm%ﬁ%?ﬁwu&& PR Y AL b@g%?ed%%e%n}ég“ ant wherein

position 22 n one e I ment, position Furt her
enbodi ment s provi Yevald/dsa endesoabiprd mpwge anpramg A mahad hswmmoxteldat is

o Dot 2188 PTHRN BTAE SR ey LR DG B! ot
DOMZh-11-79 (R dRnME M4 8 paticul ROVl bS@sir$E d oM dABI)aviand vari ant

having an amno acid that is at | east 95, 96, 97, 98 or 99%identical to
t he ami no aciraprgé%ﬂ;@m@ét%*@Sl@h@foldm&upgépww to flcHychenwessltidiice) or has

up to 4 Changﬁﬁrog & aBﬁlt)tr ?ﬁ&ﬂh%ﬁg &d JaTBR tggfo‘% Qﬂ\l{)‘g ¥ haye In

particular, it een oun at nmutations tar e FWB (positions
57 to 88, nunbmthbstdnbtanmengfomttl@bm yonatmalctCidRB as egitosm?qudgandms 89 to

mb 5 di h-11 conf d stabilit
Accor i nglly. R ST e APt R RO s provi ded an anti SA

i rmunogl| obulin si ngl e vari able domain variant in accordance with an aspect
of the invention wherein the variant conprises at |east one nutation in the

E\[/)\gsr egion ( Mgé@ﬁoﬁg&NQWr ing according to Kabat) or in the
regi on n ) ering accordi ng to Kabat)
Aspects of the present invention solve these problems.
To this end, the present inventors surprisingly found that mutations can be made
25  to immunoglobulin single variable domain molecules of the DOM7h-11 lineage to give
the molecules improved stability as measured by an improved thermostability relative to
the parent DOM7h-11 molecules.
In one aspect, there is provided an anti-serum albumin (SA) immunoglobulin

single variable domain variant of DOM7h-11 (DOM7h-11 as shown in Figure 1), said



10 conpared to DOMZh- 11. Furt her enbodi nents provide an anti-SA

i mmunogl obul i n single variabl e domain variant wherein said variant is a
vari ant oVOROMFia4761- 15 (DOWh-11-15 as shown in Fi gure PrTawdoicosyros ses at

| east one nmutation in the FWB region (positions 57 to 88, nunbering
according to Kabat) or in the CDR3 region3(positions 89 to 97, 15nunbering
according to Kabat) conpared to DOMrh-11-15. Suitably, said variant
conprises at |least one nutation at any of positions 77, 83, 93 or 95
(nunberi ng aQ&Qﬁ@hE@héQTﬁ%PQﬂ&mt5¢txhiﬂmﬁﬁﬁaﬁﬁaoﬁkQQE rovidd@ al 8hi-8m
conprises at |east one nutation selected fromthe follow ng: 20 Position 77
= Asn, G n PabiminsA93mmuvaglobulinginglevariabidonRireyariahtaofd?OMdghitld BIOMTh-
Position 93 =+, Val,, |l.e.Met,, Le Ph Al a aor rleuci ng,o ition. 95 =
s, non, o ATy B SRR Dy STl Sy PrahBe G BaRTs SRR s obut 1 n
si ngl e var i abligpoda(®j,nis the t2Dpaeardanae S0fotdi thdh@oteivie i itomutive cddfermationpr i ses
a nutation at sition 106 or 108 (nunbering.according to Kabat). Suitably,
posi ti on 1062p%hASHCH0 l%denSWF‘fdaﬁPV%bb%‘F Tok MeBuicd bu‘be,%erWtﬂaléﬁaqﬁmg.

In further eghRdinyts, there is provided an anti-SA i mmunogl obulin single
vari abl e domain variant wherein position 77 is Asn; an anti-SA single

vari abl e domai n 3dnhes enbodyositt sashvaRni epmygises afheagmric-n8patginiglagy ohr i abl e
domai n wherejn.. Inb ' D o HLSE { - i ngle~vari;abl e domai n
wherei ' pos: Pronig? 8o (iimberie acklyling L KABY] bR HOMBRUEL i m
position 93 BSsitdkdy,.an anti-SA immym@ilobulid fieglc eatidds dandis yaridneiser vasiaprodvi ded a

hel o seqineb By Bl IPLRGar Py B HoRarnristae (IR AT sdPrirtie sy (g0
D NG 413). QA ki ik SEQ2shioh: 4142 opD1 REMERrhl0Zx(RER kRO 415)

(or a variant having an amno acid that is at |east 95, 96, 97, 98 or 99%

i dentical tocemearghioddONThd Lsky leprecengfodirpent seyasigicd Mphis¢ot depiPngequence)
or has up to -t he selected am no acid sequence,

provi ded tha?ﬁ$ﬁ%ﬁ§%?%g£gg@gﬁfggégggg of the variant has at |east one
mutation in the 10 FWB or CDR3 region. In further enbodi nents, there
i's provided vari ant .conpri.si ng an_am no acid sequence that is identical
to the a 'noﬁg%ﬁ@12£ﬁ§8%§gq fdgéPHSV% vari abl e domai n sel ected from

DOW7h- 11- 69 pSERA 2 NQIu 4dXYp; DOM 7h-11-90 (SEQ I D NO. 420), DOM 7h-11-86
(SEQ I D NO. 421’2}’ DOM 7h-11-87 (SEQ I D NO. 422), or DOM 7h- 1511-88 (SEQ ID
NO 423) (or Pesiten 9andhheidsig an amino acid that is at |east 95, 96, 97, 98
or 99% identical to the am no acid sequence of the selected ami no acid
sequence) . Suitably a variant has a Tmof at |east 57C. In another
enbodi nent, a var Imagtherteasodinfamiso fhegrie atoardetl hapnty-3@. inimunogkbeledglaent , a
vari ant '8 acco%ga ce.wth §n§ enbod%nea&.og th? 20 i nv g}ion ha% an

i ncreased’ Tm VATl  CSHP AT EE VECBAMPRILT 22 1545 R A R o a FRRynosR i

vari ant has gingleRarigis ééindinvuaddi &heRipdsatbntdQ iOCGN/iirdlpbsition ol i Biroiher
enbodi nent, there is provided a variant conprising any conbinati on of any
of the nutat PhSA IMEBaslebeliesingle variasle domatn yaianpiherpdPopiiop8Eiy Hhr; an

accordance V\AaﬁthSAhﬁm%BQBgtﬁiIgﬁI%@E (hed gl variant wherein position 22 is Phe. In
one embodiment, position 108 is Trp.
25 Further embodiments provide a variant comprising an amino acid sequence that
is identical to the amino acid sequence of a single variable domain selected from
DOM7h-11-56 (SEQ ID NO: 412), DOM7h-11-68 (SEQ ID NO: 416), DOM7h-11-79
(SEQ ID NO:418) and DOM7h-11-80 (SEQ ID NO: 419) (or a variant having an amino
acid that is at least 95, 96, 97, 98 or 99% identical to the amino acid sequence of the



25Suitably, a variant in accordance wth the invention conprises a binding
site that specifically binds human SA with a dissociation constant (KD) of
from abowoQo/me7sabout 10000 nM optionally from about PCTEF2@bO8296000 nM
as determ ned by surface plasnon resonance. The variant of any preceding
claim wherein the variant conprises a biading site that specifically binds
human SA with an off-rate constant (Kd) of from 30about 1.5 x 10-4 to about
0.1 sec-1, optionally fromabout 3 x 10-4 to about 0.1 sec' as -6

det ermi ned bycisitd Afifo REBSERRNES SPRANGS0 4 TRENNAEIAHrePlo ROV IREGCHIhNT
claim wherein the variant conprises a binding site that specifically binds
human SA wi t heidseqyangeat e const ant (Ka) of from about 2 x 106 to about 1 X
L0aMisec- 1, ot i gnalhyuf! PMLARS ot Biudhidn RN o 1 i Mo R 57
determ ned by surtace plasnon resonance. uglﬂﬂvaﬁ%ageouéiy, tthe variant in
accordance wd §8, nbbtringeittodingits Kabapsrd €RRB iratgons(pdritiak §t@d Huimbediiom a

nunber of _different species_such , for examql e, nonkey e.qg. .Cynonol gus
monkey, sancaf‘sw(fgﬁ% 2%%3 PR 1T EotHeR l,mpf%l‘f?,g Sty ,A%PI&I%?PH iRjEp s,
Accor di ngly, ¢inBo@ReneHRRAL PR dedtal8nt- 8 @HudoBlBEEPLHARGEiMId forhdi

invention 10 conprises a binding site that specifically binds Cynonol gus
monkey SA wi Viriaat di assodpaeeivoh ancnspechaf the khvontigf wheremtiabsuangcomprisesats out

10000 nM op{d,analk b3 ﬁ%‘%”ws }ergﬁo% (?Qﬁ#f&ns Q0 s8My %riﬂg%c%% by
surface plasnon resonance. The variant of any precedi ng arm erein the
vari ant conpKiab&gominbha DR radidre(pofiaibnss§deo | mamhbeyinp hadsdify tolkadagus nonkey
SA with g of f-rat ﬁﬁﬁﬁﬁﬁﬁh (Li) of fromabout 1.5 x 10-4 to 15about 0.1
sec-1 , @ti8ﬁﬁ??§fF% out 3 x 10-4 to about 0.1 sec' asdeterm ned by
surface plasnon rps@RaBmBodiHAs Yadvid in Hiti-SNmRGESESHUNE shigRiviviamber ei n the
vari ant conprises a binding site that specifically binds nonol gus nonkey
SA with an ofomgingapyrathsrn gaidyargnt lﬁradmlaﬁ@lﬁPONih-ibGSKBO datl-15 8 104M
| sec-1 , opt LR L . t i Sec

§ 1 M:l%lfrg Frj ﬁﬁ%&n{p}lsé& a‘]‘@egst oRe ‘Fﬂgf?éﬂonﬁn ﬁlejzlggg‘/%éézﬁ (‘p%)ﬂgons 57

determ ned by surfac asnon resonance. | n another reis
provi ded a md &4, speberirgeackorgangdo abyy dsinrige @ARAmegierShoviapnsaiRt toi9d, accor dance

with the nventjon and a. bi ngdi noi et y, t ifigca bi.nds.a, target
ant 1 gen o heruppdinedcordinerafebh Pl OB TE S SQlats P irisher ol b 1
one enbodi Wﬂémpﬁﬁgaﬂkﬁﬁbﬁ@mﬁﬁﬁ%ytz{nFl@‘prsWW,C@,by obbngdminibetiag get antigen
may be anot her single domain i munogl obulin nolecule. In another

enbodi nment , ﬁ%@“%?&ﬁﬂ%ﬁmﬁniety 25t hat specifically binds a target antigen
may be a nonocl on i i ihg dual
specific nnleculegyngg%ﬁggg%ﬁkb A%ﬂﬁgﬁg%ﬁﬁggai}%@ﬂg%g&?%g§f£%g$ag§ggpIe in
WD2009/ 06864 ¢he following: An aspect of the invention provides a fusion
product, .9, .8 fusign protein or fusion with a peptide or NCE (new
chenical2@nt???€mﬁfﬁ§?“8b rising a pol ypeptide, 30 protein, peptide or NCE
drug fused opognsy smated Iicf Prct, aRuNGE) Atabrayflevéint.ant as 7 - descri bed
above. In another aspect, there is provided a fusion protein, polypeptide
fusion or coRpuEat® cdiplicsMsh LeuddieyplriNmslessingept i de drug fused to an
anti - ser um abbymi NoAARV alhatih,  k #c4Qrdance with the invention, optionally
wherein the selected variant i$ h-11-56 (SEQ I D NO 412), DOWrh-11-57
(SEQ I D NO 413), Incarpier kmbddiesnty SE@t-HA NeOmuadgly bulibGiighe vatiablz doSB® inD

NG 415), h-11-68 1D NO 41 DOWZh- 11- SEQ 1D 417) ,

DaVh- 11279 (SROTES WO R o B e 0P e BURO TR TRt 7R 11 00
(SEQ I D NO {@beriOM cordidg to8GabaSESQitablyNedsitfohl)06 iOAM FhGThl SSitab(ySitlon NO:
422), or DOM 7h-11-88 (SEQ ID NO 423). Suitably, such a fusion protein
conprises a MRRIP(BIGIPIG | nker 10 conprising the anino acid sequence
TVA, optional ly THARREe(SEERURMNCheAS hriediRaAnti R MahhRBlobaRtsihpie drug.
In one enbodi nent, there is provided a pol ypepti de fusion or conjugate
conpri si ng ararzabld dosesinymarginbwhemindbitian 7aiissz§$rosaéldmﬁe%e$inglawelridﬁe domegietin or

i nsul i notx opi ent i.: e.q9.: , 1N 4, - . - 1( 6- . .any
incretinggr %@F%§U?1Hgﬁﬁgﬁﬁggggg%?pgéggﬁ%g%l&5%%6%8g$%gg%8%?gﬁﬁ%géwagents
being explicitly incorporated herein by reference as though witten herein
for inclusion in the present invention and clai ns bel ow I n anot her
aspect, there is provided an anti-SA variant single variable domain in

accordance with the invention, wherein the variable domain is conjugated to
a drug



20(optionally an NCE drug), optionally wherein the selected variant is
DOVMrh-11-56 (SEQ I D NO 412), DOWh-11-57 (SEQ ID NGO 413), DOMrh-11-65
(SEQ | D N©O 2414i4475DOM7h- 11- 67 (SEQ | D NO 415), DOWh- 11P63/EPSHQ05EINO. 416) ,
DOWh11-69 (SEQ ID NO 417), DOWMrh-11-79 (SEQ I D NG 418), DOMrh-11-80 (SEQ
I D NO 419), DOM 7h-11-90 (SEQ I D NO 4205, DOM 7h-11-86 (SEQ I D NO 421),
25 DOM 7h-11-87 (SEQ ID NGO 422), or DOM 7h-11-88 (SEQ I D NO 423).

I n anot her aspect there is provided a conposition conprising a variant,
fusion prot ey Qf ahdi Qﬁrk%g@é vzﬁﬁlﬂlel%ﬁﬁlﬁfi\krﬂ&eﬁ'p%kﬁb@%i1@{1@%&91%09%1&151%' Iy
acceptabl e diluent, carrier, excipient or vehicle. In a further
aspect, theréam@lwmlmwhelalnmmitlen&aﬁch conprising a nucl eotide 30sequence
encodi ng a vari ant, a??u(%{he' n &f)mer}ﬁ herlrvesntrim(,)lge&)rwgﬁagyl ti S. eCIant C lh(l) gand or
8 - fusion proteinin accor ance Wt Bt R T hvent 1o Sut bqu ereis
provi ded a nuale¢qend thatdoidpiiticai ghé hainoucidesucde: steieie eartibleadddahdr h- 11

425) Do e (aRe t<$"w%‘éﬁ 73650 T TRE T BaC A TSR D0y i) or
DOM7h-11- 67 OI@H- pl-%'@ 79 U Wgév r h 465t (P hpaMQo%%)thatmghsg-%%Gg

(SEQ I D NO. 430 D NO 431), h-11-80 (SEQ ID
432), DOM 7h94.1 7908 %ld@nﬂl@l tothg mlmw@wcmmsef ‘(hSE@Wt@l Nano4gd) | DOM

Soquence {nar ey Eddb il B LB, Pl ot oot 0

10Anot her aspecidepition iitesnito ¥@d taucentlicsiafgntahanuickbat onanbdtiominabeor dance
with the nvEW B;Dlg?further aspect provides an isolated host cell

conpri si h @ Vet " i nvention. In a further aspect there is provided
a method of treat if@hrtQér RERMBM ) thefe HipfRARE a variant@omPliSias 98 hmidd Rideat i ent,
conpri sing adm ni stering at | east one dose of a variant iR 15accordance
with any aspeequerse th%b%ﬁl@f@ﬁk toghe ayiaojapidspqucase efe singleivasibleedomaiBR) EF

DESCRIPTICN I for
DONTh- 11 var Fas i D ) F@EERHD AT, AN AT0M BERLSD TR ARD. e
am no as fouﬂd)MﬂhD(lMﬂ(—S]EQ I&lNOhdaZl)pB@M Vioh]-82QSHREDCIRA24), @r IDGAVICAt ed by

underlin flrs nderlined se nce

coaond ona, FsEStd shath bl ol R B0 ob ARG EAHERSS Mug-S e 0
CDR3) . Fi gur 68 3i 99% M@nti€al RAMHRAERLRS &i@fcqREME RS It sVidEt@Bafo &l didnSey= NM  Kd
units = sec-1; Ka units = M1 sec-1. The notation A e-B neans Ax 10-B and C

e D neans C x | e. Svitaphea waispghas adimneftat keaﬁtaﬁﬂdéén@ﬁotb%rrqn&?gl%%@. agianty g

supported byptherexamliesphetpw, are indicated. Optional ranges are also
provided for use |n§%@rt| cul ar therapeutic settings (acute or chronic

i ndi cati ons, condlémgrsmbodingingeasdsntandccbidines wisld pia @hbddmmemt@éthen bot h

These ar &) ustraniproehiameseCer e st SRR ) Bt e hethuct s

conpri sing tbﬁ&eaxaernehasa&mcru@eﬂ wl,, vfame cbmpaedredbonvehsat-15. mgsnothedw af finity
dAbs and products COHE’@I sing these are useful for acute settl ngs. The
affinity in empedipgatpiete 1?§r0cVI‘ﬂ§d&fV|aF1ﬁ‘itt°9mPB?m%é‘?SU‘Pﬁn?ah”badWPr? aaeh theis exanpl e

anti -serum dﬁﬁl%an%ﬁghité@é&% pJ&ttaﬁ’l'yn? i%rrﬁea'sﬁn%& gD SLOREMSURRIRL t he

ranges di scl osed. Many of the exahpl es have favourable kinetics in human
and one or SmeéSdﬁnnlbﬂﬁdmmlam mals (e.g., in human and Cynonol gus nonkey
and/or, mgse) . ONeeRIol AR O REONEL GORRLLRHM LN ADnREL 3L BLed
according to the PHvention,  depeiidihg - on IRV 7 Al c or

acuéI e) to bESlid‘cEf&thlﬂbiﬁlﬂﬁhlﬁﬁzﬁiﬂAQ&ﬂh|aydlssﬁtlghk5r6c0315taﬁtr([<ﬂ[l)-oﬁ¢5ﬂod1 4bBpt @heb nucl ei ¢
aci B) sequence al i gnnment -15 varj ant s. A"." at a

parti ((:ul) ar gé‘%‘i“ﬁ ?B 1‘2?5‘9%%1&f%n§g?1’é Tdorbryt QQOQ%n%fAﬁ%F?rffméWﬁurﬁcew at
that positi OBjasdbd @s&ﬁ@c@ﬁﬁ%ﬁﬂg ot %19: r&é@rﬂgW&ﬁ&lem the variht niprish &

specification the invention has been described, with reference to
embodi ment s, binding sitephapvkriceicalhabindshumag) Ehwithng offoratsi cvestapéKiXdafdeom on to be

written. sht ks, Akanded.ang 1o d fRoARRRSH B&H 3R STBARDITRAL SRy be

varlously co



15separated w thout parting fromthe invention. Unl ess defi ned
otherwi se, all technical and scientific terns used herein have the sane
meani ng awoconvmmwisy under st ood by one of ordinary skill PCa/EPh@14s829§ €. g. ,
in cell culture, nolecular genetics, nucleic acid chem stry, hybridization
techni ques and bi ochem stry). Standard teehni ques are used for nol ecul ar,
genetic and bi ochem cal 20 nethods (see generally, Sanbrook et al.,

Mol ecul ar C oning: A Laboratory Manual, 2d ed. (1989) Cold Spring Harbor
Laboratory Py&ssminlPhsupiibd Pstit Rnandl. Yhe 2shnfUSNS o Rllindlolaim MR Lin
Protocols in Mol ecula Biology (1999) 4th Ed, John l ey & Sons, Inc. which
are i ncor por Htcedrimgrceinpriggp arbefidin@siteghatanetifedadibouls hwoah S dsvithian erswitk her ei n
the term "ant agoni Qf - Tunr C is. FactoraBecept or . 1 25CTNFR1) ", or
vant] STNERL S0 B EdH B 2% BrdP TSy BRSEEL Rl afg RN L2 o
conpound) whil6hohbowts2 TNFRY and ac ddteimihddibiyt suafaéd plesmoroRenancenor €) function
of TNFRLl. _For exanple, an antagonjst. of TNFRL can inhibjt the binding of
TNFa to TRFRL and/OFaniagpwily. (a9 Giant ip senadanes MoR hiday @ien is HPSUGH ITRIFRL.
Accor di ngly, with sd@nt alfNERIr IR hahed JIAEesH §FccaRdugeds! er%ﬁarﬁﬁ@,Rﬁ&ﬁ&:‘% (e.g.,
TNFa-i nduced cell death in a standard L929 cytotoxicity assay) can be

i nhi bited w ti§ @ynamlgegondrey.cunquyfFrew), marmost, feragti rehmoupe pegundaiegmal |
e.g., a nmanmgl, e.g., a non-hunan primte (such as a baboon, rhesus nonkey
or Cynonol gus nonkey), nouse, human, rabbit, rat, dog, cat or 5pig. In one
enbodi nent, the pattedihgiysinaonhembadiment, the VAsiantSe dcdoedapcawith gephva@onr ef er s

to about .two to about.50 am no aci hat are joined together. via peptide
bonas. 10" coRpd i e e e Tty PreSt duupS ity SREEY: abbut 50
am no aci ds HRciAos chhe K bperkds abii onaBhbaia 1000sM, 5 vRepibHesout

generally conprise tertiary structure 10and fold into functional domains.

As used her eil o apuaARQ0yBdyasidsteamined gy pytace phwmon gexonange Tde vpgtef any
: ! e ' ) . . Fv.
ragnent (s u?ﬂ:c@(ﬁn clgﬁf), WheF@%pﬂ]%ﬁ.VEI(IQIR c%%gagig a&%ﬁ%ﬁ?:ﬁfg&? ls;é)ér(]:iﬁe%gﬁgg \t/11s SChv

cl osed conformati o tispecitic ant
di abody) whethermaers meke§ Sdnwalnyn sffeatc esnsteat (KA lof yfropr asbuci Ag @A tant | body,

or creat by, r nbi_pant. echpol - A5whet her isolated.from serum
o col Tar 78, oA Adel Mo Ghionb iR abSl IR0 SR SO v * K F Glratat: o
"antibody f okuRcE pla€hBh FesbindYThe Wit @ beaPohr¥Ranid dems Wheeintheviriinphi ch one

or nore anti body vari able domains can be incorporated so as to confer
bi ndi ng specFPRiisey 2 pEdingHite e spesificaldy Bindyieyrgno/sus epkee b9 with el e
anti body for gnf KPRYR abBuoNe) @b abstE R @BEMS "“'%IE[')PS t REHRE 1
humani zed ant|6503?£1§? ﬂumalra\1 20531nt|1 odlaes, si ngl e chadi larﬁaﬁil@’booglges, *
bi speci fi c ah@itoatpes, x HNM bodyashtorminch iy nsrfacampldshodyesongiue. lohadths:,

honodi ne and het.er adi ner s ,of ti bady. heavy chai ns a or light chains,
oot 1 gen- Bl namRgr PRt e Rrs b St RS eI ECR A s P agrront
(e.g., singl acwhinte With (lRGMehtioRatt Sbihflindendian dedsdedificalty Fialbs 4 faageent , a
Fab' fragnent, a F(ab')2 fragnent), a single antibody variable domain
(e.g., a dAbantiaqn othqrhaySy. SeinploBrsHiHieet e FEBHEicgherHy IPng he for egoi ng
(e.g., nodif %ﬁgocﬁﬁleﬁﬁﬁle%‘ﬂyﬂfﬁ&eﬁl%%B@@ﬂ&all?fbinds a target antigen may be another

single domain immunoglobulin molecule. In another embodiment, the binding moiety
25  that specifically binds a target antigen may be a monoclonal antibody. Suitable formats
and methods for making dual specific molecules, such as mAbdAb molecules are
described, for example in WO2009/068649.
An aspect of the invention provides a fusion product, e.g., a fusion protein or
fusion with a peptide or NCE (new chemical entity) drug, comprising a polypeptide,
30  protein, peptide or NCE drug fused or conjugated (for an NCE) to any variant as



pol yet hyl ene gl ycol or other suitable polyner or a humani zed VHH).

The phrase "imunogl obulin single variable domain" refers to an anti body
vari abl e wormaimi4¢®H, Vim VL) that specifically binds aRCamrRges32w8 epitope
i ndependently of different V regions or domains. An inmunogl obulin single
vari abl e 30domai n can be present in a forpat (e.g., hono- or
hetero-multiner) wth other variable regions or variable donains where the
ot her regions or domains are not required for antigen binding by the single
i munogl obul yeyMBEd ABVE 1HARRKE abpece theré"ﬁ%’i@vﬂ&ﬁa fuGOH BRALIR PRSIl €

vari abl e domai n binds antigen i ndependently of the additional varlable
domai ns). A f@mmrnomngatbg@yprlmg & pAiveplide othepydadrugdusad to' dmantirsginobul i n 5
ﬂ#ﬂhgg?’ggh??fgevg?l Varlac111§1n accqrdgr{crg}\xaﬁl He 1engen ?on 0 ang%wher%me{h? Iseillecgcaldn | e
vari abl e donwmaint RDOMEhtl@rI6 (SEQJ@eIdOherza; ]DOl\/PVh sli- m{s&cpm Noody3yar i abI e

donain' or an ti body s e variable _donmain” is ne. as

"i munogl é)buHOrM@? |11B %Fél(blﬂgﬁ\i% ‘@ élMﬂgél ér?e(SFQrIPINé 4&1@%71&1}1 68 An
i mrunogl obul (SE@m@imy@rD@Mﬁl fsRISEQ B ND: Q1) Tedi-TRY (Gedhypan anti body
10vari abl e domai n, but so i ncludes single antibody variabl e donmains from

ot her speci e NG, E@M7didleln$0 (SEs IR NENPL D, DM ah§é+9@s(§HQ|IEN’@ 9900, t he
t ent f t t
contents of WiheaseooeePral BOMGRSINNIEESLACBTES) BoOS T A LY

vari abl e dom@SHQ pHoN(heas). §egakiinhaticlas isidampiroteid cbﬁ@mapdﬁﬂ(els(elgnmlluﬂiemg canel ,

|  ama, al paca, dronedar and, quanacq, , whi ch pr c chaLn

ant 1 bod 68 navTPEHS taatcrs HgRE TR eRGoh i Wkr SR Kb e

A "domai n" i setvebRindedrint @h®ind dpid Uct ure which has tertiary structure

i ndependent of the rest of the protein. Generally, domains are responsible
for discrete funcll@wambedmpa.tt %@“ﬁﬂoﬁﬁ%i%Pﬂ%mmaﬁﬁﬁﬁwnﬂﬁﬁvnwﬁﬁés may be
added, renov ansfe t f function of
t he renui nde(ré&g ISH% rgt%ﬁﬁgﬁ%ﬁmgi or Of&l?%]@éegﬁeﬁé’in Jﬁ‘&%ﬁ,p&@%ﬁ%} ant i body
vari abl e dorrmsnlinqtmpa afgelhtdeg pcdnylmeqatGIdbl(deﬂ’Vm (ElLlM(ﬁaM)sir agy 'meq:tueroces
characte Lstic of antlbo ri J | t ther fore el udes conplete
2nt body 1 Var Bl BBt ik rbi ¥ OURTETAI Bt 465 HEE SrUR W anpt o
whi ch one or idEBfRrdt@ORScih BY ecfbRB dseRas Qe ity hé@%BﬁﬁmsiMﬂllﬁmeG}fr@eﬁlOt

characteristic of antibody variable domains, or antibody variabl e domai ns
whi ch have 255@@ﬁ“t¥@ﬁ%%®»beBW'conprlse N or C-term nal extensions, as

wel | as fol ded fr V. I e
bi nding activity a g%gglgﬁc?%§ﬁgkﬁwﬁggﬁgﬁﬁ ?ﬁhgtﬁhﬁhﬁg zgﬁbb%@?%ggge
refers to a 3®0r®scm‘fvnh ﬂwum‘cfgltlommhemns iheglagabladombhnes choyegared t¢ hdtugar e

30 nunberd of (VAP PARLR Y GRBE Hap it §afsredt s S RER Sorihs PGRPE S8y Tng”

i munogl obul (SEQ 1D ND:418), HDJ}M7N-MJSalQSEQdDFI‘B(Dﬂ4113y EtDMGhSIIIf-GSC(SEQqﬂD Nette
di rected nut agenesi s eneration of error prone or Ped i braries.

Sui tabl'y bi ndfhgDRM H li-68 (SHQ T dRu# kY dOMy hal Inp RS RN K6) POy i7h-
mat ur ati on. hmfeﬁaeﬁﬁmtmpmgm f9e(§EQq®Cﬁol4€18ﬁwwt79n- ﬁglfé whi ch

is an anti-SA i nmunogl obul i n”’si ngl e variabl'e domai n"described in
PCT/ EP2010/ OH@G$9EE@M@TW1EF92H§EQCI®2N0742QJ@@M 11 1-86i(SEQAl NgP: 42ie DOMZh11

the. rnetant Bot BRI Y Ae D RN e S T B MR R (ol ves

adm ni stration of Id dether ﬁ)&tp@ﬁtthétémeﬁﬁ‘{aﬂ&lid:diﬁp(ﬁi‘tioﬁl‘coﬁlprlilhga wmhmtﬂmm of the
di sease or conditio Treatnment” and "treating nvol ves adm ni stration of
the protecti petep O’E:'Q%?ﬁéé’if f‘lil}bli’fe%ﬁdff&d%imsaélésf‘é’h&?n%SWmaﬁY a?fegsahlﬁ[dgﬁ@%econe
mani f est . S@Qﬁéﬁ%%hﬂ@m(QR@h@MppreSSIng refers to admnistration of the
conposition after an inductive event, but prior to the clinical appearance
of the disease orlrcofwtheraspeet, there is pravidedainimiieneid compritieg smudenside ref er s
to the gyant i (unit
dose). ofti no g bR BAMPUEL SRR FuatghTEh i Bine MEubs, Lol

For exanpl e, dose can refer to the quantity of ligand (e.g., ligand
conprising an i munogl obulin single variable domain that binds target
antigen) admnistered to a subject over the course of one day (24 hours)
(daily dose), two days, one week, two weeks, three weeks or one or nore
nonths (e.g., by a single admnistration, or by two or nore

adm ni strations). The interval between doses can be any desired anount of



20 tinme. The term "pharmaceutically effective" when referring to a dose
means sufficient anobunt of the ligand, domain or pharmaceutically active
agent to woavildag4tshe desired effect. The anmpunt that i sPCefEreatiovseys wil |
vary from subject to subject, depending on the age and general condition of
the individual, the particular drug or phgrnmaceutically active agent and
the like. Thus, it is not always possible to specify an exact "effective"
25anount applicable for all patients. However, an appropriate "effective"
dose in any irRHMIGHR! in GEREdTRY whE tSheioR Ay OMEreQf pRL kM anYcisiki I | i n
the art using routine experinentation. N@t%ods for pharmacokinetic
anal ysi s andaddtcemnniiniag thomudtotidegaqugn¢eoip DOM gl levapiant sglskied domatha, f usi on

protein or multi-specific ld hal fobif N| Y hose
ki Ted in o HutkorRRSEhehds o EADT ARG REOTR Mokl ORh 7 SBl ca
Stability of NO: 428), DORAZ-IB6S (S EQ A NO:A g muthidok- 11 &7 (BRQrima¢Osies), and i n

Rt or ances s DA O gs (oo BT dedolDivet- L3S (fi&im BT3RS

publ i shed by (¥ ggindekiseponendi 18@(5'%&3?{11?@6: e O3 Zh.11W0 (SRQAesKO! bes

phar macoki neti c paraneters such as pha and t beta half lives and area 5

under the cuf3¥d, PANEYL-1636i(6RQIIDNO434).pheMEkdki&TdBEQ IPAN@ntideras RIM

val ues quot ed;, hergi r . r [ I ' - ional ly,
al | pharnacogP223§é§%§#§§@?é?§)8ﬁggvg‘ﬁ@gsgﬂ%¥%éﬂﬁz%%ﬂﬁgégggggmBgﬁﬁéad as
bei ng val uessididsdec@mlusquarcer at or Cynonol gus nonkey. Half |ives (t1/2 al pha

and t1/2 geta) angpﬁgc can be thernined froma cuyve g{.lOserum .
concentra¥ion of PYRALSBYLPIYIIE f YECORRRRFIIRGHIUCIT AT Paroriek 348, e. g.
version 5. 1 (Rvavdneibhe fur@er Rpadt pr@ides @R iddlate NRNE A B mki€¥g a GAQEO4he USA)

can be used, for exanple, to nodel the curve. Wen two-conpartnent nodeling
is used, in @EY phase (the al pha phase) the ligand is undergoing mainly

distribution in the i it h Lim i . . eta
phase) is the phaggiﬁﬁ%%ﬁ# %np%%gﬁ§9 égﬁfgﬁgggﬁ&gﬁ??ﬁ¥gﬁ%e ggggﬁﬁgggerum
concentr at i onr disordedn e@siieny, csmprikmgladganderirng a lastred dosoosfiataeapati ent . The

t al pha If lifeis the half life of the first phase and the t beta half
ifeie the pesorfprfuihiny Rocaat oA msEet e moR SEwaT BsER: ment . i n the
context of the present invention, the variable domain, fusion protein or
ligand has a ta half-life in the range of (or of about) 15 m nutes or nore.
In one enbodinent. the |ower end of the range is (or 20is about) 30

m nutes, 45 WP@,S%I%WN%%P&W@&& 4 hours, 5 hours, 6 hours, 7

hours, 10 hours, 11 hours or 12 hours. In addition, or alternatively, the
vari abl e domgjgure f:USMHD-Ri@ERubnRMlibhHan dorasonI7dl NG atignttdAds] Avenitizon wi | |
have a ta half |ife in the range of up to and including 12 hours (or about
12 hours). | RagRdachasBionredieatestthesagsyanine ayfognd ROMahgl 4t dhat esitian. about )
11, 10, 8; . d i i or is
about) 110 & pguRs M RURaRARy uA- AR e B AU ARELEIHABIERIE ™ the
present i nvefiRdnthersesindesd¢rhecdnuabt & @ORARM] the dsidumdprimtesaquancelis gand
according to E#§§i nvention has a t13 half-life in the range of (or of
about) 2.5 h&i¥)or more. In one enbodi nent, the lower end of the range is
(or is about Figdrd UK fetidpitOmERss & DTMIE- | §ahgiy. KD vnikohid; K4Qnhosks'; 11
hours, or 12 hours. In 3Qaddition, or alternatively, the t13 half-Jife is
(or is about Kagpits g Mingeci ndibgapiagond cof means A x19 " and {y ¢ D mepng fex Hhvbodi ment ,
the uppebsengyobydNekinafIantS ik Yrid s %tgs]sgpm%ﬁ% AR beld Q%S 3
days, 5 days, 10 days, 15 days, 19 days, 20 days, ZX ays or 22 days. For
exanpl e, t heindagaicdb|Cptidugtainges fngsisomrgridaddonussrin pargavldr therepeudicseftings t he
invention will have,a t13.half life.in the range, 12 to Jhour s .(or . ,about
1556 60" houlsy e it Roinlions shifbhutrefel EOHR sk Gl TR b5 To g
hours (or abehktbnit2nd ac#8sdidpsy)HighaffthifyurAbiand prsdocts oenprissid these dré W | | be
in the range 12 to 26 hours (or about 12 to 26 hours%. .. As an

al ternative PEHIPHGTEMSSCHrSaM et 2ffpidetsbypndipeduskicomegsise fhsehaigi 1 | be
famliar with the use of non-conpartnental nodeling, which can be used to
determne termnal half-lives (in this respect, the term"term na

hal f-1ife" as used herein neans a



10 termnal half-life determ ned using non-conpartmental nodeling). The

W nNonl i n anal ysi s package, e.g. version 5.1 (avail able from Pharsi ght
Corp., Mwotaim4visew, CA94040, USA) can be used, for exaopiEpoiiossmweel the
curve in this way. In this instance, in one enbodi nent the single variable
domain, fusion protein or ligand has a tegmnal half life of at |east (or
at | east about) 8 hours, 10 hours, 12 hours, 15 hours, 28 15hours, 20
hours, 1 day, 2 days, 3 days, 7 days, 14 days, 15 days, 16 days, 17 days,
18 days, 19 day§foldBicd¥date %é’ctlﬁi@/ Eow%?ﬁlqay(ﬁﬁbs?aﬁd dRvRBets e9mPau @i@seza?e days.

I n one enbodi nent, the upper end of this'range is (or is abou 24 hours,
48 hours, 60uﬁﬁmﬁsr@mkm@ﬁh@uﬂée@ﬁhnwonHuuﬁsmchﬁh@%ﬁanéﬂsmhenmemmhna

2?" ];L-Zl ![ I)ellzg\/%rlousl esxamp } sferru(r)n dgb ldrI%512[()jtgPr%pelrI1_]s ar% flStC(? tarel(? i[q Qoe”§u§P519 {th ¢ Egur S
above CrlterrﬂwcimﬁﬂMﬁdl&bh?oﬂﬂﬁRKanEyﬁh@EMQMQ%&Hnnﬂkshi@ﬁﬂﬁuﬁﬁ@@édtng to
t he |nvent|on has AUC vaIu (argﬁ‘under t he curve in the range of (or

of about)>1 ﬁtff“h‘il%’r Branipply (C-§-ningWEag ARG G PRIHASUSTRNKCY GRY ORAUSSE t he
range is (or chsic8BPYAD oPprodibt cdmpridf thilan bOGilofl0aQbrB3roNEe v ¥, | n
addition, or alternative y, the variable domain, fusion protein or Iigand
accord|ng todmﬁedmg@eﬂﬁncﬁngieEadﬂewcmuennﬁt@heﬂrﬁn©@w@®mv@ﬂﬂbf about) up

to 600 ng. m € I or is
about) 500, 180 g PGG6TIREEH T Rcic bR (HPRGertl R Bhma PRy LRI IEIET ) The
vari abl e donﬁmmmtﬂﬂbéOm“ﬁm@h@EMcGMrMﬁgamdn&bﬁhﬂhaMﬁmﬂMnﬁﬁm%iBMndﬁr about in)
t he rang m t he roup consisting of the followi ng: 15 to 150
mg. m n/ gﬁﬁﬁﬁiég'gﬁ‘%ﬁ M1ON15 to 75 mg.min/m, and 15 to 50mg. min/ .
- 15 - "Surface Pl asnon Resonance Conpetition assays can be used to

determ ne ifDaisgegtﬁmgseﬂmﬁnmmn(mrTHEnbnpﬂqrmnmh as human serum al bum n,
conpetes wi th another antigen or epitope such as Cynonol gus serum al bum n,

for binding to a serum al buni.n bi ndi n nd descri her , such as a
specific dAb. Si m%fﬁlu‘ﬂ?lscs@%méf‘i“topéﬁl?% @55? %%nﬁs“&g%fg“f@ra SFfihe if a
first |'Qande§H&hm@&sqﬁQﬂwﬁﬁwM@ﬁ@&mﬂk%Qkﬁréﬁﬁﬁﬂgwéﬁﬂ@ﬁ@mﬁﬁﬁbb@%mﬁwHAh for
binding to a target antigen or ep |t§£ The term "conpetes” as used herein
refers to subsiignéas ané@b,wl@be apniedliated thet crekadaenitmay beasioaslyyEombca e n,
which is; §b'Egﬁﬂﬂ&ﬁ&?mﬁféﬁﬂﬁgﬁ@Hthﬁ&g mnth t he speC|f|c bi ndi ng

i nteraction twee re nol ecu The phrase "does not
conpetitively |nhLMk$s¢ﬁhmmsﬂmham:amb&hmndemdsuahﬁESmamhﬁmbm&QWHmmﬂm
conmpound, preferably a protein, |nt rfere to an sur abl

S oh T cant " SRGRERg R Rt g T SO S SR

nor e nol ecul egliturd ol sR@EIgkh&ichinudictthciddhemaeyl By riia&tau@mcw@m%ndmre

nol ecul es preferably i ncludes the specific binding interaction between a
si ngl e var i abloshtisiay)nStandprd feshpigegsareussd fermeelcgiart gangidg anditechiepiet f er i ng
or conpebjng | Ry ?m& I R agh doBE-Ror @A Lt ngan be
a nnlecu%b oﬁ?&e? %%tu a? gﬁ%%%? H%P%bﬁ(ﬁp%ggiﬁﬁﬁaro 0 %Ecégﬁate
partner or taal ge989) Cold Spriﬁgé{ztr‘ecmha'bbnamzly Rgsadiobd §primgdfieber, NoY .aandomai n t hat
specifically binds an anti en or eRk)ope |ndependenthy of a different

epi tope or antPghenst’ mahcn‘g wéeglsin Melesuka Bigjosnil8Py) hrelid BehnaWilsyid $ens.

ant i body ( dARle. RhicTaV: HofodRTALRM f e?erér&eﬁa&%uﬁ% gl 2

20non- |nnunoglobu In prot I n scaf a scaffold selected fromthe
group consi sting 6f uCllharedy, thd fsond antargonspsdf Tlanord‘dme(asns Fﬂctoaﬁbcdjmu)d an

avi nmer oE nsfarrl ”fl ne S t |.i gand
ot her & han- PEHE DL Foraf-BnE CRRePE ok BEOF otk MUk B vimbRefle 4 e
noi ety bi nds csrﬁpaumu;abvbumbm)ds TSR 1\Wh 4 QOBINB M 1D@.c ., mﬁﬂ @hnaie)smhascﬁﬁofexanpl es of
protein scaffolds and net hods for 25sel ecting antigen or_ epitope- speC|f|c

bi ndi ng donail AERs rgﬁf?’@H&’ﬂ%6Pﬁ’ét§g%%@f@§ﬁ°élcé‘sm@ib”ttéeh?:l)dmg'Pﬁ ostBeci fi c
di sl osures orBZA08F HARIORAY GaRIRIRA T QLR 1h&E&)finBly, ' ef erence
as though explicitly witten herein an use e present i nvention,
and it is contenplated that any part of such dlsclosure can be i ncorporated
into one or nore clainms herein). - 16 - In one aspect, the invention

provi des an anti-serum al bum n (SA) i munogl obulin single variable domain
variant of DOMrh-11, wherein the variant conprises at |east one nutation at
position 22, 42 or 91(nunbering according to Kabat) conpared to DOMrh-11.

I n one enbodi nent, the variant conprises at |east one 5 nutation at
position 22, 42 or 91(nunbering according to Kabat) conpared to DOMrh11- 15.
Suitably a variant in accordance with the invention has 1, 2, 3 or up to 8
changes conpared to the ami no acid sequence of DOMrh-11 or DOWh-11-15.



I n anot her aspect, the invention provides an anti-serum al bum n (SA)

I mmunogl obulin single variable donmain variant of DOWh-11, wherein the
vari ant MWoanwi4gss at | east one nutation in the franeweCh/RPegilons238 ( F\W\B)
(am no acids 57-88) or conplenentarity determning region 3 (CDR3) (am no
acids 89-97) conpared to DOWrh-11, and wher-ein the variant has 1, 2, 3 or
up to 8 changes conpared to the am no acid sequence of DOMrh-11. In one
enbodi ment, the variant conprises at |east one nutation at these positions

compar ed to '?91@1 ]Iilled}réted %@k&s& d%@ﬂﬂﬁgﬂ rg%ghsesf(?? hfatlh 4l 80Yh ﬁ)if these

positions are nutations resi ues as | n the Exanpl es section
herein. | n asabdued L@Iﬂ:)qdotmntty asmrmjz)aail bmmhﬂaledmmcammsalgm‘stmfgmlno aci ds

bstituti f fied d Co ti. i id
SUBeti LUt ome of NG EAEIR uhy kL S AR ped TR M Bt TR 2 3!

exenplified Bybdoherhtsk hkegort @HoRiol ARINMKED] BhoPiDBlirhn)kAbBR, X, idgk, et or
Resi duesExenpl ary SubstitutionsPreferred Substi tutions Al aval, Leu, IleVval

Arglys, G n, Plsdlgsc subrdimentnthappan@ahueyeser, Al aSer G nAsnAsn G UAspAsp

d yPro, Al aAl a H eu -
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As used herein, “polypeptide” refers to at least about 50 amino acids that are
joined together by peptide bonds. Polypeptides generally comprise tertiary structure
10 and fold into functional domains.
As used herein an antibody refers to IgG, IgM, IgA, IgD or IgE or a fragment
(such as a Fab , Fab’, F(ab’)>, Fv, disulphide linked Fv, scFv, closed conformation

multispecific antibody, disulphide-linked scFv, diabody) whether derived from any
species naturally producing an antibody, or created by recombinant DNA technology;
15  whether isolated from serum, B-cells, hybridomas, transfectomas, yeast or bacteria.

As used herein, “antibody format” refers to any suitable polypeptide structure in
which one or more antibody variable domains can be incorporated so as to confer
binding specificity for antigen on the structure. A variety of suitable antibody formats
are known in the art, such as, chimeric antibodies, humanized antibodies, human

20  antibodies, single chain antibodies, bispecific antibodies, antibody heavy chains,
antibody light chains, homodimers and heterodimers of antibody heavy chains and/or
light chains, antigen-binding fragments of any of the foregoing (e.g., a Fv fragment
(e.g., single chain Fv (scFv), a disulfide bonded Fv), a Fab fragment, a Fab’ fragment, a
F(ab’), fragment), a single antibody variable domain (e.g., a dAb, Vi, Vun, Vi), and

25  modified versions of any of the foregoing (e.g., modified by the covalent attachment of
polyethylene glycol or other suitable polymer or a humanized V).

The phrase “immunoglobulin single variable domain” refers to an antibody
variable domain (Vy, Vun, Vi) that specifically binds an antigen or epitope
independently of different V regions or domains. An immunoglobulin single variable

30  domain can be present in a format (e.g., homo- or hetero-multimer) with other variable



Met Leu, Phe, IleLeu PheLeu, Val, Ile, Ala, TyrLeu ProAla@y SerThr, Ala,
CysThr Thr Ser Ser TrpTyr, PheTyr TyrTrp, Phe, Thr, SerPhe Vallle, Mt, Leu,
Phe, Al a,weuroNohmuci ne Conservative am no aci d s®oStEPRILI068298 may
also relate to non-naturally occurring am no acid residues, such as

pepti dom netics and other reversed or invagrted forns of am no acid noieties
whi ch may be incorporated by chem cal peptide synthesis. Thernostability,

or thernodynamc stability, is the quality of a 5substance/protein to
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A nmeasure of thernostability/thernmodynam c stability can be made using
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and Demar est insfudgs compleiggptibagy gpriatipdomainsand medified varisglefiomsisi & basi's for
improved or Bighar ih RAIIRRE APiokd MofEAvE Bedd BhIIRGyROGRAEL WG EREr  Of
i ntra-nol ecul e hydrogen- and ionic interactions thgn ound 1 n a non- or
| ess-t her nposthdshateristic phantibody variable domains, or antibody variable domains which have
25  been truncated or comprise N- or C-terminal extensions, as well as folded fragments of
variable domains which retain at least the binding activity and specificity of the full-
length domain.
A “lineage” refers to a series of immunoglobulin single variable domains that

are derived from the same “parental” clone. For example, a lineage comprising a

30  number of variant clones may be generated from a parental or starting immunoglobulin



An i mmunogl obulin single variable domain that is shown to have inproved
thernostability may al so, as a direct consequence, give a higher initial
expr essi omopbeld4fsnom host cell expression systens. Thi $CIrEP@cAsR2es

i nproved thernostability may arise 25fromtheir being a higher nunber of
intra-nol ecule interactions which may, in2turn, lead to a | ower |evel of

m sfol ding and/ or faster kinetics of folding during translation or
trans-nenbrane transport. In addition, a protein such as an i mmunogl obulin
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(KD) from(or. fr bout) 0.1 to (or . about 0000. n opt i onal from
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pl asnmon resoB@abe@;of the 1RAnd, dolhinldi@h¥@ibdcanticall P BpIve 8t & PioRidk fg: ki@l t hat
specifically binds human SA with an off-rate constant (K1) from (or from
about) 1.5 xCcHert4Thegnposnt tha' iahefie)ive. illseey irom supyestdn arliseLideBrRdiRg: o r om
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resonance; 5(c e Variant conprises a binding site t speci fical

bi nds human SAivgiagéntand the-likat Bhus oit stran eiwaiapossiblrto (peciflyrorrad Geffoetize™ 106
to (or t 95 about glnt%pélic]fgﬁéwkfaif;%%ipﬁtsg Eltoglg{/]earl alny %P%%P%g?f} Qg F&l‘%@?’ 8bs%l’1l;[1 21rr1_P/1 x 106

to (or t0 abdUl erm surface plasno
resonance; ( thdivilieal vae ingijtbecietephineé by andoMatingryskilEintthodrt sgeciohtieal | y bi nds
Cynonol gus nonkey 10SA with a dissociation constant (KID) from (or from
about) 0.1 t&REMPBEIGHout) 10000 nM optional ly from (or fromabout) 1 to

(or to about) 60081ct¥ds &% pHELELILAGHE RXlySYEARESRiARTRANIIESRANARC Single

variable domain, fusion protein or multi-specific ligand) half-life will be familiar to

30  those skilled in the art. Details may be found in Kenneth, A et al: Chemical Stability of



(e) The variant of any preceding claim wherein the variant conprises a

bi nding site that specifically binds Cynonol gus nonkey SA wth an off-rate
const ant WBQoiBf™m (or fromabout) 1.5 x 10-4 to (or t@CalEroei/ 088298 sec-1 ,
optionally from (or fromabout) 3 x 10-4 to (or to about) 0.1 sec’

asdeterm ned by surface plasnon resonanceg3-(f) The variant of any preceding
claim wherein the variant conprises a binding site that specifically binds
Cynonol gus nonkey SA with an on-rate constant (Ka) 20from (or from about) 2

x 106 to (or Pﬁﬁnﬁ@&ft‘itcﬁls:lAHaﬁ%&!f%aﬁnaci&@ﬁﬂ&ﬁfﬁe}eys étra@,rphgﬁﬁacfokﬁ’lgﬂcabom) 1
x 106 to (or to about) 5 x 103Misec-las determ ned by surface ft)'l asnon
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Ka accor di ngthedaffdife afde sgopnd ghase. Thus, in opg embedigpntaicthe eemigrt obtheRyesad (),
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22 - |V: kinetics &ccordi ng
(or of about) 15 minutes or more. In one embodiment, the lower end of the range is (or

20  is about) 30 minutes, 45 minutes, 1 hour, 2 hours, 3 hours, 4 hours, 5 hours, 6 hours, 7
hours, 10 hours, 11 hours or 12 hours. In addition, or alternatively, the variable domain,
fusion protein or ligand according to the invention will have a ta half life in the range of
up to and including 12 hours (or about 12 hours). In one embodiment, the upper end of
the range is (or is about) 11, 10, 9, 8, 7, 6 or 5 hours. An example of a suitable range is

25  (oris about) I to 6 hours, 2 to 5 hours or 3 to 4 hours.

In one embodiment, the present invention provides the variable domain, fusion
protein or ligand according to the invention has a tf half-life in the range of (or of
about) 2.5 hours or more. In one embodiment, the lower end of the range is (or is
about) 3 hours, 4 hours, 5 hours, 6 hours, 7 hours, 10 hours , 11 hours, or 12 hours. In

30  addition, or alternatively, the tp half—life is (or is about) up to and including 21 or 25



V: kinetics according to | and Ill; or VI: kinetics according to I, Il and
I11. The invention also provides a |igand conprising a variant of any

pr ecedi ngvbaspeat7ser enbodi nent of the invention. For erammPeq11tobs29s i gand
can be a dual -specific ligand (see W04003019 for exanples of dual -specific
| i gands). In one aspect, the invention priavwides a multispecific |Iigand
conprising an anti-SA variant of any precedi ng aspect or enbodi nent of the
invention and a binding noiety that specifically binds a target antigen

ot her than Sf,yTheofl ObJuemERI GL ﬁpﬁ@@nc@@f @0 YanBE RAbPY aB‘thEItﬂhogigt bahours
specifically b| nds a target, e.g., the noiety Is an anti ant 1 body
fragment, scPvaysaldaysdAdapy, lﬁdﬁﬂsnlﬁ d@ysniﬂ &y, Mm&ﬂérdﬂ@ﬁ er22 dayS For

non- i munogl gpyl I t]?er\(/)a;[rleat)f% omal gls on Sut%ln m?l d Coling 9 thecln\(/)eSn 1((:|)nI nlldet ai |
in W2008/ 098&%@?5% examnp esnl {0 5 i eh i selogure 'S I cor por at ed

herei n by rehgicanpahlf I anpt esgel2 fwcr()hdmx@@gﬂ)@bm tdvGleakd) ondsfuahg@ CTLA- 4
i pocal lin, st aphyl ococcal protein A gs pA), AffibodyTM 15Avi mersTI\/lh
adnect i ns? GeoERdimsat ftiviH §aétthe sange 12 to 4§ O%@réh%d?ﬁ%% hoygs) Ik Birthps
provi ded bet wagHika: ! 1R bORE PHRL N9 1Y ks grlgb&mz M4 nafy)Si ngl e
variant, the er conprising the amno acid uence AST, optionally
ASTSGPS. Al t er nat Aven hitetk@®vs tansnglese cinysdtnient m@ﬂ@zo@ssmec( persor pidlrtzt ed

herein by re nce), and W2008/ 09615 ge, 135, 20line
15 Co page. LRGN dn B g DR BetP g PRER A el BBl o ar o
expressly i nepmpat Hatledvéaqrrﬂm rbypcétethe temC ecratndl REBYIR eX pPhdddickdiy mtthstd en
herein and for use w he present invention, and it is contenplated that

any part 1®f g@@@ﬁﬂhh@%h@ﬂrfwﬁ UBAE NG9 BT R EKR] madslinge Tdie nlinaj s
herein). In Wl s%mﬁaggee% Wsidd8 1 ahm@ﬁernfmﬁrshg}ﬁeeﬁp ViBEnthipRA&Y, antigen
may be, or be 25part ol ypept i s proteins of nucleic acids, which may
be natural | yC@c%m(} iUigh) gpn bglnsteldefior cxaniic, ﬂ@n@dcleh@elu"tfe intthie Warygémﬂnsof t he
Inventl on rTB.Y P e 1r§cr)]r1Ge etm %, %r:'ﬁ Ii] aaril‘ldb C(fO aimm, SOaflntl‘ l(%ln(;rﬁl ar?({h gclonl st
(e.qg., EPO r ECEPt el agoni st} TYeE° fnne arf i'? rgecra e that
the choi ce |5enlnaraglaalﬂnﬁ o\fafIEM(or'EhE:ylst%yut))&hfnﬁrﬁ 1|0r}ﬁ>ﬁ1gm¢2h01hsrrmmoafs 28 23 -
ani mal proteins, 0%/tokr nes, %%okr e receptors, where c%)/tokr ne receptors
5,3 forayss §

i ncl ude fcepPyr<Orgmrse | daki2 wedéys ddde¥e dafz s

bi ndi ng prot giRsy t oMt ne Laweh 452G nNGH but are
preferably ngtﬁ |9m§cty(§dﬁitjcg':)a@S d&% Ap§1a 3g@%I’\I d(ﬁ% |§)tazrl}l'oS hi ﬁﬁlﬁ EGF, EGF
recept or, ENampglimeot, ﬁ»@rumper@ﬂaf(thi\s 2ngais Edsl alkoup), 24813)@?3,, A twpurs,¢i0diogrs or

(FS:NFbaséi— gsrrf b%ﬁf&?i%@i %ggln:‘{rﬁs th‘? ’ﬁﬁl-’ﬁ“lf Jﬁﬁf?% 0 %’gtl) o f’&f( 113,

IL-2, IL-3, td_6()4houlrsl,058hblh.rsﬁo 48 ]J.ouYs 0ﬂ]|.2t8 IQGBOI&rsaag 1n|n|1ar18 (77 a.a.), IL-9,

IL-10, lL-11, - lLl | L-15, | L-17, F)., Inhibin a,
| nhi bi n ?% b 10 adgpuan; ?f&é&rfr@tlwlm rlrer%%‘re&rltezla(rlae’rar bﬁe %ﬁtgmfaﬁ% n, LIF,
Lynmphot acti np M} befidA0 adQriinh B ﬁl@ﬁﬂ{/eﬁﬁmlsﬁzéaﬁ %U@p'ﬂﬁgyatr@a &ﬁEPﬂﬂé’ cﬂuji}@} 19' tory
factor, rmnocyte attractant protein, M CSF, MXC (67 a.), MDC (69 a.),
MCP- 1 (I\/CAF) thevBRe D f (WaBQut}\mgzmlnN@@r(rﬁie alreonk, eHMDdJIlQ@Q tlac IaW)?r eﬂd(@

MP-la, MP- 3 MPSa , eni,t bltor
factor-1 (MP %&ﬁlszabokg& %@rlé:\édal%é’rl\pgjy% o?/vtdﬁgi)8 Itn%)n/ OG- 3,

NT- 4, Oncost altérﬂatMelyP%'aﬁé’ele H’&%nﬂﬁsmi?@ﬁfc@& hgﬂﬁd‘hcc&&ng?&l\fﬁEﬁweﬂﬂﬁi a,
SDF113 SCF, SCG-, stemcell factor (SCF), GF-a, TGF13, TG 132,
TGF- 133, 28 unbiivanyddfdathe rr%Oér(or(Ofmh*yut)W@QO nmﬂmi@l Iy Rpee rré'a%%rt e TNF
receptor |1, 'enéroftEE’Qn é’%‘%&r 15\456?'#) E@E 200, %foolzooVEﬁ:H‘)@%Fbtr@() , VEGF
receptor 3, GRO-y,” HCC1, 9, HER 1, HER 2, HER
3 and HER 4, rrrgDmn/rhh n“edvaetlaemﬁlryﬁee ree@bk@tdemlrcﬁ@m mptemﬁl,gambwﬂlslna*vg@nur al

20 protein t 3 mtheh ati-tis,C virus ) E,
[P game, MBI @ERL ) AR SORRRN g Shp T PR s

internalizing rfe)aﬁgmlﬁ/mltlrﬁab 180 mgcmmrmemrce%mg nﬂﬁ/ndﬁz{rtdaIISr’toGGhlgSmn&thh as
the epidermal growth factor receptor (EGFR), ErBb2 receptor on tunor cells,
an internalising cellular receptor, LDL receptor, FG-2 receptor, ErbB2
receptor, transferrin receptor, PDGF receptor, VEG- 25receptor, PsmAr, an
extracellular matrix protein, elastin, fibronectin, lamnin, al-



antitrypsin, tissue factor protease inhibitor, PDK1, GSK1, Bad, caspase-9,
For khead, an antigen of Helicobacter pylori, an antigen of Mycobacterium

t uber cul o802 11ARATSAN antigen of influenza virus. It w | PChEPa@POERPRL ed
that this list is by no neans exhaustive. - 24 - I n one enbodi nment,
the nultispecific |ligand conprises an antfi5--SA dAb variant of the invention
and an anti-TNFRL binding noiety, e.g., an anti-TNFRL dAb. Optionally, the
| i gand has only one anti-TNFRL bi nding noiety (e.g., dAb) to reduce the
chance of recept orgGrES ?IagtlnGﬁ(R@Qma@eﬁ eBRpERRAAI IR O ban b RAR derdtMiRLie

bi nding noi ety is DOMLh-131-206 disclosed in W2008149148 (the amno acid
sequence of WSpQﬂﬁqaamgcmer apifepe sedhde hsequ e&m:;el abfungihi eimpctes “dﬁhsv@bthsled in

that PCT application r ncor ted e refer ce as
t hough epr|3W¥?norq?FP uqé%??IIHX)gPsenl mn?hﬁn dlIlrgb[sen |nv§n ion,

and it is cobinding @hﬁcﬂdésbﬁlbedamyelman&h ofa @H@ﬁc dirbe Bﬁﬁlwrgr db&f]beﬁﬁbﬂ asoipor at ed
10i nto one or nore alns her I n one enbodi nent, anti-TN

bi ndi ng o ef3 ¥y USGAR HLerapRF i g&%ﬁt Hﬁ?@twclb%% cainget%?é Swoeengeﬁé. ng
appl i cation RHER2QALHPHRGAS o 4 ReodbtIADHEStPE. MHE ehnl“éomfs&&l"ra%@ded

herein by reference. In one enbodient, the anti-TNFRL bi ndi ng noi ety
conpri ses anheminmefesctiodulséagenyeh astraimolieeulatcompasnd, 9BJerallEADIden, Whick e

DoV 574 190° TOTR SA T 6o A R R g i dron BN Mo e e

of any anti ThisRtuldAbThE sleh@sddes mot da@bpeitiSely inhibit” I_hBan@ nieat eutdceygndh, astahe

ligand of .the invention is a rotein conpris varl t of the

| nenti o0 Gl SRy E e Db e Pl 8056t Brerker BgSyBust e, For
20exanpl e, t bgnfidsitQRicRl WItBHR spvifidinding tHitdctdaHcBicenaso G ﬁek&ﬁ@l@ml&
W2005/ 118642 (the di scl osure of which s incorporated herein

reference), d&& Wsﬁqmndang/@fqr@ﬁlpn@ﬁtwmtwmvén@rﬁ@aplws@rq:feqablpfelpﬁlwlféﬂm ug as
defined in t Lo any
conmpound (e. _1fﬁﬁ%?ﬁﬁ%h&%%%%ﬁ%gwggﬁﬁsmA%Jgﬁgﬁgﬁgglh%ndn?E%%mmrﬁhﬁé at can
be adninistenmgnt6hannaﬁﬂmgnduamxmmgpmmdukemab@EmEMEhugkawumbhebapeunlc or

e e et e A A
endogenous t gf @gfet.nol ecul e encoded by the individual's genonme (e.g. an
enzyme, receptor, omﬁh factor, cytokine encoded by the individual'

gengne) or ag exod P@ﬁﬁ@ﬂmﬁﬁv 8%@@“éh@§ﬂ@ﬂﬂﬁyﬂﬁﬁék@@h@ﬁéi@Fﬂ@gﬁbthogen
hematode or Pﬁggﬂhogd%f%%.ﬁ%%‘%ﬁﬁﬁ oroKbiguaiRegLEEh Rl HAg S
prot ei ns andnoeiy ugabes dowaprangbedy (@Abact maySie dddmaiamihadhtis efletivaeive nffent i on
are di sclgsed in W20 186 2006/ 05, 6 ent re disclosures of
Shich ar 805 ook BBPCEHER il TR F e e SRR RS et i ro 1 st
of specific dsnsgsingsf CNDAGH lipbéasin $i4, aweﬂ@ecanperfﬁs@dyyammlmteer@}rbl@lr ein, and it
is contenplated that such 5 incorporati rovi des di sc] osure of speC|f|c

drugs for in8pudEHR GWEéwafi HErRsF ], mhlch#bmgész ahigpnd othgrdhay thenatgrl hgand
gl ucagon- | i ke, REPLEASF the bk Qvef?t'iorfith\é%&@@tbmds@Elﬁfnfa%lﬁﬁn $ha 2b or a

I

variant or exendin-4 or a variant I h one enbod |nen? the invention
provi des a dNﬂgﬂKBﬁPﬁgﬁtemaémﬂe$wﬂe@mam¢s®fscﬁ®se@ﬂ%hhwodaaﬂmﬂ&8642 and
02006/ Oéglogéle%geg‘[l I torr]%pl(%onjsug’&ﬁc bm8”§ I Ses ?’rolovar oar%t Sse I];:xam Ics

i nventiofi. | A" onNe*ex C d 0t BT ant
(e.g., the varicam). a’hdsetsbazlfﬂcf dllgclaﬂ’LEes@fWGS(ﬂB%d)%$5$)%Tex@%ssay Bcapb@ated

pol ypeptide). Al ternatively n anple the dr i S non-covalently
bonded or as&EIAVEA eﬁﬁﬂfﬁa%th@ugr}%pa tly WrHigh dergy e&#gﬂdee%@éh%mew or

noncoval ent | yyveaneednd @ id stk pldi@Nthating §akt by s&h dhstawsﬁe%ﬁ ¥e (n%or%oratetdhr ough a
suitabl e |inker and/or noncoval ent binding of conplementary 15bi ndi ng
partners (e. &to oig gtrereghdmaldrdinh) ). Wien conpl ementary bi ndi ng partners
are enpl oyed, one of the binding partners can be covalently bonded to the
drug directly or through a suitable |inker noiety, and the conpl enentary

bi ndi ng partner can be covalently bonded to the variant directly or through
a suitable linker noiety. Wien the drug is a pol ypeptide or peptide, the
drug conposition can be a fusion protein, wherein



20t he pol ypeptide or peptide, drug and the pol ypeptide binding noiety are
discrete parts (noieties) of a continuous pol ypeptide chain. As described
her ei n, twe 2polwppespt i de bi ndi ng noi eti es and pol ypept i deCamrpgourosseys es can
be directly bonded to each other through a peptide bond, or |inked through
a suitable am no acid, or peptide or polypgeptide |inker. 25A |igand which
contai ns one single variable domain (nononer) variant of the invention or
nore than one single variable domain (nultimer, fusion protein, conjugate,
and dual specificy]fa cﬁ%héjiﬁ@édﬁ%ﬁpﬂﬁﬁ&'s%aM—k&ﬂm%_ﬁﬁiE'(ﬁr&*|y bi nds to
serum al bum n, can further conprise one or nore entities selected from but
pref er abl y notnmbiggletadintsmete Vaalbele domamagrianirof 2N 7h-d havheséindicevavianti abl e
dormai n, a dAb, an antihbod an..anti bod: f t. .a.mrker..and drug.
e or more SimisSalER? Y wlhgET oot 2P Dy R B ADE el
term nus or adtmpdied i DEOMThAUS InOFneainbadinkent, hige Mriagir doinipuis et deakthehe COOH

term nus of the J]igand conprising the single yariaple domain, (either

i mrunogl obul RN bmsmﬂal%gﬂ%ﬁaﬁ(ﬁu@?%w% gk Batgorrarmpredén @B tror e of
these entiti ¢5.16adlifaBlyl :0GRhAAn abcoRddnBEith AR iAo h 8AM NUS or GF totsh_alahl%es
termnus, or both the N term nus and the COOH Stermi nus of the single

vari abl e donmadmpaikd ©Hhe praisiofacislaicdyenes pidO¥Ehulrh alfaMi’h-1df15t he | i gand whi ch
cont ai ns one si ngl i 13: TN : . ]Q@g single

vari abl e donai ns gﬁﬁ%ﬁ#%g$$£%8€|oﬁggég?gﬁﬁﬁgéggﬁbggﬁéfﬁan n§%§1 specific

| i gand as deimmenbdierudinRinglcNaniable tibinhing aexatrgf DEEMOl- 1 1 agisersihitlehvaciam be
position at one or both of these termni incl.ud his ar c tag.
The. enti 17 eq comRRadt 5! BBt Fehs BT TaEEn 3 (NG e sttsdy-BY° bound
to the |igand: ¥Wmabn&AN@IdBRRAMeStACH 8 (EBREFRIENAXTRI 9V-{TTRORAFBILY t9r NDr e
t han one single variable domain (nmultimer, fusion protein, conjugate, and

dual speci fi @AV Guhb aad wderimibe vAsehe 1. 2uh ot b i hehengesrcampatcd tnibs, ei t her
directly or thfouahy Jegﬁﬁﬁ% St BOMRSLL RS &Bﬁ&ﬁmeé?th%%?g% cBhphidl§ of YENL T ON
provi des a fusion product, e.g., a fusion protein’ or gsiBn W th a

pepti de or cond mgatien withéscaosiNGts donparcdhieMThldntS. t y) drug, conprising a

pol ypeptide drug fused aor .conjuygated .(for an to.any variant as

st el anove i 1 SEcamadRRat i HECHR S alloblipaRiGyerd ButdiBhs &5, o
invention prexidiesaseex6MPRAE fnitRNELMES Sttt eral@ITh aRdtherfcufo@indak 0t ei n,

conj ugate or Ii%and of any aspect of the invention and a pharmaceutically
accept abl e 20Wqligahre te eanspraptiveaEng padht subptitydens of e exemplifigd ey dedsc onpassed

herein is an isol @Bﬁ‘s@r\%ﬁé Shh %E@%uﬁ&?@?&@%re%l Qfo%t@%é’ﬁe&%oﬁ%ﬁcﬁ%dé\]ﬁﬁ%on

proteins, conjugates or |1 gands descr ereln, e.g a ligan h

cont ai ns oneasiandjire examplaiddedydbertollow{mgoaldeer ) vari ant of the invention or

nore than one single variable domain (e.g., multinmer, fusion protein,

conj ugat e, anghidyakigspeci fic 25ligand as defined herein) variant which

specificallysg&ﬂgﬁmho serum al bum n, or which specifically binds both human
an

serum al bum t .| east one non-h n.serum al bum n, or functionally
active frag ﬁ%gw{ﬁs¥é5§_ Al's X%Wﬁﬂ%g%@?@@“ﬁﬁrei mg§“§fwggﬁg?mﬁnd/or an
expressi on vegd or, a host cel Valcpspmesi ng the vewhpr, e.g., a plant or
animal cell angd/or cell line ﬂ%@@%IQ&HEd with a yector, a method of
expressi ng and?7or 30produci ng one 6r nore variants, fusion proteins or

| i gands whi chSBont ains one sidl e -27 - variabl §Momai n (mononer) vari ant
or nore thanAspe single variaGlee domain vari antsGe.g., nultinmer, fusion
protein, conjugate, and dual ggpegific ligand as ggfined herein) which
specificallyEﬁ%nds to serum al bumn, or fragnent%sg t her eof encoded by said
vectors, inclffing in some i nSthnces culturing tA& host cell so that the
one or nore Slwariants, fusiofsproteins or |igandspor fragnments thereof are
expressed angpptionally recop@ring the |igand which contains one single
vari abl e donmg.n (nononer) or [ an one single variable domain (e.g.,
mul timer, f3§$%n protein, conﬂﬁb§¥%ﬁdgﬁ§m%ual spgg%fic | i gand as defi ned
herein) whi cHespecifically bikds VebMdrdih Biduni heU from t he host cel

cul ture nmedium Al so enconpassed are nethods of contacting a |ligand 10
described herein with serum al bum n, including serum al bum n and/ or

non- human serum al bum n(s), and/or one or nore targets other than serum
al bumi n, where the targets include biologically active nol ecul es, and

i nclude ani mal proteins, cytokines as |isted above, and include nethods
where the contacting is in vitro as well as



adm ni stering any of the variants, fusion proteins or |igands described
herein to an 15i ndi vi dual host aninmal or cell in vivo and/or ex vivo.

Pr ef er ablwo 2admi4misst eri ng | i gands descri bed herei n whi cirCTEPRO1I1H68R29&R Si ngl e
vari abl e domai n (i mmunogl obul i n or noni munogl obulin) directed to serum

al bum n and/ or non-human serum al bum n(s)1,7-and one or nore domains directed
to one or nore targets other than serumal bumn, wll increase the half
life, including the T beta and/or termnal half life, of the anti-target
20l i gand. Nucleic acid nnlecuNgﬁmgﬂgoding the variants, fusion proteins or
singl e domain containing |igands or fra nts thereof, including functional
fragments th&fFeof, are contenﬁP%@@Hwhg%qﬂﬁﬁwgbctHFs encodi ng the nucleic
acid nol ecul es, including butAfrBherably not limted to expression vectors,
are contenpl gl,ed herein, as apg haspiag@ld-s fromargell line or organism
contai ning oné or nore of the&g g§£t§§ijgg vectors. Al so 25 contenpl ated
are methods of produci ng any Y&YT4HtS ¥st™B8h protein or ligand, including,
but preferabMetnot |inmited tolenyheillet he af or enehed oned nucl ei ¢ aci ds,
vectors and ppst cells. Leu, ARl agpatt Tof theLenvention provides a
nucl ei ¢ aci dpgonprising a nuclgotide sequence en%%ping a variant according
to the invenFlon or a nultispecific |igand of the -30i nvention or fusion
protein of tR& invention. - 28 AlafYaspect of tHRBinvention provides a
nucl ei ¢ aci dTaonpri si ng t he nsal eoti de sequence 8& a DOWh- 11 vari ant
selected fro h-11- 56, hpdd-57, DOMZh- 11765, DOWZh-11-67,

DOMZh- 11- 68, h- 11- 69, DCN¥ 3%&-5% g@d DOMZh- 11- 80 or a nucl eoti de
sequence that¥fs at |east 70, 'PsPhgdhngsr 9o 95Phyg 97 98 50r 99%
identical toVshid sel ected seduéfdgelecu, Phe, M aspket of the invention

provi des a vector conprising Nbgedeuel ei ¢ acid of the invention. An aspect
of the invention provides an isolated host cell conprising the vector.

Ref erence is nade to W2008/ 096158 for details of library vector systens,
10conbi ni ng si ngl EOWAFEBE anteraidFybstityions srayaise a¢lpis do Ben-priwrally peqinfing

l'i gands, fSt r Qﬁﬁdéra%i(ﬂfesi !su%f?%:fr)]é ﬁoﬁlirg@tf&gﬁnd %@If Ife%rge'?l Jr%veré@fdrfﬁ of
constructing dual specific |ligands, uses of anti-serum al bumn dAbs and
mul ti speci f i eminogandsoigne whath may be irsnipartaiby ¢hgemaié pepdidd spuingsosi t i ons and
formul ati ons of c rising antj-serum al bumn dApRs. These disclosures are
| ncor por ated her of By eBReF Bhs RIS ase v th t b

15pr esent 5i nygitanediproteitciouedifigirf)efveiditld @iTd1ginglipga BLSosuilcUs tletatpxt ot ei ns,

conj ugates, nucleic acids, vectors, hosts and conpositions of the present

i nvention. ©MPCEIES the present invention is described with reference to
DOMrh- 11 variants, it will be appreciated that anal ogous nutations into
other anti-SA i i i : i i i be

envi saged. 20 SEE%E%%%%Q%gEﬁgﬁ%gggﬁyﬁ%ﬁ%ﬁp%ﬁggg%gkggghg?Q%%gﬁE§¥% Vari ant
dAbs 25DOM7 hDifferd¢@ial SE@inDchNGrimelry (DSC). DSC is a thermoanalytical technique in which

DI QMITQSPSSL SAS%{%VT I T%%R@le GI S\N(%?( GKAPKL L F%%%?IP
SRFSGSGSGTDF T &4 gse CRLHCPERS ﬁgfi;’ﬁ&‘iéF%? Y epgeriErPih No
2) 30 DI QVITQRRAGSE SASNEENE lalGRASTRRY @ MES\HEEKPCHAR L. 1ARBRE QRMB study
SRFSGSGSGTDFTLTI SSLQPEDFATYYCAQAGTHPTTFGQGTKVEI KR DOMZh- 11- 18 (SEQ | D NO
3) a wide range of thermal transitions in proteins and is useful for determining the melting
temperatures as well as thermodynamic parameters. Briefly, the protein is heated at a
constant rate of 180 degrees C/hr (at 1mg/mL routinely in PBS) and a detectable heat
capacity change associated with thermal denaturation measured. The transition
15  midpoint (Ty,) is determined, which is described as the temperature where 50% of the
protein is in its native conformation and the other 50% is denatured. Here, DSC

determines the apparent transition midpoint (appITm) as most of the proteins examined do



DI QMTQSPSSLSASVGDRVTI TCRASRPI GTML.SWQQKPGKAPKLLI WEGSRLQSGVP - 29-
SRFSGSGSGTDFTLTI SSLQPEDFATYHCAQAGTHPTTFGQGTKVEI KR DOMZh- 11-19 (SEQ | D NO
4) DI VQPRCBRSSISPASVCEDRVTI TCRASRPI GTM. SWQRKPGKAPKLL | PEGSR2GECHR9S
SRFSGSGSGTDFTLTI SSLQPEDFATYYCAQTGTHPTTFGQGTKVEI KR DOWZh- 11-3 (SEQ I D NO. 5)
DI QMTQSPSSL SASVGDRVTI TCRASRPI GT TLSWYQRKRGSAPKL LI LMNSRL QSGVP
SRFSGSGSGTDFTLTI SSLQPEDFATYYCAQAGTHPTTFGQGTKVEI KR 10 Tabl e 2: Nucl eoti de
Sequences of DOMrh-11 Variant dAbs DOMrh-11-12 (SEQ I D NO 6) GACATCCAGA

TGACCCAGTC T%@@dq@%@% Tl ﬂﬁ%%&%ﬁ&ﬂ%aﬁ%%ﬁc

GGGCAAGTCG TCCGATTGGG ACGA
CTAAGCTCCT GARBIFSFTdh GGTaR 7. 0383 XANSTFAR EETOROAT Y SETRRCAGTues.
GCAGTGGATC TGGGACAGAT T TCACTCTCA CCATCAGCAG TCTGCAACCT GAAGATTTTG
CTACGTACTA CTGT GRGCA rE%ABTCCTACGAC STTOX OCAAGG TCGAAAT
20 CAA ACGG DOMZh n1fn‘i5e o7 ynVEAHRr ¥d§£\9f’(§cgr‘tc
CTGTCTGCAT  Cl{cTAGASehi GeBsT 16&919@&1 &T@QEMOIG%%@'@QHIE%%TI%E is
ACGATGTTAA GITGGT 25 ACCA GCA GGGAAAGCCC CTAAGCTCCT GATCCTTGCT
TTTTCCCGI T WM@%W@@@M@A%@PM@M@@W@M@WM@A@W#@
TCACTCTCA CCly theCT CEARNEGE t%?ﬂcﬁ&@ &C&ﬁl&g nsee Fﬂ%ﬁbmt
GCTGGGACGC ATCCTACGAC GI't CAA ACGG 30 BOWh- 11- 18

(SEQ I D NO 8)kcaACATGCAGE TGAJCEAGHET . TEOAT CAIPCUNCRGT GTBoAT] OTETAGEBIER CCG

L A B T SO 5 S

CGT TTCAGTG CHAGPSRA Card 46T, JuithGACT, GE GAvaCizd GAGKDN SCE@'H%AMerem

GAAGATTTTG CTACGTACCA CTGT GCGGEGEGACGC AT%CIACGA ..
GGGACCAAHS Tmﬁfnw%é@@%%whmmn 1gnnpugeglobp mmg.% oA is
TGACCCAGTC  TEIALHIC TS (el & Kb E4EHi I%J%Qﬁﬁ;% %T%-B%main
GGGCAAGICG TCCGATTGGEG ACGATGITAA GIT ACCA GCA CCA GCCC

CTAAGCTCCT GATETRGT TmpaGTTieoadanced thermostability gives a measure of the likelihood of a

protein being developable such that a product comprising that improved

immunoglobulin single variable domain will have good stability throughout the
15  production process and/or a suitable stability/shelf-life. Improved thermostability and
exemplary methods for measuring it such as circular dichroism spectroscopy are
describe, for example, in van der Sloot et al. Protein Engineering, Design and Selection,
2004, vol.17, no. 9, p.673-680 and Demarest ¢t al. J. Mol. Biol. 2004, 335, 41-48.
The molecular basis for improved or higher thermostability may be a higher
20  specific number of intra-molecule hydrogen- and ionic interactions than found in a non-
or less-thermostable variant.

An immunoglobulin single variable domain that is shown to have improved
thermostability may also, as a direct consequence, give a higher initial expression yield
from host cell expression systems. This is because improved thermostability may arise

25  from their being a higher number of intra-molecule interactions which may, in turn, lead
to a lower level of misfolding and/or faster kinetics of folding during translation or
trans-membrane transport.

In addition, a protein such as an immunoglobulin single variable domain with

improved thermostability may display better overall developability as the protein is



T TGCAAAGTGG GGICCCATCA CGITTCAGIG GCAGIGGATC TGGGACGGAT T 45 TCACTCTCA
CCATCAGCAG TCTGCAACCT GAAGATTTTG CTACGTACTA CTGI - 30 - GCGCAG ACTGGGACGC
ATCCCACCALOGITIOGBECAA GGGACCAAGG TGGAAAT CAA ACGG DOV hPCTAR213M@63209 NO
10) 5 GACATCCAGA TGACCCAGIC TCCATCCTCC CTGICTGCAT CTGTAGGAGA CCG TGICACC
ATCACTTGCC GGGCAAGTICG TCCGATTGEG ACGACGETIAA GTTGGT ACCA GCAGAAACCA
GGGAAAGCCC CTAAGCTCCT GATCCTTTGG AATTCCCGT T TGCAAAGIGG GGTCCCATCA
CGITTCAGIG GCAGIGGATC TGGGACAGAT T TCACTCTCA CCATCAGCAG TCTGCAACCT
GAAGATTTTG CRACGTARTA K hihe h i BB v Aeh ARG s AT CRTACHG. 17 OGGOCAA
GGGACCAAGG TGGAAAT CAA ACGG Table 3: Am no Acid Sequences of anti- TNFRL
dAbs >DOMLh- 80@c(BES MT Musurky wel as extreme pHs and salt conditions when compared to

VYADPVKGRETI SRR LRNGEEARE AR AVTVE GHEF YT TvSS >DoMh- 510

(SEQ ID NGO 12) 2th one embodiment, immunoglobulin single variable domains in accordance

EVQLLESGGEEL VP LRLSCAASGFTFADYGVRW/ PGKGL SSI TRTGRVT

YYADSVKGRFTI w%&mrwwmﬁwgm IMMWWS

>DOMLh- 543 ( §&£nlJa1 tided) A &drdingly, immunoglobulin single variable domains in
SRR oot

EVQLLESGGGLVQPGGSLRLS! . / e el S| DSNGSST
YYADSVKGRFT| SRONSKAETY L (NSt RARDRAY vy G DR TERSRORUYNSRSTablc TosgrusBOMLh - 549

SEQ | D NO : ) Can . : .
Vo EScoo vy i Il hEVtSR AR R SAS R e gl yapiable domain
YYADSVKGRFTI GRINSKNT mnQANIG1 RAFIAVNY EAKRRESASORPONERGHIS (385 >DOMLh- 574

SEQ ID NO 15) 35 o . . . .

I(EVQ_ L Esoﬁ v&@@@swwwﬁmm%awwrdm with the
Y\SféDsl\/gG?Nng W@W%@%WM%&&WkMpl&%&sﬁmh- 574-1
(Evcf L ESGGA.V cREShAAdEbTRARKY SNmA R oK Eglssel i sNmgepriable domains in
I&BEXK?;*ZT'Z %@%‘ﬁ%@ﬂ%&%ﬁﬁﬁ%ﬁxﬁ%‘éﬁ%ﬁ@ﬁW&M&Mﬁ%egﬁl -

EVQL L ESGGGL VRGESL RIS GAASEET AV IKYBMBWY DA RGKGIEVWS QSNTBEERT-life extension
YYADSVKGRET!I SRDNSKNTL YL QVNSLRAEDTA YT F LVT >DOMLh- 574- 7
(SEQ I D KO %?“%@&%%M@%L %@%ﬁ% SQl SNTGGHT
YYADSVKGRFTI St TheXt eANELRARR TN BEeA T T CRMBRE RYWERGH Y,/ ¥dsM8S >DOMLh- 574- 8
(SEQ ID NO 19) EVOLLESGGGLVQPGGSLRLSCAASGETFVKYSMAWRQAPGKGPEVW/SQ SNTGGHT
YYADSVKGRFTI SRWSKMLY@WRAE@FMW@WFME&%?W%S WHhoMLh- 574- 9

SEQ | D NO BV ESRE3, YR G SCAAS MEAY GRS GGHT
g(YADSVKGRFTI %I%)SﬁSKMLYWWSX%éE%@%YMTW%%%ﬁ%M VSS et
>DOMLh- 574- 10 n{cBEqQlel tBatNCo R Iade into a fusion protein as single molecules may lose

ADSVKGAETI SRERBTE VO QLA AV PR e R DPEET LU gdscordingly.

starting with a moiety with a higher thermostability will enable any loss in

thermostability to be taken into account such that after a bi (or multi) specific construct
is generated, an overall useful thermostability is maintained.
In one embodiment, the variant comprises one or more of the following kinetic
25  characteristics:-
(a) The variant comprises a binding site that specifically binds human SA with a
dissociation constant (KD) from (or from about) 0.1 to (or to about) 10000 nM,
optionally from (or from about) 1 to (or to about) 6000 nM, as determined by

surface plasmon resonance;



>DOMLh-574-11 (SEQ I D NGO 22)

EVQLLESGGE VQPGGSLRL SCAASGETFVKY SMOW/RQAPCKGALEWSQ SNTGGHT
YYADSVKGRFO26ROMSISINTL YL QUNSLRAEDT AVYYCAKY TGRVWEPF DHWGCQGT PUT/EV38 1/058298
>DOMLh-574-12 (SEQ I D NGO 23)

EVQLLESGGE VQPGGSLRL SCAASGETFVKY SMOW/RQARPGKGLEWSQ SNTGDHT
YYADSVKGRFTI SRDNSKNTLYLQWNSLRAEDTAVYYCAKYTGRWEPFDYWEQGTLVT VSS
>DOMLh-574-13 (SEQ I D NGO 24)

EVQLL ESGGEELVQP W KoM El{o (@:I)B—llilan SA with an
YYADSVKGRFTI S KNTLYLQWNSLRAEDTAVYYCAKYT PFD VSS
>DOMLh- 574- 14 ( SEQfirfe parstat 8§q) from (or from about) 1.5 x 107 to (or to about) 0.1 sec™,

EVQ_LESGGG_VQDGGSLRLS GETFV YS SQ S

YYADSVKGRFTI SRONSRRT éﬁ%@ﬁw fgdptormingd,
>DOMLh- 574- 15 ( SE&y iLDfabQolaé’lﬁbn resonance;

EVQLL ESGGGLVQPGGSL RL SCAASGETFVKYSMBWRQAPGKGLEW/SQ SNTGDHT YYADSVKGRFT |

O A IV R T ML 2501 ©

YYADSVKGRFT | SRDNSKIN Eotls RABRTRY ALY TGRERF RY BTV IMSH* M
>DOMLh- 574- 17 (SEQ I D NO

W@LESGBG.V@GGSERLS@MS@WQW@W@R@W@%@EQ/WS@@W@Wﬂ YYADSVIGRFT |

SRDNSKNTLYLQWNSL EGA éﬁ%]; L YL VSS >DOMLh-574-18 (SEQ | D
NGO 29) EVQLLES V&?%L Rké%‘l% YSMGWRQAPGKDL EVWSQ SNTGDRT
YYADSVKGRFT | SRDNSKNTLYLQWNSLRAEDTAVYYCAI YTGRWEPFDYWGQGTLVT VSS

>DOMLh- 574- 19 ((@E@hq D cop@yises a binding site that specifically binds Cyromolgus monkey

SRONSKNT VLGS &Eﬁ%ﬁ%@?@%ﬁ%@%@%ﬁﬁ%&%ﬁﬁ” RN b

NO 31) EVQ.LESGG&.O@Q%I {lofr Vi YA RQ@A RS Cla MK SE I 0B MG
YYADSVKGRFT | SRDNSKNTLYLb fL E[DTAVYYCAI YTCRVWEPFVYWCQGTLVT VSS

>DOMLh- 574- 26 ( SE@t?rﬁllT\fé ace plasmon resonance;
EVQ_LESGGGLVQDGGSLRLSCAASGETFVKYSNG\AX/RQAPGKG_ EW/SQ SNTGDRT YYADSVKGRFT |
SRDNSKNTL YL QUNSE RAERDTAMYEHAN Y DidWiERE ENOVERBEEAT théSSriadt cSRPNER -aDirktidesiteSEQ | D
NO 33) EVQ.LESGGGE.VQPGGSLRL SCAASGETFVKYSIVGJ\X/RQAPG(G_ EVWSQ SNTGDRT
YYADSVKGRFT | SRDNSKITEI e aNS AR R EMOTORAK \améi?ﬁtﬁxﬁpnﬂfent\ﬁgd)s
>DOMLh- 574-28 ( SEQ oMb m3Bdut) 1.5 x 10 to (or to about O | sec optional from
EVQLLESGGGELVQPGGSLRLSCAASCETF I\/G\/\X/RQ&PGKGL NTGBRT Y¥ GRFT |
SRDNSKNTL YLQVNSL Rﬁanmwym IWWWMEM astaetv@n&‘ed by ®3faee plasmon
>DOMLh-574-29 (SEQ I D NGO 35)

EVQLLESGGGL VQPGGSL R BERASGETFVKY SMAVWRQAPGKGL EW/SQ SNTGDRT

YYADSVKGRFTI SRDNSKNTLYLQVNSLRAEDTAVYYCATYTGRWRPFEYWGQGTLVT 5 VSS

>DOMLh- 574- 30 ((BEChd {ridar of3ay preceding claim, wherein the variant comprises a binding site

EVQLLESGGE.VQPGGESI RL SGETE SQJIANTGDRR
YYADSVKGRFTI SRDNS CA@&% CE[S’?YA%RW%% ?&Pgéf&@gs/ r%% cOpStRpEERs)
>DOMLh- 57¢- 31 ( SE@OI&IQOINQ)m%B(} \&2 x 10° to (or to abouté 1 x 10*M"sec” optionally from

EVQLLESGGGLVQPGGSL RL SCAASGETF SQ SNTA ADRT
YYAHSVKGRFTI SRDONSHKfiow abyomsil afermjmd\pgsurface

>DOMLh- 574-32 (S
EVQLLESGGGEL V@CEE%@&Q%%C%&%\/KYSI\/GWR@PG(& EW/SQ SNTCDRT
YYADSVKGRFTI SRDNSKNTLYLQWNSLRAEDTAVYYCATYTGRWAPFEYWSQGTLVT

(g) The variant comprises a binding site that specifically binds rat SA with a

dissociation constant (KD) from (or from about) 1 to (or to about) 10000 nM,
25 optionally from (or from about) 20 to (or to about) 6000 nM, as determined by

surface plasmon resonance;



20 VSS >DOMLh-574-33 (SEQ I D NO. 39)

EVQLLESGGE VQPGGSLRL SCAASGETFVKY SMOW/RQAPCKGALEWSQ SNTGDRT
YYADSVKGRFO26ROMSIINSL YL QUNSLRAEDTAVYYCAT YT CRWPFDNWGCQGT PUT/EP20 1W858298
>DOMLh-574-35 (SEQ | D NO. 40)

EVQLLESGGEVQPGGSLRLSCAASGETFI TYSMOW/RQAREGKAEWSQ SNTGDRT
YYADSVKGRFTI SRDNSKNTLYLQWNSLRAEDTAVYYCATYTGRWEPFQYWEQGTLVT 30 VSS
>DOMLh-574-36 (SEQ I D NGO 41)

EVQLLESGGEE. VQP %%%%%HE%YMWEQ% W%@EISA with an off-
YYADSVKGRFTI S KNTLYLQWNSLRAEDTAVYYCATYT PED LVT 35 VS
>DOMLh- 574- 37 ( SE®td @niant (§3) from (or from about) 2 x 10~ to (or to about) 0.15 sec™,

EVQL L ESGGGLVQPGGSL RLSCAASGE| FFKYS p SQ S g .
YYADSVKGRFTI mms%?&ﬂ?%%@é%éﬁ?%%@ﬁmc 4% dgEgmined
>DOMLh- 574- 38 ( SERY $udofabpladiddn resonance;

EVQL L ESGGGL VOPGGSL RL SCAASGETFVKYSMGAWRQAPGKGL EVWSQ SDTGDRR

YYDDSVKGRETI SR L YL QUNSL RAEDTAVYYCATYTGRAEPED LVT, 45.VSS - 34 -
SDONEh- 57335 (SE6 BIRE oMY oc ER eSS Rapast M SRS Vi 8 on

FVKY SMEVWRQAPGKGL YWk taSINKPROm (S ARPOMKGRINT 2 Ix 10° to (or to about) 1 x 10*M'sec™ ,
SRDNSKNTLYLQWNSLRAEDTAVYYCAI YTGRWEPFD LVT 5 VSS >DOMLh-574-40 (SEQ ID

NO  45) EVQL L ESttioneNpondp RirgrAbgtET x fkteSpanmRopibERAOEM/SY SSNTGDRT

YYADSVKGRFT | SRONSKNEL DTAVYYGAL YEGRAEPFKYWGQGTLVT 10 VSS
>DOMLh- 574-53 (SEQ I D NéHg4%§ﬂ‘%|zvq_LrESGGé’_VQPGGSLRLSCAASGFT

FSKYSVGWRQAPGKGLEW/SQ  SNTGERR YYADSVKGRFT | , ,
SRDNPKNTL YL QUNSDRBEDTANN QYT GRVERERY WaQBTLvFCifisal ydendsmonsh SB7itlsa ( SEQ | D

NO  47) EVQLLE R T FVNYS

YYADSVKGRFT | sM%%%%ﬂ%%Wﬁ%ow@s
>DOMLh- 574- 65 ( SEQ@ttRilNG by/iyface plEVMQEsE&6e, VOPGGSLRL SCAASGFT
FVKYSMOWRQAPGKGLEW/SQ | ANTGDRR YYADSVKGRFT |

N 49)  EVQUEE! BOURAPERT A ST RSSO ENS0 TANT DR

25 VSS
YYADSVKGRFT | SRDNSHNT Ly-CMNELRAGRTBY IS RAILSTERAKIOF Y VER6ThoGE) B05 3633 as
>DOMLh- 574- 67 (SEQ | D NO 50) EVQLLE SGGGLVQPGGSLRLSCAASGFT
FVKYSMGWRQAPGKGL EA7StN qANTEHREE ISsamss\REgReee; and/or

SRDNSKNTL YLQVNSLRAEDTAVYYCAI YTGRWPFEYWSQGTLVT 35 VSS >DOMLh- 574- 68 (SEQ I D

NO. 51) 15 W%Rﬁ%ﬁ%%k%—ﬁﬁﬁ&% ife !ﬁ%ﬂ%é@b\@ﬁ( BV RQy AN CORR
YYADSVKGRFT | DNSKNTLYLQWNSLRAEDTAVYYCAI YT PFEYWSQGTLVT 40 YSS
on-rate constant (K,) from (or from about) 2 x 10 to (or to about) 1 x 10" M~

1 1

sec” , optionally from (or from about) 2 x 10° to (or to about) 1.5 x 10*Msec”

as determined by surface plasmon resonance.
Optionally, the variant has

20 I a KD according to (a) and (d), a K4 according to (b) and (¢), and a K, according
to (¢) and (f); or

I: a KD according to (a) and (g), a K4 according to (b) and (h), and a K, according
to (¢) and (i); or

II: a KD according to (a) and (j), a K4 according to (b) and (k), and a K, according
25 to (¢) and (1); or



>DOMLh-574-69 (SEQ I D NO 52) EVQLLE SGGGLVQPGGSLRLSCAASGFT
FVKYSMGWRQAPGKGLEWSQ | ANTGDRR YYADSVKGRFT |

SRDNSKNTLWOQWNBURAEDTAVYYCAI YTCRWAPFEYWSQGTLVT 45 VSS  PCIEP201:0D8820$- 574- 70
(SEQ I D NGO 53) EVQLLESGGELVQPGGSLRLSCAASCETFVKYSMOWRQAPGKGLEW/SQ SNTADRT
YYAHSVKGRFT | SRDNSKNTLYLQWNSLRAEDTAVYYCAYYTCRVWEPFVYWCQGTLVT 5 vSS
>DOMLh-574-71 (SEQ I D NGO 54)

EVQLLESGGE VQPGGESL RLSCAASCETFVKYSMOWRQAPGKGLEW/SQ SNTADRT YYAHSVKGRFT |
SRDNSKNTL YL QUNSRAERFAVY X G e HGRMKRPREYWCQGTLVT 10 VSS >DOMLh-574-72 (SEQ I D
NO. 55) EVQ.LESGGGE.VQPGGSLRLSCAASGETFVKYSMGWRQAPGKGLEW/SQ SNTADRT
YYAHSVKGRFT | SRDNSKNTLYLQVNSLRAEDTAVYYCAI YTGRWPFEYWSQGTLVT 15 VSS

>DOMLh- 574- 73 (%Egnpigsmor@gg to [ and III; or

EVQLLESGGE.VQPGGSLRL SCAASGETFVKYSI\/G\/\X/RQAPG(G_ EW/SQ SNTADRT YYAHSVKGRFT |
SRDNSKNTL YL QUNSIHRAEDTA W%I%A MYGGTLVT 20 VSS >DOMLh-574-74 (SEQ I D
NO 57) EVQLLESGGGEVQPGGSLRL SGETFVKYSI\/G\/\X/RQA\PGKGL EW/SQ SNTADRT
YYAHSVKGRFT | SRDNSKNTLYLQWSLRAEDTAVYYCAI YTGRWAPFEYWEQGTLVT 25 VSS

>DOMLh- 574- 75 ( SEGh¢ Dvptrons@p provides a ligand comprising a variant of any preceding

SRONSKNTL VL GO PRI R e ety e SR SRS e 1 o
NO 59) EVQL ummusmmywwnwesm@m

T o DA AN A T GYCTRNGRILYT, 35 voo

EVQ L ESCEEL Q% %%EEM&%&WM%E&%% mag[f Tl
SRDNSKNTL YLQVNSLRAEDTAVYYCAI YTGRW/PFEYWGQGTLVT 40 VS h-574-78 (SEQ | D

NO 61) EVQ bRIcoErsatprosn RIS RS SETFRSMDYI/ROSDCHE IE\ArS 0 Y IFEEDRRLY
YYDDSVK T 36 -
o r o 751 fg@gﬁ'&%ﬂk%h@%@g@ﬁ%% %Pﬁ%kﬂmoﬁmma&enﬁ%v

EVQL L ESGGGL VERGGBDbRI: SGAABGEET B SMBVRQARGK GEWSEL wmnmmswsaﬁaﬂ

EgDNgg\ﬂ'lé\\;(LlQ%/l\l]éS RAEDT@VYY! CZ%P éjéﬁ\/\b\ 5 vSS > pﬁlﬁg@ 74-.84 (SEQ ID

YYADAVKGRFT HlS&MﬁW@Mh%ﬁ%MM&%&)MEEM&%gl(Q)uHﬁS
>DOMLh- 574- 85 SEQ | D_NC. 64)

EVQLLESGGGELV RISCNAS AT Peg it stoR RGP RS (SNPEDRRONYADAVKGRFT |
SRDNSKNT - ¥1 QNN RMED] G AG YK RIS TL VT

In one embodiment, a linker is provided between the anti-target binding moiety

and the anti-SA single variant, the linker comprising the amino acid sequence AST,
optionally ASTSGPS. Alternative linkers are described in WO2007085814
(incorporated herein by reference) and WO2008/096158 (sec the passage at page 135,
20 line 12 to page 140, line 14, which disclosure and all sequences of linkers are expressly
incorporated herein by reference as though explicitly written herein and for use with the
present invention, and it is contemplated that any part of such disclosure can be
incorporated into one or more claims herein).
In one embodiment of the multispecific ligand, the target antigen may be, or be
25  part of, polypeptides, proteins or nucleic acids, which may be naturally occurring or
synthetic. In this respect, the ligand of the invention may bind the target antigen and act
as an antagonist or agonist (e.g., EPO receptor agonist). One skilled in the art will

appreciate that the choice is large and varied. They may be for instance, human or



15 VSS >DOMLh-574-86 (SEQ ID NO 6 5)

EVQLLESGGE.VOQPGGSL RLSCAASCETFVKYSMGWRQAPGKGLEWSQ SNTGDRR YYADAVKGRFT |
SRDNSKNTLWO@WNALRAEDTAVYYCAI YTCRWPFEYWSQGTLVT 20 VSS >POWER2&745898 ( SEQ | D
NO 66) EVQLLESGGGELVQPGGSLRLSCAASGETFVKYSMGWRQAPGKGALEW/SQ SNTGDRR
YYADAVKGRFT | SRDNSKNTLYLQWNSLRAEDTAVYYCARYTCRWRPFEYWEQGTLVT 25 VSS
>DOMLh-574-88 (SEQ I D NGO 67)

EVQLLESGGE.VQPGGSL RLSCAASCETFVKYSMGWRQAPGKGLEWSQ SNTGDRR YYADAVKGRFT |
SRDNSKI\ITLYLQMIN% %}é - = -90 (SEQ I D
NO 68) EVQLES \%@ ﬁglﬁéSgCAASG@I:'%L! S m%&%%&ﬁ%%ﬁﬁ%
YYADSVKGRFT recaﬂmgmB@MWMEDTA\fM%@AfWF@WFEWME 86teinSS

>DOMLh- 574-9 L. D -NO 9 . .

Vel L oot v P B el Yt ot e B R AR s OReEET |

SRDNSKNTL YL QUiNGLSRAE BIANVT MCGAU N TrehUWAP FESWOEGH 13LEpt# () BRNSS 78 dvilin FAax@2-2( SEQ | D

NGO 70) EVOLLES VOPGGESLRLS SGHI FEKY. RQAP EW/ SDTGEDRR
YYDDSV?(G??‘% Fx E%%ﬁ@mﬁmﬁ%w@rﬁw S\FrLﬁ%hgﬁgé - 37 -
>DOMLh-574-9 ; )

S Iiig@(%_ﬁ%é @§Q§D($f9NFf G@%&l&ﬁﬁﬁr&%ﬁ%ﬁsﬁ@m IGF-IL,

SRDNSKNTL YL QUINSt RAEDF, ALAZY GAB YITGRWEPE YWADSTLIVAR §2\SS, HR8 WL ha. 57494 I-SEQ | D
NO 72) EVQLLE SGGG_VSDGGSLRLSCAASG:T FVKYSMGWRQAPGKGLEWSQ | ANTGDRR
YYADSVKGRFT 10-dRoONsKNTH v RAEBT R EA Bericrtlip B 10tibingB /840,

e

SRDNSKNT L& L QiviiBii RAFRIHAANCCCAI NTGRVRDFEEYWBRETHY \factdis M8 yxDa Midta paet@6, ( SEQ | D

WAHOVKGRFT M SRBN ST VNS AT YA R ST LU T GRS
>DOMLh- 574- IKMHSER 4.8),NIDC (6D a.), MEYQUIFESHAN QP HEH- B SEAASEIIP-4,

FVKYSMGW/RQAPGKGLEW/SQ  SNTADRT YYAHSVKGRFT | ,
SRDNSKNTL YL QuNSloRNEREitey oA bytpGR@PDR EVREDE R INAP 25 Nogairspbivms-2squthog  ( SEQ | D

NO 76) R\
WWSVK@FT%%%WE%%R@%M APDED
>DOMLh- 574- 9R ANSE3, ISDFNG, SIBF) B, SCAEYQUEESEKI L VERESHRSCARSFT GF-a,, TGF-
FVKYSMOAVRQAPGKGLEWWSQl  SDTGDRR YYDDSVKGRFT |

SRDNSKNTL YL QRNBE RAZDTAABRCAIMOoPCRAPDRE QAT RT THIE-0yINF-B, TNF receptor I,
TNF receptor II, TNIL-1, TPO, VEGF, VEGF receptor 1, VEGF receptor 2, VEGF

receptor 3, GCP-2, GRO/MGSA, GRO-B, GRO-y, HCC1, 1-309, HER 1, HER 2, HER
3 and HER 4, CD4, human chemokine receptors CXCR4 or CCRS5, non-structural

20  protein type 3 (NS3) from the hepatitis C virus, , TNF-alpha, IgE, IFN-gamma, MMP-
12, CEA, H. pylori, TB, influenza, Hepatitis E, MMP-12, internalizing receptors that

are over-expressed on certain cells, such as the epidermal growth factor receptor
(EGFR), ErBb2 receptor on tumor cells, an internalising cellular receptor, LDL
receptor, FGF2 receptor, ErbB2 receptor, transferrin receptor, PDGF receptor, VEGF
25  receptor, PsmAr, an extracellular matrix protein, elastin, fibronectin, laminin, o 1-
antitrypsin, tissue factor protease inhibitor, PDK1, GSK1, Bad, caspase-9, Forkhead, an
antigen of Helicobacter pylori, an antigen of Mycobacterium tuberculosis, and an

antigen of influenza virus. It will be appreciated that this list is by no means exhaustive.



>DOMLh- 574- 100 (SEQ I D NG 78) EVQLL ESGGGLVQPGGSLRLSCAASGFT
FVKYSMOW/RQAPGKGPEW/SQ  SAWGDRT YYADSVKGRFT |

SRDNSKNTLWORIMNBURAEDTAVYYCAl YTGRWEPFDYWSQGTLVT 40 VSS >PONEP2&7455204 ( SEQ
ID NO 79) EVQLLESGGGLVQPGGSLRLSCAASGFT  FVKYSMAWRQAPGKGPEW/SQ  SDGGORT
YYADSVKGRFT | SRDNSKNTL YLQVNSLRAEDTAVYYCAUYTGRWEPFDYWEQGTLVT 45 VSS - 38 -
>DOMLh- 574- 102 (SEQ I D NO 8 0)

EVQLL ESGGGL VQPGGSL RL SCAASGETFVKYSMGW/RQAPGKGPEW/SQ SDSGYRT  YYADSVKGRFT |
SRDNSKNTLYLQWSLRﬁEBE%M%he‘ﬁT%%E@M ¥d ¢ P%(%%s PR A My LP3nd SEQ | D
NO 81) EVQLLESGGGEVQPGGSLRLSCAASGETFVKYSMBAVRQAPGKGPEW/SQ SDGGTRT
YYADSVKGRFT  bf BRDNSKIGTL ad@uNsti{IAHRIANMYYCA M IGRAEPRDWAGIANTRATIAD  VSS
>DOMLh- 574- 104 .( S D.NQ .8 2 : . :

VoL Lisoor vaBEhEle KR e b e N B S S AR SRS e T
SRDNSKNTL YL QifiySh RAE DT AAYMCAL YRGRNERFDYWGQGTLVT 15 VSS >DOMLh- 574- 105 ( SEQ
ID NO 8 3) EVQ.LESGGGE VQPGGSLRLSCAASGETFVKYSMOWRQAPGKGPEW/SQ SETGRRT
YYADSVKGRET | SRDNS?QW%@@W@E A PW@%@%W@@&‘H@% 1%06\/88
>DOMLh- 574- 1Qf . 16RE%n MRONIS 184048 (the amino acid sequence of which and the nucleotide
EVQLLESGGGL VQPGGSL RLSCAASGETFVKYSMGW/RQAPGKGLEW/SQ NNTGSTT  YYADSVKGRFT |
SRDNSKNTL YL QviNSER&RD ALY adiyciaeRABPERYRA amlvgtions angSKprepidwiigopprtely7 ( SEQ
ID NO 8 5) ADRT
VWAHSVKGRET IR YT PN A B A Y IR EBDGTANE 860
>DOMLh- 574- 1@8chtGmQahndit NQonfntp)ated that any part of such disclosure can be incorporated
EVQLLES VOPGGSLRLS GET@F/KYSNG/\X/RQAPmGDE\/\X/sq SNTADRT YYAHSVKGRFT |
SRDNSKNTLYL PRAEDTN Y PFERWAPFEYWGOGTLVT 35 VSS >DOMLh- 574- 109 ( SEQ

ID NO 8 7) EVQLESHeENRGRSE RLSGAARGETFV : ISRLARRT
YYAHSVKGRF)T | SRDNSKNTLYLQWNSL RAEDTAVYYCAIM%%%FEY\A%GTL%S’% vgs

>DOMLh- 574- 120d4lsgisrlpgydNmeo-ggnding application PCT/EP2010/052005, the disclosure of

SRONSKNTLYL QYRS AL ROV DAl P RO ENIG T B ygg o s ARTYRe

>DOMLh- 574- 1 inbidt SeEprideND ai8Bp acid sequence that is at least 95% identical to the amino

YDOSVKGHETI SHERSRRITEA GG FAEDT AR T AP ETBCET P B 74

138, DOM1h-574-162 or DOM1h-574-180 or the amino acid sequence of any anti-
TNFR1 dAb disclosed in Table 3.

In one embodiment, the ligand of the invention is a fusion protein comprising a
variant of the invention fused directly or indirectly to one or more polypeptides. For
20  example, the fusion protein can be a “drug fusion” as disclosed in WO2005/118642 (the
disclosure of which is incorporated herein by reference), comprising a variant of the
invention and a polypeptide drug as defined in that PCT application.
As used herein, "drug" refers to any compound (c.g., small organic molecule,
nucleic acid, polypeptide) that can be administered to an individual to produce a
25  beneficial, therapeutic or diagnostic effect through binding to and/or altering the
function of a biological target molecule in the individual. The target molecule can be an
endogenous target molecule encoded by the individual's genome (c.g. an enzyme,
receptor, growth factor, cytokine encoded by the individual's genome) or an exogenous
target molecule encoded by the genome of a pathogen (e. g. an enzyme encoded by the

30  genome of a virus, bacterium, fungus, nematode or other pathogen). Suitable drugs for



>DOMLh- 574- 112 (SEQ I D NO 90)

EVQL L ESGGGL VQPGGSL RL SCAASGETFVKYSMAWRQAPGKGL EVW/SQ SDTADRT
YYTHSVKGRFO26RDNSISINT L YL QUNSL RAEDTAVYYCATYTGRWAPFEYWGQGT PUT/EPR0 1VSS5298
>DOMLh- 574- 113 (SEQ I D NO 91)

EVQL L ESGGGL VQPGGSL RL SCAASGETFVKY SMAWRQARGKGL EWSQ SNTADRR
YYAHSVKGRFTI SRDNSKNTL YLQVNSL RAEDTAVYYCATYTGRWAPFEYWGQGTLVT 15 VSS
>DOMLh- 574- 114 (SEQ ID NO 9 2)

EVQLL ESGGEEL VR T SRR V&EWB% VR AALDNARREnt of the
YYDHSVKGRFTI SRDNSKNTLYLQVNSLRAE VYYCATYT PFEYWSQGTLVT 20 VSS

>DOMLh- 574- 1 iFcit8EQr¢ fisployeddgW02005/118642 and WO2006/059106 (the entire disclosures

EVQLLESGGEL VPGS RLSCAASGETEVKYS PCKGLE SNTADRT ;. :
VYDHSVKCRET! SHRRAFL VL CRNE AR AA CISR P P E L T i s
>DOMLh- 574- 1#fngh SEQobEh N 1isDre expressly written herein, and it is contemplated that such
EVQLLESGGELVOPGGSL RLSCAASGETFVKYS R%%_?\EV\X/S SDTADRR :
VYAUSVKGRETI SRONSRNTL VL ORSLRAEBPAVY YA PHR Yimsorggy, For
>DOMLN- 574- 117anfppEGhd Bubehn B Shcagon-like peptide 1 (GLP-1) or a variant, interferon alpha
EVOLL ESGGGLVOPGGSL RL SCAASGET FVKY SMBWROAPGKGLEWW/SQ SDTADRR

YYDHSVKGRFT| SRDNSKNRNY pIVRISL RARDEAYYMCATYTCRWAPFEYWSQGTLVT 35 VSS

>DOMLh- 574- 118 ( . ) ) . .

Pval L ESomeL Voo SRR b RIGRRERIS AN SoaieRlGs defined and
YYAHSVKGRFT| SREMSHING WO ZINNEAL RAMEDIAMY LMY RO SFEMEBEs[dovjlugdd cvBPrises a
>DOMLh- 574- 119&5 ID NO. 9

7 . . .
EVQLLESGHAL Ve %@&&%é@@%ﬁi@m@@&ﬁd@ IROERFENTIASRY to the variant
YYAHSVKGRFTI %"Q!(V%KW&\%ME BARRTARNGANEGRWGSRENMCEIRTIpFidg. VSS - 40 -
AHes

>DOMLh- 574- 1 EQ ID NO 98

EVQLLESGGGLV n%sm@p&«mm@@mnwwmwa

| SRONSKNTLYLQ\ P - 574 SE
D NO 00) VR TE R G PR B R e R A R AR >0
YYAHSVKGRFT  [f8RENSKNEL YhrQVNSk RAGDIEAMYCAIT CRWSPHEMWBRIETE MTcoh®laiBBtary
>DOMLh- 574- 122 (SEQ | D NO 100 . .
EVQLLEse&lvésé%éwgﬁWM%mw&@@%wﬁ%ﬁﬁnwwm

| SRDNSKNTL YL PR RAGET SMKY EINONEERWAEE EXVEI XaT b Mty BondeS 1o dintétyles (SEQ

ID NO 101) EVQLLESGGGLVQPGGSLRLSCAASGETFVKYSMAWRQAPGKGLEWSQ SNTADRR
YYADAVKGRFT fhamrsiaxaitabie Gvkes magt pyaad¥acgmprapsator indmemretogr 2p byss

>DOMLh- 574- 124, A SRQbLIRAIND 1:Q2)ant directly or throush a suitable linker moicty. When th
EVQ_LESGGG_VQ%Ga&SLngCAAS%ETFVR?(%Nﬁ%’/ APGREE EWSA SNTERRR . YWAHAVKGRET

| SRONSKNTL YL QS RAEDIANRY OAp O TICRWEPEVY WERETHINGR @5 bySIusiDOMDLRIS Thekds ( SEQ
IDNO 1 ESGGA. Vi LRL SCAASGETFVKY SQTANTADRR
WADAVKG%@T I R R RN FARB T TS AT SR e parts

(moicties) of a continuous polypeptide chain. As described herein, the polypeptide

binding moieties and polypeptide drug moieties can be directly bonded to each other
through a peptide bond, or linked through a suitable amino acid, or peptide or
polypeptide linker.

25 A ligand which contains one single variable domain (monomer) variant of the
invention or more than one single variable domain (multimer, fusion protein, conjugate,
and dual specific ligand as defined herein) which specifically binds to serum albumin,
can further comprise one or more entities selected from, but preferably not limited to a
label, a tag, an additional single variable domain, a dAb, an antibody, an antibody

30  fragment, a marker and a drug. One or more of these entities can be located at either the



30 VSS >DOMLh-574-126 (SEQ | D NO. 104)

EVQLL ESGGGL VQPGGSL RL SCAASGETFVKY SMOVWRQAPGKGL EW/SQTANTGDRR  YYAHAVKGRFT

| SRONSKNTW®LOMNSIERAEDTAVYYCAl YTGRWEPFVYWSQGTLVT 35 VSS PDOMIPRe15/H882927 ( SEQ
| D NO 105) EVQLLESGGGLVQPGGSLRLSCAASGETFVKYSMOWRQAPGKGLEVWSQ SNTADRR
YYAHAVKGRFT | SRDNSKNTL YL QVNSLRAEDTAVYYCAI§TGRVWEPFVYWEQGTLVT 40 VSS
>DOMLh- 574- 128 (SEQ I D NO 106)

EVQLLESGGGL VQPGGSL RL SCAASGETFVKY SMOWRQAPGKGL EWSQTANTADRR  YYAHAVKGRFT

| SRDNSKNTL YL Gz RAGRLAVY F M N EGRMERRY YW t4min{®8nd X 00H terminus
>DOMLh-574-129 (SEQ ID NO 107)

EVQLLESGGGL v@@@ggm@@mﬁﬁhﬂmwm@m@n@_ms@ N BRI by ADAMKGRF T

| SRDONSKNTL YLQVNSL RAEDTAVYYCAI YT, PF) LVT. 5 .VSS. >DoMLh- 574- 130, ( SEQ
1D N0 108) EVCT T Vo SRS POy RR R VWS ARTECRR

YYADAVKGRFT hﬁﬁh&ﬁWﬁ%ﬁDW@ﬂiﬁWﬁWa@hy%OH

>DOMLh- 574- 131 ( SE 109 ) ) ) ) )
EVQLLEsecilvtsb@g%EQ @%&vémw@aﬁm@wwlg@ﬁ%a%%vk@w

| SRDNSKNTLYL LRAED; wgg@fg/\p‘ﬂ: 2 ( SE
D NO 110) Q_LESGG%‘?i%%LRLSCAAS%ETFVKYsN%dN/ %&Hg%p%%&%% A%RT( °

YYDHSVKGRFT| SRBNESKieRay NS iRAEDF Ry prEAT Y PeRERRFEAWBEGTIcH i 2igandSs

Pvor L Esomer vorstetel, Nanetib e i ltis sk e baRpiiged ot one o both

YYDHSVKGRFT| SRBMSHMTid i@MMNE RABDEAY ¥ GATYTGRME PRIGAAGRETIME 025 0MBGre
>DOMLh- 574

EVOL LB Vs SRS R A i e e ppApRerinele variable

YYSHSVKGRFTI $RRNG
>DOMLh- 574- 135 ( SEQ %&W%EM%TYJM%BMM Alio¥protcin,

EVQL L ESGGEL VarpastRestdms arcr g by srdapdkear mh/stck bpsprgrum albumin,
YYTHSVKGRFTI Y. TAVIYGATYT GROWPFEYWGQGTLVT 35 VSS
>DOMLh- 574- 1§@ng gE%%’D %E E;%ﬂl@?!é ‘

EVQL L ESGGEL VQPGGSA Rla §ECANGSTERT FVEN BBy RQARGKGLEYWWS @ tSDT ADRIFion protein or
T NS YL NS, RACOT AN TERE BERRTRYT Q. YiShrsng

>DOMLh- 5

EVQ—LESGGG—V B fRde dRIT Y SVERMMR@ARAEE EY ¥R SEITMNORI described above
YYAHSVKGRFTI SRDNSKNTLYL LRAEDTAVYYCATYTGRWAPFEYWSQGTLVT 45 VSS - 42 -

in accordance with the present invention.

The invention provides a composition comprising a variant, fusion protein,

conjugate or ligand of any aspect of the invention and a pharmaceutically acceptable
20  diluent, carrier, excipient or vehicle.

Also encompassed herein is an isolated nucleic acid encoding any of the
variants, fusion proteins, conjugates or ligands described herein, ¢.g., a ligand which
contains one single variable domain (monomer) variant of the invention or more than
one single variable domain (e.g., multimer, fusion protein, conjugate, and dual specific

25  ligand as defined herein) variant which specifically binds to serum albumin, or which
specifically binds both human serum albumin and at least one non-human serum
albumin, or functionally active fragments thereof. Also encompassed herein is a vector
and/or an expression vector, a host cell comprising the vector, e.g., a plant or animal
cell and/or cell line transformed with a vector, a method of expressing and/or

30  producing one or more variants, fusion proteins or ligands which contains one single



>DOMLh-574-139 (SEQ I D NO 116)

EVQLL ESGGGL VQPGGSL RL SCAASGFTEL KYSMAVWRQAPGKGLEWSQ SDTADRT YYAHSVKGRFT |
SRDNSKNTLWOQWNBURAEDTAVYYCAI YTGRWAPFEYWGQGTLVT 5 VSS >DPRILIEP314/038208 ( SEQ | D
NO 117) EVQLLESGGGE.VQPGGSLRLSCAASGFI FFKYSMGW/RQAPGKGL EW/SQTADTGDRR
YYDDSVKGRFT | SRDNSKNTLYLQVNSLRAEDTAVYYCAZYTGRWEPFVYWGQGTLVT 10 VSS

>DOMLh- 574- 141 (SEQ I D NO 118)

EVQLLESGGGL VQPGGSL RLSCAASGHI FFKYSI\/G/\X/RQAPG(G_ EW/SQ SDTADRR 15 YYDDSVKGRFT |
SRDNSKNTL YL QWIS RAEL. Nk&(ﬁ REY YWEHEL Whe ViR 1&3&@3\/@&0&% vafat{ SEQ I'D
NO. 119) EVQLLESGGEVQP CAASGFl FFKYSMGW/RQAI PCKi Q SDTGDRR
YYDHSVKGRFT [e. gRDN@NNTLN&@/NSL@A@DTJAW@AﬂW@p@ﬁwmwmﬁne@eﬁm)

Pvar L Escies veDigaPr RN Bt B el o A BRSO SR EBR S P Vb AVKGRET |

SRDNSKNTL YL QvShRAREIIANY HOAME T ERMEREMNMERETHAAD s B 1S 0 0 Mikonb b4 mbéed ( SEQ | D

30 YO0V GRET SRS NP AP EA Y CFIEPRV DL IOV

>DOMLh- 574- 148 o (S ﬁeﬂ 4 whéd) contains one single variable domain g onomer) Or more
EVQLLESGGE VQPGGSL SGFl FFKYSMGW/RQA a(GL EWSQTADT YYDHSVKGRFT |

SRDNSKNTLYL pmangiA\yw@@ &qm;mm\ﬂmm@mwowsro@mmma@mdﬁw (SEQ | D

WWDDAVKGRFT TSN BRI VL CRNS AL O PoEAT P LA P

>DOMLh- 574- 143dst cSEQultu: Weliuh? A1so encdhpassed are methods of contacting a ligand

EVQLLES V %ST%AAS TFVKYSMRYWRQAPGKGL "\é SDTA YYAHSVKGRFT |
SRDNSKNT W&gﬁw\% DAL (SEQ ID
NG 125) EVQsérﬁ%%rﬂ( BSMMBIE] Y, MM%MWQ@T

YYAHSVKGRFT | SRDNSKNTL YLQVNSLRAEDTA | YTGRW/PFAYWGEQGTLVT VSS |
10>DOMLh- 574ta12s ingdy pplagmally agjve molecules, and include animal proteins, cytokines as

SRONSKNTLYL GONGL RAR BT AN VA R M) LV VoS RO A £74-150. (SEQ 1 D
NO  127) EVQuiiEBGREYQREGELRYSCAMSEETFRMICYSMSAY ROARCH GLEWSQISDTADRT

I[Y)'S‘SEXKS T 1 g]:fhv(%gﬁ LYL %;ﬁA EE))Z-I\}S\ an gf\éxqw EQW V][_erlng%gands

EVQLLESGGGEL V@%@%&dm%'r&) MY SMVMRAAR A EL IR SRR o DA ISERFT |
SRDNSKNTLYLQWNSLRAEDTAVYYCAI YTGRWAPFEYWGQGTLVT VSS 25>DOMLh- 574- 152 ( SEQ ID
NO 129) immunoglobulin) directed to serum albumin and/or non-human serum albumin(s), and

one or more domains directed to one or more targets other than serum albumin, will
increase the half life, including the T beta and/or terminal half life, of the anti-target
20 ligand. Nucleic acid molecules encoding the variants, fusion proteins or single domain
containing ligands or fragments thereof, including functional fragments thereof, are
contemplated herein. Vectors encoding the nucleic acid molecules, including but
preferably not limited to expression vectors, are contemplated herein, as are host cells
from a cell line or organism containing one or more of these expression vectors. Also
25  contemplated are methods of producing any variant, fusion protein or ligand, including,
but preferably not limited to any of the aforementioned nucleic acids, vectors and host
cells.
An aspect of the invention provides a nucleic acid comprising a nucleotide
sequence encoding a variant according to the invention or a multispecific ligand of the

30  invention or fusion protein of the invention.



EVQLL ESGGGL VQPGGSL RL SCAASGETFVKYSMOW/RQAPGKGLEVWSQ SDTADRT YYAHSVKGRFT |
SRDNSKNTL YLQVNSLRAEDTAVYYCAI YTGRWAPFQYWGQGTLVT VSS 30 >DOMLh- 574- 153 ( SEQ
I D NO 1369 2BEMOukBESCCGL VQPGGSL RL SCAASGETFVKY SMAVWRQAPGK EL ENPSQI SESBADRT
YYAHSVKGRFT | SRDNSKNTLYLQVNSLRAEDTAVYYCAI YTGRW/PFQYWEQGTLVT VSS
35>DOMLh- 574- 154 (SEQ | D NO. 131) 228 -

EVQLLESGGGL VQPGGSL RL SCAASGETFVKY SMAWRQAPGKGLEWSQ SDTGDRR YYDHSVKGRFT |
SRDNSKNTL YLQVNSLRAEDTAVYYCAI YTGRWAPFEYWGQGTLVT VSS 40 >DOMLh- 574- 155 ( SEQ

I'D NO 132) EVQLLEpGaeVRES Bl R MR ELAY MM RN A BNV R SHEADRT
YYAHSVKGRFT | SRONSKNTLYLQVNSLRAEDTAVYYCAI YTGRW/PFE LVT VSS - 44 -

EVQLLESGGGL VERGASICRIE SEXRGTEH! FFRYSVSMARAAPER @ EMTSOL SOTRONT7h-11-57,
YYAHSVKGRFTI K T \/
S300MLN- 574 DoN [SLO0 DRG] 184 DON T 16 DOV 1R BRR7TP.79 and

EVQL L ESGGGEL VOOHESL- RL-8CAAD il Edt Y SArdhRAR G EA/B7SROABR 0, 95, 96, 97, 98
YYDHSVKGRETI S ;K Ler QVNScli RAED'QAVYYCATYTG?V\RPFEYV\[II;TLVT VSS 10
>DOMLh- 572- 1887 "agssnfigs! (gyaiq sbgeted sequence.

EVQLLESGOGL VCPOShRLSCANSRL Y SHRRARGK WSO STTORTC i acid of the
YYDHSVKGRFTI SRDNSKNTLYLQVNSLRAEDTAVYYCATYTGRWRPF LVT VSS
>DOMLh- 574- 18ycitSEQ ArpsReyt of g@)invention provides an isolated host cell comprising the
EVQLLESGGE V! LRLSCAASGFI FFKYSMGWRQAPGKGLEWSQ SDTADRT
YYDHSVKGRFTI KNTLYLQVNSLRAEDTAVYYCATYTGRVWEPFVYWEQGTLVT VSS
>DOMLh- 574- 160 ( SE€Fetddc®NROmddd7) WO2008/096158 for details of library vector systems,

EVQLLES \ LRLS SG-TELKYS PGKGL SDT£
YYDHSVKGRETI éWL’\%@SWéE‘ﬁk’Eﬁ? WW%M%@ structure

>DOMLh- 574- 164 fabPiiecifle INGhdsl &BXfolds for use in constructing dual specific ligands, uses of
EVQLLESGGE. VQPGGSL RLSCAASGHTEL KY SMOWROQAPCGKGL EV\X/% SDTADRT )
YYSHSVKGRFTI o7 b0y [V NISTSER : hncggddgands, and

>DOMLh-574- 1 . . .

Pvar L Esoo Vet BT RS A e R R e B A These
YYSHSVKGRFT| SIRENSKSTAY LMISERARRTAN ¥Y CATTCGRVWRF I ABEHE/for VSSwith the
>DOMLh- 574- 163 EO I D NO 40 ) ) ) ) ) )
EVQLLES v@éﬁt@f@%@%ﬁ%{%mw&&wwAwgm nucleic
YYTHSVKGRFTI SRENSKNT s YAdWNRH BARRIAORY GATHY TRWWHINAMERIGTL VT VSS

>DOMLh- 574- 164 (SEQ ID NO 141) = _ _ _

EVQL L ESGGGL VQPGGSHal s tcameserEn kst srspitrd ayith g e ispiPRiv 7h-11 variants,
YYTHSVKGRFTI . 1N - - 45 -
airsi 1§5 gg%a%&%&lﬁlﬂ%ﬁ%z VY A ST IRVRRE WA Intilunb2R butin
EVQLL ESGGGL VERGESh RUSCANBER | IRFICYSMayWRONPALSL EVWSQ SDTADRT YYAHSVKGRFT |
SRDNSKI\FI‘E LOWSLRAEDTAVYYCAI YTGRWAPFEYWSQGTLVT VS S >DOMLh-574- 166 (SEQ I D
NO 143) QLLESGEE.VQPGGSLRLSCAASG-TELKY SMOWRQAPGKGELEWSQ SDTADRT
YYAHSVKGRFT SEWMLYLQ\/I\ISLRAEDTAVYYCAI YTGRWAPFEYWEQGTLVT VS S
>DOMLh- 574- 167 (SEQ I D NO 144)
EVQLLESGGE.VQPGGSLRLSCAASGFTELKYSMGWRQAPGKGLEWSQ SDTGDRR YYDHSVKGRFT |
SRDNSKNTL YL Qe RARDTAY Wb SR NAR D ONIEN WarYant 9abs >DOMLh-574- 169 ( SEQ
I D NO 145) —mmv&mmvmpmaww

| ADTADRT YYAHSVKGRFT | SRDNSKNTLYLQWNSLRAEDTAVYYCAI YTGRWPFEYWGEQGTLVT 20
VSS >DOMER- 5%4mE70 1(SEQ4H) NG nd 46))

EVQL L ESCCEL VPS5 Rls SCARSETIRK Ir KV SMSAYRQAR G EMWS(A SRT ADRIsROVABYKGRFT |
SRDNSKNTL YL Q¥RSERARERTAMYYGAISY.d CRYW R Y WX EFHOV T F2Sc MSB TKR

DOM7h-11-15 (SEQ ID NO: 2)
30 DIOMTQSPSSLSASVGDRVTITCRASRPIGTMLSWYQOKPGKAPKLLILAFSRLOSGVP
SRESGSGSGTDFTLTISSLOQPEDFATYYCAQAGTHPTTEFGQGTKVEIKR

DOM7h-11-18 (SEQ ID NO: 3)
DIOMTQSPSSLSASVGDRVTITCRASRPIGTMLSWYQOKPGKAPKLLIWEFGSRLOSGVP



>DOMLh-574-171 (SEQ I D NO 147) EVQLLE SGGGELVQPGGSLRLSCAASGFT
FVKYSMOWRQAPGKGLEW/SQ | ADTADRT YYDHSVKGRFT

SRDNSKNTLWOQWNAURAEDTAVYYCAI YTGRWPFEYWGQGTLVT 30 VSS >PONEP2GT45292 ( SEQ
I D NO 148) EVQLLE SGEA.VQPGGSLRLSCAASGFT FVKYSMGOWRQAPGKGLEWSQ

| ADTADRT YYDHAVKGRFT | SRDNSKNTLYLQWNSLRABDTAVYYCAI YTGRWPFEYWSQGTLVT 35
VSS >DOMLh-574-173 (SEQ I D NGO 149) EVQLLE SGGEEVQPGGSLRLSCAASGFT
FVKYSMOWRQAPGKGLEW/SQ | ADTADRR YYAHSVKGRFT |

SRDNSKNTL YL QYNSLRARBTAMYGAISY S SRR EYMEQETNT r 40 NSS TRBOMLK- 574- 174 ( SEQ

| D NO 150) EVQLLESGGELVQPGGSLRLSCAASCETFVKYSMOWRQAPCKGLEW/SQ SDTADRR
YYAHAVKGRFT boSRDNSKNG L Y HKINSLRAEDHAVYYCAI YTCRWAPFEYWGQGTLVT 45 VSS - 46 -
>DOMLh- 574- 1 P50 SEQskDs NIGDRST) TCRASRPIGTMLSWYQQKPGKAPKLLILFGSRLQSGVP

EVQLL ESGEA. VOREXESI ARIGSCAMSGES FE YK SMBHW REZREKBITEWYSIRADTADRR  YYAHAVKGRFT

| SRDNSKNTLYLQVNSLRAEDTAVYYCAI YTGRWAPFEYWSQGTLVT 5 VSS >DOMLh- 574- 176 ( SEQ
I D NO 152) BMI-ESGCEGMIPGEBSHRL SCAASGETFVKYSMOW/RQAPGKALEW/SQ SDTADRR 10
YYDHAVKGRFT P SRIDNSKINTLYAQINSY RAEDTARYYCAT DETEROAPHEAARGOGTYNAR ZSSV P

>DOMLh- 574- 1 3RF$SEOCIPF NCF I SBS@PEDFATYYCAQAGTHPTTFGQGTKVEIKR

EVQLLESGBEL VQPGGSL RL SCAASGETFVKYSMAWRQAPGKGLEVWSQTADTADRR 15 YYDHAVKGRFT

| SRDNSKNTLYL ) ‘ VT >DOMLh- 574- 178 (SEQ I D

nt dAb

NO 154) EV "r R : v vErRGAF GG EVWWSQTADTADRR 20
YYDHSVKGRFT | SRDNSKNTLYLQWNSLRAEDTAVYYCAI YTGRWAPFEYWEQGTLVT VSS
>DOMLh- 574- 179M(BEQL + D2 N@rolb5No: 6)
EVQL L ESGGEL VEREBE B SEAAS Ht HdS MM RQARGKGE WY SO: ST ADRET 25c XYDRAVKGRFT
| TRONSKNTE. YL QINSh RAERTAMYY AL Y TERMERIMANGREELY T TVEE 2BOMET DA -dBR:EBEQ | D
NO  156) EVQakEERGHEh YRGS REGGAASEH- KM ROARGKGE E¥W SR SETALRTICB0
YYAHAVKGRFT I SREONSKINT & Y QUNSL RAER RAVYGA K ERWREEYWERXA LY c VS caT T
2585%25574'@T@%E@b%@h“@%A%@ia%iglTCTGCAAﬁgT GAAGA§§F§G CTACGTAC%@ICT%%GRFT
I SRONSKNT Eg@g{%ﬁﬁ@?@mﬁwmﬁgm e 25 7448 5eq 1
NO 158) QCLES VQPGGSLRLSCAASGFI FFKYSMGOWRQAPGKGLEWSQ SDTGDRR 40
YYDHSVKGRFT bgﬁ?ﬁ§§¥IE%ﬁ§%§S¥RAEDEAVYYCA|YTGRMAPFEYVEKEHLVT VSS Tabl e 4:

T

Nucl eot i de sequences 0 =T

1)
éAé#%uTégXF%CTCC CTGTCTGCAT CTGTAGGAGA CCG
TGTCACC ATCACTTGCC GGGCAAGTCG TCCGATTGGG ACGATGTTAA GTTGGT
25 ACCA GCAGAAACCA GGGAAAGCCC CTAAGCTCCT GATCCTTGCT TTTTCCCGT
T TGCAAAGTGG GGTCCCATCA CGTTTCAGTG GCAGTGGATC TGGGACAGAT T
TCACTCTCA CCATCAGCAG TCTGCAACCT GAAGATTTTG CTACGTACTA CTGC
GCGCAG GCTGGGACGC ATCCTACGAC GTTCGGCCAA GGGACCAAGG TGGAAAT
CAA ACGG
30
DOM7h-11-18 (SEQ ID NO: 8)
GACATCCAGA TGACCCAGTC TCCATCCTCC CTGTCTGCAT CTGTAGGAGA CCG
TGTCACC ATCACTTGCC GGGCAAGTCG TCCGATTGGG ACGATGTTAA GTTGGT
ACCA GCAGAAACCA GGGAAAGCCC CAAAGCTCCT GATCTGGTTT GGTTCCCGG
35 T TGCAAAGTGG GGTCCCATCA CGTTTCAGTG GCAGTGGATC TGGGACAGAT T
TCACTCTCA CCATCAGCAG TCTGCAACCT GAAGATTTTG CTACGTACCA CTGT
GCGCAG GCGGGGACGC ATCCTACGAC GTTCGGCCAA GGGACCAAGG TGGAAAT
CAA ACGG

40 DOM7h-11-19 (SEQ ID NO: 9)
GACATCCAGA TGACCCAGTC TCCATCCTCC CTGTCTGCAT CTGTAGGAGA CCG
TGTCACC ATCACTTGCC GGGCAAGTCG TCCGATTGGG ACGATGTTAA GTTGGT
ACCA GCAGAAACCA GGGAAAGCCC CTAAGCTCCT GATCTTGTTT GGTTCCCGG
T TGCAAAGTGG GGTCCCATCA CGTTTCAGTG GCAGTGGATC TGGGACGGAT T
45 TCACTCTCA CCATCAGCAG TCTGCAACCT GAAGATTTTG CTACGTACTA CTGT



_ 47 - >DOMLh-509 (SEQ ID NO 159)

GAGGTGCAGCTGT TGGAGT CT GEGEGEGAGECT TGGTACAGCCTGEEEEGT CCCTECGTC
TCTCCTGTEAGROMECEREAT TCACCTTTAGT CAGTATAGGATGCAT TGGEGT CCGBCAVEP2011/058298
GGCTCCAGGGAAGAGT CTAGAGTGGGTCTCAAGTATTGATACTAGGEGGT TCGTCTACA 5
TACTACGCAGACCCCGT GAAGGECCGGT TCACCATCTCCCEPGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCT GCGT GCCGAGGACACCGECGGTATATTACTGIGC
GAAAGCTGTGACGATGITTTCTCCTTTTTTTGACTACT GGGGTCAGGGAACCCTGGTC ACCGTCTCGAGC 10
>DOMLh- 510 (8EQC-hP NOrcd®fdcec ATCCCACGAC GTTCGGCCAA GGGACCAAGG TGGAAAT
GAGGT GCAGCT GF  SGAGT €T GEGEGAGECT TGAGT ACAGCCT GEEGEGT CCCTGCGTC
TCTCCTGFGCAGCCFCCCISATTCACCFTTGCTGATTATCIISATGCGFTCII;TCCGCCA

GGCT CCAGGGAA A 3 TTACGCGGACT GGT CGT GT TACA
'!é..cTCTéTAT G :"g A:A}e “*‘. “ A drAccaca cca
ﬁﬁ"*"fﬂf -r CACGTTAA GTTGGT
GAAATGGOGGAAT CGECA u, G AL
ACCCTGGTCACCE ’ be “‘"“ ? AATTCCCGT
GAGGTGCAGCTGT TCEAGH eeeeeA X eares t.'i:eei’:'" u” GGACAGAT T
TCTCCTGT@&%% Wﬁ? FROGGT OCEELAS TACTA CTGT
GGCTCCA %ﬁA@WW@&TﬁW@@M‘C@Q@Q@@GG TGGAAAT

TACTACGCAGACTEEGHEAAGEECCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC 25
GAAAGATCGTACGGAGCGT TCGCCGGTTTTTGACTACT GEGGT CAGGGAACCCTGGTC ACCGTCTCGAGC
>DOMLh- 549 ( ZBble|3D Adino ¥g#] Sequences of anti-TNFR1 dAbs
GAGGTGCAGCTGTTGGAGT CTGGGGEGAGGCT TGGT GCAGCCT GEGGEGEGTCCCTGCGTC 30
TCTCCTGTGCAGS0TBCHSAT T CSEQTIDTKED TGYT TAT GAGAT GCAT TGGGT CCGCCA

GGCT CCAGRRAAGEST CT ACACT GRS CICAT A IAGFGAGAGHGERACCARSAOAV SSTDTRGSST
TACTACGCCAGACT CEGH GRAARBECE RN TIAGCA] T TERANGARACAF FDYWGQGTLV
CGCTGTATCT GCANATGAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC
GAAACGTCGTTTTTCTGCTTCTACGTTTGACTACT GGGGTCAGGGAACCCTGGTCACC 35 GTCTCGAGC

>DOMLh- 574 ( SEQuh BD-NQ) &Ed) 1D NO 12)
GAGGT GCAGR T GETGARE 64, XA GAGEG HAFAXFR A Py SSTTRTGRYT

TCTCCTGT GCAG@?%&%@H ﬁ@ﬁf %EE%B% Q&?@@@ﬁyﬂ&wwwe@e
GGCTCCAGGGAAGEGEGEAGAGTGEGT CTCACAGAT TTCGAATACGGGT GGTCATACA

TACTACGCAGACT CCGT GAAGGEECCGGT TCACCAT CTCCCGCGACAAT TCCAAGAACA

CCCTGTATCT AA CEAGGACACCGCGGTATATTACTGIGC

GAAATATA CeoA CECAGIAROLT GG A, STETORARE - 48 -
GAGGTCCAGETf * AR RS B BB PGS TLY
TCTCCTGIGCAI TTCACCTTTGI TAAGTAT TCGAT GGGEGT GGGT CCGCCA

GGCTCCAGGGAAGGGT CTAGAGT GGGT CTCACAGATTTCGAATACGGGTGGTCATACA 5
TAUAC&A@C?@@%*@A@%@@PT&C&%UCCC@CGACAATTCCAAGAACA
CGCTGTATES 2" TONE A ”e NYRPFREFEFEE/SSISESGTTT
GAAATATACGGGTEEP F CEACEEIRAT? KGR
>DOMLh- 574-2VESEQ ID NO. 1 6 5)
GAGGTGCAGCTGT TGGAGT CT GGGGGAGECT TGGT ACAGCCT GGGGGGTCCCTGOGTC
TGCCTGT@AGEW@@GG‘&TTG&EQIWTWTA%TATTCGATCII;GTCI;GTCC@CA

T CIIG SECGAKEACGBERGEF CATAIDAY SQTSNTGGHT
TAdAmmwmmgmmmmmwmm DBHGQGTLVT
CGCTGTATCT GCABAT GAACAGCCT GOGT GCCGAGGACACCGCGGTATATTACTGTGC
GAAATATACGGGT CGT TGGGAGCCT TTTGACTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 4 >08RK-FD7NOL (5EGED RO: 16)
GAGGT CCAGE T GE TGEAGE €4 A S KR TS KA AT RIS AK KR OBt XA B/ s T SNTGGHT

TCTCCTGT GCAGA 6AAR RSN JKATI YN OMVE TG Bt ekt GE PPy DYweoG TL VT
GGCT CCAGGGAAGIGT CTAGAGT GBGT CTCACAGAT T TCGAATACGGGT GGTCATACA

TACTACGCAGACT CCGT GAAGGGCCGGT TCACCAT CT CCOGCGACAAT TCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCOGAGGACACCGCGGTATATTACTGTGC 25
GAAATATACGGGT CGTTGGGAGCCTTTTGAGTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 180 (SEQ ID NO 1 67)

GAGGTGCAGCT GT TGGAGT CTGGGGGAGGCT TGGTACAGCCT GBGGGGTCCCTGCGTC 30
TCTCCTGTGCAGCCT CCGGATTCACCT TTGT TAAGT AT TCGAT GGGGT GGGT COGCCA
GGCTCCAGGGAAGRGT CTAGAGT GGGT CTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGCACACGCGGT GAAGGGCCGGT TCACCAT CTCCCGCGACAAT TCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCT GAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGT TGGGTGCCTTTTGAGTACT GGGGT CAGGGAACCCTGGTCACC 35 GTCTCGAGC
>DOMLh-574-7 (SEQ ID NO 1 68)

GAGGT GCAGCTGT TGGAGT CTGGEGGGAGECT TGGTACAGCCTGBGEGGTCCCTGOGTC 40

——— e —— p— . N PPN SNTT PNLNLNL"N N T SN N SN NP e pyn—— N PN [\ e g g [\ g g g~ pr——— g~ p—, p———




>DOMLh- 574-8 (SEQ I D NO 169)

GAGGTGCAGCT GT TGGAGT CT GGGGGAGGCT TGGTACAGCCT GGRGEGGT CCCTGCGTC
TCTCCTGTGEZAGEATIECEEATTCACCT TTGT TAAGT AT TCGAT GGGAT GGGT COGECAER2011/058298
GGCTCCAGGGAAAGGT CCAGAGT GGGT CTCACAGAT TTCGAATACGGGT GGTCATACA
TACTACGCAGACT CCGT GAAGGGCCGGT TCACCAT CTCCCRIGACAATTCCAAGAACA

CGCTGTATCT GCAAAT GAACAGCCT GCGT GCCGAGGACACCGOGGTATATTACTGTGC
GATATATACGGGT CGTTGGGAGCCTTTTGACTACT GGGGT CAGGGAACCCTGGTCACA GTCTCGAGC 10

>DOMLh- 574- 968EL LD N (bE NO 17)

GAGGTGCAGCT%;%%@&E 1k M%@WM@SQISNTGGHT
TCTCCTGTGCA AL - NIERITAAGINET Gt Fe el A DY IGOETLVT
GCCTCCAGCGEAA CTAGAGT GGGICTCACAGATTTCGAATACGGGT GGICATACA 15
TACTACGCA$A GAAGGGCCGGT TCACCATATCCCGCGACAATTCCAAGAACA

CGCTGTATA - GAGGACACCGCGGTATATTACTGIGC

GATATATA €ee 20
A N e ARSI G AR A

GAGGTGCAGCT ( %W%%@DYWG@GTWT
TCTCCTGT G‘Eé%CCGGATTCACCTTTGGTAAGTATTCGATGGGGTGGGTCCGCCA
GGATCTAGAGT GGGTCTCACAGAT TTCGAATACGGGTGGTCATACA
TAUACGCAGAC?@@&#@A@W‘&M@TCCCGCGACAATTCCAAGAACA 25
CGCTGTATCT GCARERTEAACACECH T e A, 5 NVR@?SB@F@?@@/SQISNTGGHT
GATATATACGGGT CaP AT A SRCTACGT R NEAA
>DOMLh- 574- 1¥SBSEQ ID NO. 1 72) 30
GAGGT GCAGET GT TGGAGT CAGGGGGAGGECT TGGTACAGCCT GGGGGEGTCCCTGCGTC
TCTCCTGT GCAGEOTBTEEATT CACSENTIGTNOABDAT TCGAT GGGGT GGGTCCGCCA
mmmmmamm@mmmgmm%mmmmzSNTGGHT
T ACT ACGCAGACT €86T GAASEECOGRT T ANCAT ST COCEEGACAX T TECAAGANCAF DYWGQOGTLVT
CGCTGTATCTGOQ(AATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC 35
GAAATATAGEGGT CGTTGGGAGCCTTTTGACCACT GGGGTCAGGGGACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 12p68ERQ-bD1 N (BEG3D NO: 21)
GAGGT GCACCT G ¥/5AGE 68 SR EAC S LT TS KA A AGCCKISHAK KR OO T O o7 491 sNTGGHT

TCTCCTGT GCAGA BAAR AR N JKATI VIO MVE THEGA B Y et S Ay DYweoG TLV T
GGCT CCAGGGAAGIGT CTAGAGT GGGT CTCACAGAT T TCGAATACGGGT GATCATACA

TACTACGCALACT CCGT GAAGGEGECCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA

CGCTGTATCT TGAACAGC CACCGOGGTATATTACTGTGC
(SE.S\A:AT/:C[I;QNM_ O RO A 431 [T -
GAGGTGCAGCT g;‘f * COCT AEEEET CECT B PRITCQCTLYT
TCTCCTGT COGGATTCACCTTTGTTAAGTATTCGATGGGGT GAGTCOGCCA 5

GGCTCCA GGGTCTAGAGTGGGTCTCACAGATTTCGAATACGCIBTGATCGTACA
TACTACGCAGACT B BAAGEEEEAS ERCRCH ATENCCOGCGACAAT TCCAAGAA
mamamﬁ%éﬁﬁ@ﬁ@é@%ﬁﬁﬁww&%ﬁ@%@%m 1SNTGDHT
GAAATATACGGGT &P P ESGAEET TG XECETSEFTEREY BtSeGAat 10
>DOMLh- 574- 1¥SESEQ ID NO. 1 7 5)
GAGGT GCATT GT TGGAGT CTGGGGGAGGECT TGGTACAGCCT GGGRGGEGTCCCTGCGTC
TGCCTGTGCAG@@¢@®@@T¢GAEGSEQGWMG?@TTCGATGGGGTGGGTCCGCCA

(TG GAKTACGEBRGATGCETREAY 361 SNTGDRT
TACTACGCAGACTTECTH (3 «il BCGAGNATTCRARGAMCRF DYWGQGTLVT
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATAGBGGT CGTTGGGAGCCT TTTGACTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC 20
>DOMLh- 574- 15p08ERQ-5D4 NO (BEQOID NO: 25)
GAGGT GCAGCT GET6AEE €3 XX T TSI CAGET RS FK IR CLEE G B/ SQ T SNTGDRT
TCTCCT GT GCAGEEA 66EAR FCAGTN FKNTTAAGIAE T CA Hea T Gt CEREAF DYWGOGTLVT
GGCTCCAGGGAAGEGT CTAGAGT GEGTCTCACAGAT TTCGAATACGGGT GATCATACA
TACTACGCAGACT CCGT GAAGGGCCGGT TCACCAT CTCCCGOGACAATTCCAAGAACA 25
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGT TGGGAGCCT TTTGACT ACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574-16 (SEQ ID NO 1 77) 30
GAGGT GCAGCTGTTGGAGT CTGGGGGAGGECT TGGTACAGCCT GGGGGEGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCT TTGTTAAGTATTCGAT GGGAT GGGT CCGCCA
GGCTCCAGGGAAAGGT CCAGAGT GGBGTCTCACAGAT TTCGAATACGGGTGATCGTACA
TACTACGCAGACT CCGT GAAGGGCCGGT TCACCAT CTCCCGCGACAAT TCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC 35
GATATATACGGGTCGTTGEGAGCCT TTTGACTACT GGGGT CAGGGAACCCTGGTCACA GTCTCGAGC
>DOMLh- 574-17 (SEQ ID NO 1 78)
GAGGT GCAGCTGT TGGAGT CTGEGGEGAGGCT TGGTACAGOCT GBEGGEGTCCCTGOGTC 40
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>DOMLh- 574-18 (SEQ ID NO 1 79)

GAGGTGCAGCT GT TGGAGT CT GGGGGAGGCT TGGTACAGCCT GGEGEGGT CCCTGCGTC
TCTCCTGTGEAGEATIECEEATTCACCT TTGGTAAGT AT TCGAT GGGGT GGGT COGECA/ER2011/058298
GGCTCCAGGGAAGGATCTAGAGT GGGT CTCACAGATTTCGAATACGGGT GATCGTACA
TACTACGCAGACT CCGT GAAGGGCCGGT TCACCAT CTCCCRAGACAAT TCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGT CGTTGGGAGCCTTTTGACTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC 10

>DOMLh- 574- 19p6REQ- by NG &3 NO 26
GAGGTGCAGCT%;%%@&E mm@%%ﬁﬁ/sglsm@m
TCTCCTGTGCA SSAAL ﬁéﬁ% %EE%B% CEAe DYIGoGTL YT
GGCCTCCAGGGAA T CTAGAGT GGGT CTCACAGATTTCGAATACGGGTGATCATACA 15
TACTACGCﬁA GAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

GATATATA S .; T CAGRACCETGRICACT, GTETORARE, 20

GATATATA
%&i&rz b e CE, N ﬁlé’éﬁ&@&éﬁ%@é@é’fé&ﬁ%@@-@DYWGQGTLVT
TCTCCTGT GET CCGGATTCACCTTTGT TAAGTATTCGAT GGGGT GGGTCCGCCA
GGGTCTAGAGT GGGTCTCACAGAT TTCGAATACGGGT GATCGTACA
TACTACGCAGAC?@@E@#@A@WT@CCCGCGACAATTCCAAGAACA 25
CGCTGTATCT GCARERTEAACACECH T e A, 5 NVR@?EB@F@?@@/SQISNTGDHT
GATATATACGGGT CaP AR A S AGT R NEAA
>DOMLh- 574- 28SESEQ | D NO. 18 2) 30
GAGGT GCAGETGT TGGAGT CT GGGGGAGGECT TGGTACAGCCT GGGGGEGTCCCTGCGTC
TCTCCTGT GCAGSCTECHEATT CACTFENG DTNAGTAT TCGAT GGGGT GGGT CCGCCA
GGCT CCAGGGAAGEST CT AGACT GBI S ICACABABTIOGAX T ACGBERGAP CRIADAY SO SNTGDRT
TACTACGCAGACT CE6T GAASEECOGRTIGACCAT ST CCCEEGAGAATTECAAGANCAF DYWGOGTLVT
CGCTGTATCTGCABAT GAACAGCCT GCGT GCTGAGGACACCGCGGTATATTACTGTGC 35
GATATATAGEGGT CGT TGGGAGCCT TTTGAGTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 2Z2pOBERQ-b D1 N  E8Q3Db NO: 30)
GAGGT GCACCT G ¥/5AGE 68 SR EAC S LT TS KA A AGCC KIS AK KR OO T O o7 491 sSNTGDHT

TCTCCTGT GCAGA BAAR AR N JKATI VIO MVE THEGA B X T et S Ay DYweoG TLV T
GGCT CCAGGGAAGIST CTAGAGT GBGT CTCACAGAT T TCGAATACGGGT GATCGTACA

TACTACGCGACT CCGT GAAGGGECCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA

CGCTGTATCT TGAACAGC CACCGCGGTATATTACTGTGC
(SE.S\T,_AT,:C[I;QNM_ i S X GREEGEEEAR 451 SIFIGARCEC -
GAGGTGCAGCT ( CEET ST AT et VI MERETLVYT
TCTCCTGT CCGGATTCACCTTTGTTAAGTATTCGATGGGGTGRGTCOGCCA 5

GGCTCCA GGGTCTAGAGT CTCACAGATTTCGAATACGGGTGATCGTACA

TACTACGCAGACT ECtSF &AA RORATEPCOCGCGACAATTCCAAGAA

mammm%@%éﬁﬁ@ﬁ@é@%@ﬁww&%ﬁ@%@%m 1SNTGDRT
GATATATACT GEEEEP PSS EEET TG XECETEETERET BtgeGAat 10
>DOMLh- 574- 2¥SESEQ I D NO 18 5)

GAGGTGCASETGT TGGAGT CT GGGGGAGGCT TGGTACAGCCT GGGGEGEGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGT AT TCGATGGGGT GGGTCCGCCA
G&TC@G@GAA@M@WA@A@ZME@W@A@TCGAATAC@GGTGATCGTACA 15
TACTACGCAGACECOGT GABGERCIRETIIC CEGACAATROCARARBDIAY SQT SNTGDRT
CGCTGTATCTGCABATGH ACATILTY NCAG BVAYARTACETECFEYWGQGTLYVT
GATATATA@IBGGV@GTTGGAGGCCTTTTGAGTACTGCISGTCACISGAACCCTGGTCACC GTCTCGAGC 20
>DOMLh- 574-30 (SEQ I D NO 18 6)

GAGGT GCACCT G boaAsT €T X XGABEG BIeT AAGCCT GEEGEEGT CCCTGCGTC

TCTCCT GT GCAGEGH CCEEAT d AT J I RTTABGIAR FTCEA T MK &0 SR/ SO T SNTGDRT

CCCTCCAGGGAAG s STAGRIET SATITIGCANGAGHNEGEAA PAGIGE GAT CERAMAF £ Y GG TLV T
TACTACGCASACTSEGT GAAGGGCCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA 25

CGCTGTATCTGCAAAT GAACAGCCT GOGT GCCGAGGACACCGOGGCATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCT TTTGACTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574-31 (SEQ ID NO 18 7) 30

GAGGT GCAGCTGT TGGAGT CT GGGGEGAGGCT TGGT ACAGCCT GBEGGGT CCCTGOGTC
TCTCCTGTGCAGCCTCOGGAT TCACCT TTGT TAAGT AT TCGAT GGGGT GGGT CCGCCA

GGCT CCAGGGAAGGGT CTAGAGT GGGTCTCACAGAT TTCGAATACT GCTGATCGTACA
TACTACGCACACT COGT GAAGGGCCGGT TCACCAT CTCCCGOGACAAT TCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GOGT GCCGAGGACACCGCGGTATATTACTGTGC 35
GATATATACGGGTCGTTGGGAGCCT TTTAACTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 32 (SEQ I D NO 188)

GAGGT GCAGCT GT TGGAGT CTGGGEGGAGGCT TGGTACAGCCT GGEGGGT CCCTGCGTC 40
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>DOMLh- 574-33 (SEQ I D NO 189)

GAGGTGCAGCTGI TGGAGT CT GGGEEGAGGECT TGGTACAGCCT GGEGEGEGTCCCTGCGTC
TCTCCTGTUAGRAT@CEEAT TCACCT TTGT TAAGT AT TCGAT GGGGT GGGT CCGBCAVER2011/058298
GGCTCCAGGGAAGGEGT CTAGAGT GGGT CTCACAGAT TTCGAATACGGGT GATCGTACA
TACTACGCAGACT CCGT GAAGGGCCGGT TCACCAT CTCCCGERGACAAT TCCAAGAACT
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGT CGTTGGGT GCCTTTTGACAACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC 10
>DOMLh-574-35 (SEQ ID NO 19 0)

GAGGTGCAGCT Glg@@ﬁg]’ 3jjzesser

TCTCCTGTGCAGEGE G
GGCTCCAGGGAAG

TACTA

CGCTGTATCTG

GATATATACGGGIQ AGTGEOGT CAGGGAACCCTGGTCACC GTCTCGAGC 20
>DOMLh- 574- 3 B

GAGGTGCAGCT TGO ACAGEC T CEEELET ELETECa T SO ANTGDRR
TCTCCTGT %%%%&WW%%WFWWG@GTWT
GGCTCCA BT CTAGAGT GBGT CTCACAGAT TTCGAATACGGGT GATCGTACA

TACTACGCGGACT CCGT GAAGGGCCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA 25
CGCTGTATCT GCARRTEAATAGCE T GEERAEAEAGACACCGCGGTATATTACTGTGC

GATATAT ACGGGT e FEEEAE I G AT A TGS EE FCAGCSHAATRCTEET CALEY & CIEaET
>DONnh_574_3YYeggzﬁgﬁfﬁﬁﬁRQ@SK@TQ&LQMNSLRAEDTAVYYCAIYTGRWEPFNYWGQGTLVT
GAGGT GCAGET GV $EGAGT CT GGGGGAGGECT TGGTACAGCCT GGGGGEGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCT TTTTTAAGTAT TCGAT GGGGT GGGTCCGCCA
GGCTCCAGGGAAGGONCHAGAGT EEGBENCTACNGATIIT CGAATACGGGT GATCGTACA
TAmAmmmm@Ammgm@mwwmmvsmSNTGDRT
CGCTGTATCT GCAAAT S RACABCCTAIGTIGROGAATACACEECEETATAR TACT STSCF B85 GOGTLYT
GATATATAQOBGG‘V@@TTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574-38 (SEQ ID NO 19 3)

GAGGT GCAGCT G FSAGT €T SCEEGABEG BIEST ASAGCCT GGGGGGT CCCTGCGTC 40

TCTCCTGTGCAGEGE CORGATT CACTT G TAAGEATTCOAT CORGTRGRT ORECA
GOCT CCAGGCAAGRET G AGAGE ST, m@@@@m%@@ﬁ%iﬁiigg?ﬁ

TACTACGAT GACTGT GT GAAGGGECCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA
CCCTGTATCTGCAAAT GAACAGCCT GCGTI GCCGAGGACACCGCGGTATATTACTGIGC
GATATATACGGGTCGTTEEGAGOCT TEEGACTAS g@GGTCAGGGAACCCTGGTCACC 45 GTCTCGAGC -
o ome S8 E kR A S raemic ol e
GGCTCCA ee CTAGA\GTGGGTCTCACAGA\TTTCGAATACGGGTGATCGTAGA

TACT ACGCAGACGCGGT GAAGGGGECGGT TCACCAT CTCCOGCGACAAT TCCAAGAACA
CGCTGTATCTGCARRYEARCAETET GOERGEAATHACACCGCGGTATATTACTGTGC

GATATAT ACGGGT CerraaEAc (T G GAT A E T S SEE T CAGSHEACEETFEETCAEEY e E A 10
>DONnh_574_4@Y6§E@§@EFFK§R@@ﬁ@”TLYLQMNSLRAEDTAVYYCAIYTGRWEPFDYWGQGTLVT
GAGGT GCASE T GT $EGAGT CT GGGGGAGGCT TGGTACAGCCT GGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCT CCGGATTCACCT TTGT TAAGT AT TCGAT GGGGT GGGTCOGCCA
@CTC@G@AA@MMA@A@WE@W@AWC@ATAC@GGTGATCGTACA 15
TACTACGCAGACECOGT GAAGEECIRRTIIC EEGACAKTROBALRANDAY SO SNTGDRT
OGCTGTAT CT GOABATSAAGAGITIX ACAGCBOBETATART ACT NG DYWGQGTLYT
GATATATA@IBCIW@GTTGGGACI:CTTTTAAGTACTCI—ZGGTCACISGAACCCTGGTCACC GTCTCGAGC 20
>DOMLh- 574-53 (SEQ ID NO 19 6)

GAGGT GCACCT G boaAsT €T XX GABEG BIeT AAGCCT GEGEGEEGT CCCTGCGTC

TCTCCT GT GCAGEGH CCEEAT d AT J TAGIABGIARFTCEA T S &P SR/ SO T SDTGDRR

CCCTCCAGGGAAGIGH STAGRIET SATTIETIGCANGAGRNEGEAS PAGIGE GAGEERAMAF DY GG TLVT
TACTACGCASACTSAGT GAAGGGCCGGT TCACCAT CTCCCGCGACAATCCCAAGAACA 25

CGCTGTATCTGCAAAT GAACAGCCT GOGT GCOGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGT CGGTGGGAGCCTTTTGAATACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574-54 (SEQ ID NO 19 7) 30

GAGGT GCAGCT GT TGGAGT CT GEGGGAGGCT TGGT ACAGCCT GBGGGGT CCCTGOGTC
TCTCCTGTGCAGCCTCCGGATTCACCT TTGT TAACTAT TCGAT GGGGT GGGT CCGCCA
GGCTCCAGGGAAGGGT CTAGAGT GGGT CTCACAGAT TTCGAATACGGGT GATCGTACA
TACTACGCGGACT CCGT GAAGGGCCGGT TCACCAT CT CCOGCGACAAT TCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GOGT GCOGAGGACACCGCGGTATATTACTGTGC 35
GATATATACGGGT CGT TGGGAGCCT TATGAGT ACT GGGGT CAGGGAACCCT GGTCACC GTCACGAGC
>DOMLh- 574- 65 (SEQ | D NO 198)

GAGGT GCAGCTGT TGGAGT CTGGGGGAGGCT TGGTACAGCCT GEGGEGTCOCTGOGTC 40
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>DOMLh- 574-66 (SEQ I D NO 199)

GAGGTGCAGCTGI TGGAGT CT GGGEEGAGGECT TGGTACAGCCT GGEGEGEGTCCCTGCGTC
TCTCCTGTUAGRAT@CEEAT TCACCT TTGT TAAGT AT TCGAT GGGGT GGGT CCGBCAVER2011/058298
GGCTCCAGGGAAGGEGT CTAGAGT GGGT CTCACAGAT TGCGAATACGGGT GATCGTAGA
TACTACGCAGACTCTGT GAAGGGCCGGT TCACCAT CTCCCREGGACAAT TCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGT CGTTGGAAGCCT TTTGAGT ACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC 10
>DOMLh-574-67 (SEQ I D NO 200)

GAGGTGCAGCT Glg@@ﬁg]’ 3jjzeseen

GATATATACT GG %T ﬁg’l’ CAGGGAACCCTGGTCACC GICTCGAGC 20

%&Z&G SIZ s é@‘éﬁ&é@&g@@&%@é&ﬁ;&&ﬁ-@%@lSNTGDRT
TCTCCTGT %%%%&W%W%%WFMWG@GTWT
GGCTCCA BT CTAGAGT GGGT CTCACAGAT TGCGAATACGGGTGATCGTAGA
TACTACGCAGACT CTGT GAAGGGCCGGT TCACCATCTCCCGCGACAATTCCAAGAACA 25
CGCTGTATCT GCARRTEAATAGCTT GEERAEOEATCACCGCGGTATATTACTGTGC

GATATAT ACGGGT CeT FESAGE I GG AT A TS EE FCAGCSHAATRETEET CALEY & CIESHRR
>DOMLh- 574- GgYeQE@G@mRQ@%N@@{LQMNSLRAEDTAVYYCAIYTGRWEPFEYWGQGTLVT
GAGGT GCAGET GV $EGAGT CTGGGGGAGGECT TGGTACAGCCT GGGGGEGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCT TTGTTAAGTAT TCGAT GGGGT GGGTCCGCCA
GGCTCCAGGGAAGGGONCAGAGT GEGBENTACONGAF TGCGAAT ACGGGT GATCGTAGA
TAmAmmm%m@Ammgm@mwwmmvsmSNTGDRT
CGCTGTATCT GCAAAT S RACABCCTAIGTIGROCAGRACACEECEETATAR TACT STESY BB GOGTLYT
GATATATAQ@IBGW@@GT(IXBCGCCTTTTGAGTACT(XIBGTCA(XI;AACCCTGGTCACC GTCTCGAGC
>DOMLh- 574-70 (SEQ I D NO 203)

GAGGT GCAGCT G FSAGT €T S GABEG BIEST ASAGCCT GGGGGGT CCCTGCGIC 40

TCTCCTGTGCAGEGE CORGATT CAGSTT G TAAGEATTCOAT CORGTRGET ORBCA
GOCT CCAGCCAAGRRT G AGAGE ST, &&%W%%@@ﬁ@ﬁgiiﬁggiﬁ

TACTACGCACACTGEGT GAAGGGCOGGT TCACCATCT COCGCGACAAT TCCAAGAA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

GGTATATACGGGT QG TCOGAGCCT T LEG QQGGTCAGGGAACCCTGGTCACC 45 GTCTCGAGC -
ggwag%g} bl Cerens “ o GG COCT I & SO ANTGDRR
TCTCCTGTGCAGX] A TRt CEny e”i"“ ""35 PO AT TR BYWGQGTLVT
GGCTCCA 5T CTAGAGT GGEGT CTCACAGAT TTCGAATACT GCTGATCGTACA

TACT ACGCACACT CCGT GAAGGGCCGGT TCACCAT CTCCOGCGACAAT TCCAAGAACA
CGCTGTATCTGCARRYEARCAETE T GERGETHMACINCACCGCGGTATATTACTGTGC

GATATAT ACGGGT CerrEtA AT GG GASTA T S EEE T CAGSHEACEETFEETCAEEY ST EPRCARR 10
>DOMLh- 574- 7?Y{-\gﬁ@{@@mR@]@S@TLYLQMNSLRAE DTAVYYCATIYTGRWVPFEYWGQGTLVT
GAGGT GCASE T GT $EGAGT CT GGGGGAGGECT TGGTACAGCCT GGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCT CCGGATTCACCT TTGT TAAGT AT TCGAT GGGGT GGGTCOGCCA
@CTC@G@AA@MMA@A@T@EE@W@AWC@ATACTGCTGATCGTACA 15
TACTACGCACACECOGT GAAGEECIRRTIIC GEGACAKVROBAARADDAY SO ANTGDRR
CGCTGTATCT GCABATSARACARCCTIG ACAGCBOBBETATART ACTENREFE YHGQGTLYT
GATATATA@Z(TGG@@GTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC GTCTCGAGC 20
>DOMLh- 574- 73 (SEQ I D NO. 206)

GAGGT GCACCT G boadsT €T GEEGABEG bIeT AAGCCT GEGEGEEGT CCCTGCGTC

TCTCCT GT GCAGEGH CCEEAT d CACET d I RTTAAGIAR FCGA T MK &P SR SO T ANTGDRR

CCCTCCAGGGAAG s STAGRIET SATETIGCANGAGRNECEAM PAGTE T AT CERAAF £ Y GG TLVT
TACTACGCASACTGEGT GAAGGGCCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA 25

CGCTGTATCTGCAAAT GAACAGCCT GOGT GCCGAGGACACCGOGGTATATTACTGTGC
GATATATACGGGT CGTTGGAGGCCTTTTGAGTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 74 (SEQ I D NO 207) 30

GAGGTGCAGCT GT TGGAGT CT GGGGGAGGCT TGGTACAGCCT GGEGEGEGT CCCTGOGTC
TCTCCTGTGCAGCCT CCGGATTCACCT TTGT TAAGT AT TCGAT GGGGT GGGT COGCCA
GGCTCCAGGGAAGRGT CTAGAGT GGGT CTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACT CCGT GAAGGGCCGGT TCACCAT CTCCCGCGACAAT TCCAAGAACA
CGCTGTATCT GCAAAT GAACAGCCT GCGT GCOGAGGACACCGCGGTATATTACTGTGC 35
GATATATACGGGT CGGTGEGCGCCTTTTGAGTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 75 (SEQ | D NO 208)

GAGGT GCAGCTGT TGGAGT CTGBGGGAGECT TGGTACAGCCTGBGEEGTCCCTGOGTC 40
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>DOMLh-574-76 (SEQ I D NO 209)

GAGGTGCAGCTGI TGGAGT CT GGGEEGAGGECT TGGTACAGCCT GGEGEGEGTCCCTGCGTC
TCTCCTGTGUAGRAT@CEEAT TCACCT TTGT TAAGT AT TCGAT GGGGT GGGT CCGBCAVER2011/058298
GGCCCCAGGGAAGEGT CTAGAGT GEGT CTCACAGAT TTCGGATACGGEGT GATCGTAGA
TACTACGATGACTCTGT GAAGGGCCGGT TCACCAT CTCCCGBGACAAT TCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCTGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGT CGTTGGAAGCCT TTTGAGT ACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC 10
>DOMLh-574-77 (SEQ ID NO 21 0)

GAGGTGCAGCT Glg@@ﬁg]’ 3jjzezeen

TCTCCTCTGAG,S LTI GITAAGEATTOH

TACTACGAE?A

OGCTGT ATCT GOARAT GAACAGOCT GOGT GO0GAGBACACGBOGGTATATTACT GTCC.
GATATATACTGGER LEAGTAGT GREGT CAGGGAACCCTAGTCACC: GTCTCGAGE 20
>DOMLh- 574- 7§ SEC ;

GAGGTGCAGCT ¥ CCCTaCEESELETaBTE/ S SNTADRT
TCTOCTCTaCAGR Ot AT A T P ARG I FOC T CORLT BT EORCAY E T HGOGTLY
GGCTCCA BT CT AGAGT GGGT CTCACAGAT TTCGGATACGGGT GATCGTAGA

TACTACGATGACT CTGT GAAGGGCCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA 25
CGCTGTATCT GCARRTEAATAGCET GEERABAEAACACCGCGGTATATTACTGTGC

GATATAT ACGGGT e FESAG IR AGTA TGS EE FCACSHAATRCTEET CALEY & CICEET
>DONnh_574_7gY@gE@KGEFﬁEﬁRQMﬁKHTQﬁLQMNSLRAEDTAVYYCAIYTGRWVPFEYWGQGTLVT
GAGGT GCAGET GV $EGAGT CT GGGGGAGGECT TGGTACAGCCT GGGGGEGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCT TTGTTAAGTAT TCGAT GGGGT GGGTCCGCCA
GGCTCCAGGGAAGGGTCE AGAGT GEGBENGAONGATA)T CGGAT ACGGGT GATCGTAGA
TAmAmem%mmmmgm@mwwmmvsmSNTADRT
CGCTGTATCT CCAAAT SR ACABC T AIGTIGROCAGRACACEECEETATAR TACT STEEr 85 GOGTLYT
GATATATAQ@IBGW@@GT(IXBCGCCTTTTGAGTACT(XBGGTCA(XI;AACCCTGGTCACC GTCTCGAGC
>DOMLh- 574-84 (SEQ ID NO 21 3)

GAGGT GCAGCT G FSGAGT €T SCREGABEG BIEST ABAGCCT GGGGGGT CCCTGCGIC 40

TCTCCTGTGOAGEG COECAT T GAC T GT HAAGEA ETCOATGRGRT GOt GRG0
%pmmﬁﬁ@ﬁ%@m&&%mmwaﬁ%ﬁiéiggfﬁii?

CCATCTCCCGCGACAATTCCAAGAA
CGCTGTATCTGCAAAT GAACAGCCTGCGT GCCGAGGACACCGCGGT ATATTACTGTGC
GATATATACGEGT O] TEEAGOCT T EEGTETACTEHEGT CAGGGAACCCTGGTCACC 45 GTCTOGAGE -
giGGTagg\Egll "e iq .‘ o e\ '! .P..'}i & g HUROARCKGLENVSOT SDTGDRR
TCTOCTGTERAGHE] -ﬁ;‘e RS --.-1 L e Vs ""3 vé L T EYWGQGTLVT
GGCTCCA e CTAGAGT GGGTCTCACAGAT TTCGAATACGGEGT GATCGTAGA

TACT ACGCAGACGCGGT GAAGGGGECGGT TCACCAT CTCCOGCGACAAT TCCAAGAACA
CGCTGTATCTGCARRYEARCAETET GOERGCTHAGPNCACCGCGGTATATTACTGTGC

GATATAT ACGGGT CerrEtA AT iaG GASTA T S EEE T CAGSHEACEETFEETCAEEY ST EF AR 10
>DONnh_574_8gngEEﬁ@EFFKﬁR@@S@ﬁTLYLQMNSLRAEDTAVYYCAIYTGRWKPFEYWGQGTLVT
GAGGT GCASE T GT $EGAGT CT GGGGGAGGCT TGGTACAGCCT GGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCT CCGGATTCACCT TTGT TAAGT AT TCGAT GGGGT GGGTCOGCCA
@CCC@G@AA@MMA@A@T@EE@W@AWC@ATAC@GGTGATCGTAGA 15

TACT ACGCAGACBLGGT GAAGEREEIRRTIIC GEGACAKTROBAARADDAY SO SDTGDRR
OGCTGT AT CTGOARATSAAGAGITIX SGEOBETAT AR T ACTRTGEEFEYWGQGTLYT
GATATATA@Z(TGG@@GTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC GTCTCGAGC 20
>DOMLh- 574- 87 (SEQ ID NO 21 6)

GAGGT GCACCT G boasT €T G3X3GABEG bIeT MOAGCCT GEGEGEEGT CCCTGCGTC

TCTCCT GT GCAGEGH CCEEAT d CACET d I RTTABGIA FTCEA T MK &P CEA/ SO T SDTGDRR

CCCTCCAGGGAAGG ST AGRIET SRTTIETIGCANGAGRNECEAS PAGIGE AT CERAMPF £ YiGQG TLV T
TACTACGCASACGEGGT GAAGGGGCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA 25

CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGOGGTATATTACTGTGC
GATATATACGGGT CGTTGGAGGCCTTTTGAGTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574-88 (SEQ ID NO 21 7) 30

GAGGTGCAGCT GT TGGAGT CT GGGGGAGGCT TGGTACAGCCT GGEGEGGT CCCTGCGTC
TCTCCTGTGCAGCCT CCGGATTCACCT TTGT TAAGT AT TCGAT GGGGT GGGT COGCCA
GGCTCCAGGGAAGRGT CTAGAGT GGGT CTCACAGATTTCGAATACGGGT GATCGTAGA
TACTACGCAGACGCGGT GAAGGGGECGGT TCACCAT CTCCCGCGACAAT TCCAAGAACA
CGCTGTATCT GCAAAT GAACAGCCT GCGT GCOGAGGACACCGCGGTATATTACTGTGC 35
GATATATACGGGT CGGTGEGCGCCTTTTGAGTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 90 (SEQ I D NO 218)

GAGGT GCAGCT GT TGGAGT CTGBGGGAGECT TGGTACAGCCTGBGEGGTCCCTGOGTC 40
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>DOMLh- 574- 91 (SEQ I D NO 219)

GAGGT GCAGCT GT TGGAGT CT GEGGGAGECT TGGT ACAGCCT GRGGGGT CCCTGOGTC
TCTCCTGTGEAGEATI@CBEGAT TCACCT TTTTGAAGT AT TCGAT GGGGT GGGT CCGECAVER2011/058298
GGCT CCAGGGAAGGGT CTAGAGT GGGT CTCACAGAT TTCGAATACT GCTGATCGTACA
TACTACGCACACT CCGT GAAGGGCCGGT TCACCAT CTCCCRBGACAAT TCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GOGT GCOGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGT CGGT GBGCGCCT TTTGAGT ACT GGGGT CAGGGAACCCT GGTCACC GTCTCGAGC 10
>DOMLh- 574- 92 (SEQ I D NO 220)

GAGGT GCAGCT G FGRAGT O SO0CAGEG TGS ASAGCCT GEEEEGTCOCTGOGTC
TCTCCTGTGCAGEGH AT I LS Lﬁ_%cirs%-ﬁ% SR 50T SDTGDRR
TGGCACTI %GGGAAT SR SN BPHGOGTLYT
CGCTGTAT AYA TGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGT IgT@S:T WCAGGGAACCCTGGTCACC GICTCGAGC 20
>DOMLh- 574- 9 ,

GAGGTGCAGCT AT LT BB BT/ SR I SNTGDRR
TCTCCTGT %%%%&WW% EEGTESRERE VYWGQGTLVT
GGCTCCA BT CTAGAGT GGGTCTCACAGAT TTCGGATACGGGTGATCGTAGA

TACTACGAT GACT CTGT GAAGGGCCGGT TCACCATCTCCCGCGACAATTCCAAGAACA 25
CGCTGTATCT GCARRTEAATAGCE T GEERAEAEAACACCGCGGTATATTACTGTGC

GATATAT ACGGGT e FEEEAE I GG A TS EE FECAGCSHAATRCTEET CALEY ST CIESERR
>DOMLh- 574- QZYQQE@GWWR]QMN@@{LQMNSLRAEDTAVYYCAIYTGRWKPFEYWGQGTLVT
GAGGT GCAGET GV SEGAGT CT GEEGGAGGECT TGGTACAGCCT GEGGEGGT CCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTAT TCGAT GGGGT GGGT CCGCCA
GGCTCCAGGGAAGGONCHAGAGT BEGBENTACNGATTIGCGAAT ACGGGT GATCGTAGA

TACT ACGCAGACTCT GT EAACERCORH TICACTATGTCOCCRGACAATROEAARADIDAY SO T SNTGDRR
CGCTGTAT CT GCAAAD GRACABCCT GO CAGEACGACCECABUATAR TACT BTG BBWGQGTLVT
GATATATAGEGGTEEGT GGCCCGACT TTGACT ACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574-95 (SEQ | D NO 223)

GAGGT GCAGCT GE FoAGT ST EEEEGABEGBTIST AGSAGCCT GGEEGEGT CCCTGCGTC 40

TCTCCTGT CCAGEGH LA 3 CASEA J I AT CEAT Skl Rckab SR/ S0 T SN TGDRR

GCCT CCAGCGAAG I EF AGRET (K éh EMW%Y@@&@FEYWGQGTLVT
TACTACGCALGACTGT GT GAAGGGECCGGT TCACCAT CTCCCGCGACAAT TCCAAGAA!

CGCTGTATCTGCAAATGAACAGCCTGCGT GCCGAGGACACCGCGGCATATTACT GI GC
GATATATACGCGT (] CECCEGA - g—:‘;—iGGT CAGGGAACCCTGGTCACC 45 GICTCGAGC -

60 - >DOMLh- 574- 95 q DG
GAGGTGCAGCT .ﬂt }j- 0 VSQISNTGDRR

TCTCCTGTGAGC] RCCRTT ces ""‘ﬂ" ‘ "‘?”:’5"’"?‘2“" ,5'%' .: EYWGQGTLVT
GGCTCCA T CT AGAGT GGGT CTCACAGAT TTCGAATACT GCT GATCGTACA
TACTACGCACACT COGT GAAGGGCCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARRYEARCAETE T GEERGEAMAINCACCGCGGTATATTACTGTGC
GATATATACGGGH RGeS eRAT TR Er S FCAGCHEATEETFESTEREY e EREERER 10
>DOMLh- 574- 97Y{%§E@<@®FN@RQ@S@TLYLQMNSLRAE DTAVYYCATIYTGRWAPFEYWGQGTLVT
GAGGTGCASTT GT $8GAGT CT GGGGGAGECT TGGT ACAGCCT GGGGGGTCCCTGOGTC
TCTCCTGTGCAGCCTCOGGAT TCACCT TTGT TAAGT AT TCGAT GGGGT GGGT CCGCCA
@CTC@@GAA@M@A@A@ME@W@AWOGAATACTGCTGATCGTACA 15

TACT ACGCACACECOGT EAAGERECTRRETIIG CEGACAKTROBALRANDAY SO SNTADRT
OGCTGT AT CT GOABAT GAAGAGITIX ACAGCBOBETATART ACT NS E YHGQGTLYT
GATATATA@ISGT@@GTCII:CCGACTTTGAGTACTCIISGTCACISGAACCCTGGTCACC GTCTCGAGC 20
>DOMLh- 574-98 (SEQ I D NO. 226)

GAGGT GCACCT G boasT €T G3BGABEG bIeT AGAGCCT GEGEGEEGT CCCTGCGTC

TCTCCT GT GCAGEGH CCEEAT d CACET d I RTTAAGIA FTCEX A1/ &P SR/ SO T SDTGDRR

CCCTCCAGGGAASGH STAGRIET SATIETIGCANGAGRNECEEA PAGGIGE GAT CER A v Y GG TLV T
TACTACGATSACTSEGT GAAGGGCCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA 25

CGCTGTATCTGCAAAT GAACAGCCT GOGT GCOGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGT CGGT GGCCCGACT TTGACT ACT GBGGT CAGGGAACCCT GGTCACC GTCTCGAGC
>DOMLh- 574-99 (SEQ I D NO 227) 30

GAGGT GCAGCT GT TGGAGT CT GEGGGAGECT TGGT ACAGCCT GBGGGGT CCCTGOGTC
TCTCCTGTGCAGCCTCCGGATTCACCT TTGT TAAGT AT TCGAT GGGGT GGGT CCGCCA

GGCT CCAGGGAAGGGT CTAGAGT GGGT CTCACAGAT TTCGGATACGGGT GATCGTAGA
TACTACGATGACT CTGT GAAGGGCCGGT TCACCAT CTCCCGCGACAAT TCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GOGT GCOGAGGACACCGCGGTATATTACTGTGC 35
GATATATACGGGT CGGT GGCCCGACT TTGAGT ACT GGGGT CAGGGAACCCT GGTCACC GTCTCGAGC
>DOMLh- 574- 100 (SEQ I D NO 228)

GAGGT GCAGCTGT TGGAGT CTGGGGGAGGCT TGGTACAGCCT GBGGEGTCOCTGOGTC 40
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>DOMLh- 574- 101 (SEQ I D NO 229)

GAGGTGCAGCT GT TGGAGT CT GGGGGAGGCT TGGTACAGCCT GGEGEGGT CCCTGCGTC
TCTCCTGTGE€AGEATIECEEATTCACCT TTGT TAAGT AT TCGAT GGGGT GGGT COGECAER2011/058298
GGCT CCAGGGAAAGGT CCAGAGT GGGT CTCACAGAT TTCGGACGROGGT CAGAGGACA
TACTACGCAGACT CCGT GAAGGGCCGGT TCACCAT CTCCCRIGACAATTCCAAGAACA

CGCTGTATCT GCAAAT GAACAGCCT GCGT GCCGAGGACACCGOGGTATATTACTGTGC
GATATATACGGGT CGTTGGGAGCCTTTTGACTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC 10
>DOMLh- 574- 102 (SEQ | D NO 230)

GAGGT GCACCT GI FSAGT € LC663GA (@PTACAGCCT GGBEEGT CCCTGCGTC

TCTCCTGT GCAGRGH EEEAT ”‘ ﬁﬂsﬁe‘%@w&%@% s ISDTGDRR
GGCCT CCAGGCAAAGT CCAGAG '-"e'e' GQGTLVT
TACTA ’

CCCTGTATCTGCAA TGAACAGCCT GCGT CIZCGA%ACACCGCGGT ATATTACTGTGC

GATATATACGGEGT IeglgﬁGGlCAGGGAACCC'I' GGTCACC GICTCGAGC 20
CACLTOCAGTC %@% :

e e B PR LR EL e SOT AN TCDRR
TU@@&%@%B%E&WHJ %ﬂ @W%g@%%%ﬁ DYWGQGTLVT
BT CCAGAGT GGGT CTCACAGAT T TCGGACGGEGGGTACGCGGACA
TACTACGCAGACT CCGT GAAGGGCCGGT TCACCATCTCCCGCGACAATTCCAAGAACA 25
CGCTGTATCTGCARRTEAATAGCET GEERAEAEAGENCACCGCGGTATATTACTGTGC
GATATAT ACGGGT e FEEEAE I GG IR Cr S EE FCAGCSHAACRETEET CALEY &1 OPESERR
>DOMLh- 574- 1@’ZA€>$E@3RE’5FWDMT@‘@QMNSLRAEDTAAYYCAIYTGRWPDFEYWGQGTLVT
GAGGT GCAEETGV$EGAGT CTGGGGGAGGECT TGGTACAGCCT GGGGGEGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCT TTGTTAAGTAT TCGAT GGGAT GGGT CCGCCA
GGCTCCAGGGAAAGOY CEAGAGT BEGBENTACNGATAT CGGACAAGGGTACGCGCACA
TAmAmmmm@Ammgm@mwwmmvsmSNTADRT
CGCTGTATCT GCAAAT SR ACABC LT AIGTIGROCAGRACACEECEETATAR TACT STECr B5GOGTLYT
GATATATAQOBGG‘V@@TTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 105 (SEQ I D NO: 233)
GAGGT GCAGCT G FSAGT €T SCREGABEG BIEST AGAGCCT GGGGGGT CCCTGCGTC 40

TCTCCTGT CCAGEGH 65584 d SAEI I T RTAMGIA TG ST Qe G v s 0 T SN TADRT

GGCT CCAGGGAARG SEAGREST SAaT6d; MNECEAARCIA L SAFAECATE v iiGOGTLVT
TACTACGCAGACTEEGT GAAGGGECCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA

CCCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC

GATATATA GGAGCCTTEE : CAGGGAACCCTGGTCACC 45 GTCTCGAGC -
62 - >DOMLh- 574- 106 ( SE! GLEWVSQISDTGDRR
GAGGT GCACGCT YWGQGTLVT
TCTCCTGT B

GGCTCOCA CTAGAGT GGGTCTCACAGATTAACAAT ACGGGT TCGACCACA

TACT ACGCAGACT CCGT GAAGGGCCGGT TCACCAT CT CCOGCGACAATTCCAAGAACA
CGCTGTATCTGCARRYEARCAETE T GOERGEAMAGEACACCGCGGTATATTACTGTGC

GATATAT ACGGGT Cerr AT GG GAT A E T S SEE T CAGSHEACEETFEETCAEEY ST EF AR 10
>DOMLh- 574- 1@’?’DP§E@RBTWDWTLYLQMNSLRAEDTAVYYCAIYTGRWPDFEYWGQGTLVT
GAGGT GCASE T GT $EGAGT CT GGGGGAGGCT TGGTACAGCCT GGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCT CCGGATTCACCT TTGT TAAGT AT TCGAT GGGGT GGGTCOGCCA
@CTC@G@AA@M@@A@A@%K@EM@A@TWATACTGCTGATCGTACA 15
TACTACGCACACECOGT GAAGEECIRRTIIC COBGACANTROCABRARLAY SQT SAWGDRT
OGCTGT AT CT GOABATSAAGAGITIX ACAGCBOBETATART ACT NG DYWGQGTLYT
GATATATA@Z(TGG@@GTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC GTCTCGAGC 20
>DOMLh- 574- 108 (SEQ I D NO 236)

GAGGT GCAGCT GF T 6GAGT ST ECEEEAGE0 THA@ ABAGCCT GBGEGGET COCTGOGTC

TCTCCT GT GCAGEGH CCEEAT d AT J IR T ABGIAR FTCEA T MK &0 SR SO T SDGGORT

LT CCAGGGAAG s SEAGRIET SATIETIGCANGAGRNECEAM PAGTAE T AT CERAGAF DY GG TLV T
TACTACGCASACTGEGT GAAGGGCCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA 25

CGCTGTATCTGCAAAT GAACAGCCT GOGT GCOGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGT CGGT GBGRCGCCT TTTGAGT ACT GBGGT CAGGGAACCCT GGTCACC GTCTCGAGC
>DOMLh- 574- 109 (SEQ I D NO 237) 30

GAGGT GCAGCT GT TGGAGT CT GEGGGAGGCT TGGT ACAGCCT GBGGGGT CCCTGOGTC
TCTCCTGTGCAGCCTCCGGATTCACCT TTGT TAAGT AT TCGAT GGGGT GGGT CCGCCA

GGCT CCAGGGAAGGGT CTAGAGT GGGT CTCACAGAT TTCGGATACT GCTGATCGTACA
TACTACGCACACT CCGT GAAGGGCCGGT TCACCAT CTCCCGCGACAAT TCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GOGT GCT GAGGACACCGCGGTATATTACTGTGC 35
GATATATACT GGGCGT TGGGT GCCT TTTGAGT ACT GGGGT CAGGGAACCCT GGTCACC GTCTCGAGC
>DOMLh- 574- 110 (SEQ I D NO 238)

GAGGT GCAGCTGT TGGAGT CTGGGGGAGGCT TGGTACAGCCT GEGGEGTCOCTGOGTC 40
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>DOMLh- 574- 111 (SEQ I D NO 239)

GAGGT GCAGCT GT TGGAGT CT GEGGGAGGCT TGGT ACAGCCT GBGGGGT CCCTGOGTC
TCTCCTGTGEAGEATI@CGEEGAT TCACCT TTGT TAAGT AT TCGAT GGGGT GGGT CCGECAVER2011/058298
GGCT CCAGGGAAGGGT CTAGAGT GGGT CTCACAGAT TTCGGATACT GCTGATCGTACA
TACTACGATGACT CTGT GAAGGGCCGGT TCACCAT CTCCCRRGACAATTCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GOGT GCOGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGT CGT TGGAGGCCT TTTGAGT ACT GGGGT CAGGGAACCCT GGTCACC GTCTCGAGC 10
>DOMLh- 574- 112 (SEQ | D NO 240)

GAGGTGCAGCTG;@;@@@I@ AGEETTEGRT AGAGCCT GRGGEGTCCCTGCGTC

TCTCCTGIGCAGEGH ﬂ_s% FEAT G "' @Q%ﬁvs TSDSGYRT
CGCTGTAT A TGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGET eceog T( WCAGGGAACCCFGGTCACC GICTCGAGC 20
>DOMLh- 574- 1 m e '

GAGGTGCAGCT GCEece, e ST BLET TR/ SQISDGGTRT
TCTCCTGT %%%%&W%W% EEGTECRERE PYWGQGTLVT
GGECTCCA BT CTAGAGT GGGTCTCACAGAT TTCGAATACT GCTGATCGCAGA

TACTACGCACACT CCGT GAAGGGCCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA 25
CGCTGTATCT GCARRTEAATAGCETEEGTFRECANGEFOACCCCGGTATATTACTGTGC

GATATAT ACGGGT CeGF B I G aAGTA TGS EE FCAGCSHAATRCTEET CALEY & CT XY
>DOMLh- 574- 1IZA@QE@SREFWDWT@‘@QMNSLRAEDTAVYYCAIYTGRWEPFDYWGQGTLVT
GAGGT GCAEETGV$EGAGT CTGGGGGAGGECT TGGTACAGCCT GGGGGEGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCT TTGTTAAGTAT TCGAT GGGGT GGGTCCGCCA

GGCT CCAGGGAAGGGT CRAGAGT GEGTIGEQACAGATIIT GAATACT GCTGATCGTACA
TACTACGATCACI@QGIW§WE@@@%®SWW@@AA@AA@AVSQISE TGRRT
CGCTGTATCT GCAAAT S RACABCCTAIGTIGROCAGRACACEECEETATAR TACT STEEr B5WGOGTLYT
GATATATAQ@IBGW@@GT(IXBCGCCTTTTGAGTACT(XBGGTCA(XI;AACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 115 (SEQ I D NO. 243)

GAGGT GCAGCT G FSAGT €T SEEEEAGES THG@ AGAGCCT GGGGGGT CCCTGCGTC 40

TCTCCTGTGCAGEGE CORGATT CACT T T TAAGEA LT COAT CORGTRGRT ORECA
GOCT CCAGCCAAGRRT G AGAGT ST, &&E@%@WW@@ME?@EE@?%

TACTACGATCACTEEGT GAAGGGECCGGT TCACCAT CTCCCGCGACAATTCCAAGAA!
CCCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCCCGGTATATTACTGT GC
GATATATACGEGT (T CSCCC] T'E TAGH CﬁjGT CAGGGAACCCTGGTCACC 45 GICTCGAGC -

64 - >DOMLh- A- @ Q l w

Q) 0 VSQISNTADRT
O Shnon
GGCTCCA GCBT CTAGAGT GGGTCTCACAGATTTCGGATACTGCTGATCGTAGA
TACTACGCACACT CCGT GAAGGGCCGGT TCACCAT CT QCOGCGACAAT TCCAAGAACA

CGCTGTAT CTGCARRYEARCAETET S FRAEAN R IACCGCGGTATATTACTGTGC

GATATAT ACGGGT CeBr e e G GAST AT S SEG T CAGSHEACEETFEETCREEY S E S 10
>DOMLh- 574- 1I¥A{{§E@R§FWDWTLYLQMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
GAGGTGCAGETGT $8GAGT CT GGGGGAGECT TGGT ACAGCCT GGGGGGTCCCTGOGTC
TCTCCTGTGCAGCCT CCGGATTCACCT TTGT TAAGT AT TCGAT GGGGT GGGTCOGCCA
CIfTCCACIﬁAA@B@ﬂmAGAmKGEM@A@JmTACTmTGATCGTAGA 15

TACTACGAT CACERZQGI AAGTHICOPHES [ CTEREACUAANTRCEAARALADAYSQISDTADRT
OGCTGTATCT GOABAT GAAGAGITIX ACAGCBOBBETATARTACTEN G E YHGQGTLYT
GATATATA@}BGGV@@GTGGGCGCCTTTTGAGTACTG@GGTCAGGGAACCCTGGTCACC GTCTCGAGC 20
>DOMLh- 574-118 (SEQ I D NO. 246)

GAGGT GCAGCT G} FEGAGT €T BOCGEEAGBR TR AGHGCCT GEEGEGT CCCTGCGTC

TCTCCTGT GCAGEh €A & GAcRd d I RTTAAGIR FTeGA T ks Rckep RGO SQ T SDTADRT

CCCTCCAGGGAAG s ST AGRIET SATITIGCANGAGRNECEAS PAGTAE T AT CERAAF £ Y GG TLV T
TACTACGCASACTGEGT GAAGGGCCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA 25

CGCTGTATCTGCAAAT GAACAGCCT GOGT GCCGAGGACACCGOGGTATATTACTGTGC
GGTATATACTGGEGCGT TGGGTGTCTTTTGAGTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 119 (SEQ I D NO 247) 30

GAGGTGCAGCT GT TGGAGT CT GGGGGAGGCT TGGT ACAGCCT GGEGEGEGT CCCTGCGTC
TCTCCTGTGCAGCCT CCGGATTCACCT TTGT TAAGT AT TCGAT GGGGT GGGT COGCCA
GGCTCCAGGGAAGRGT CTAGAGT GGGT CTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACT CCGT GAAGGGCCGGT TCACCAT CTCCCGCGACAAT TCCAAGAACA
CGCTGTATCT GCAAAT GAACAGCCT GCGT GCOGAGGACACCGCGGTATATTACTGTGC 35
GCTATATACTGGGCGT TGGGTGTCTTTTGAGTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 120 (SEQ | D NO 248)

GAGGT GCAGCTGT TGGAGT CTGBGGGAGECT TGGTACAGCCTGBGEEGTCCCTGOGTC 40
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>DOMLh- 574- 121 (SEQ I D NO 249)

GAGGTGCAGCT GT TGGAGT CT GGGGGAGGCT TGGTACAGCCT GGRGEGGT CCCTGCGTC
TCTCCTGTGE€AGEATIECEEATTCACCT TTGT TAAGT AT TCGAT GGGGT GGGT COGECAER2011/058298
GGCTCCAGGGAAGRGT CTAGAGT GGGT CTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACT CCGT GAAGGGCCGGT TCACCAT CTCCCROGACAAT TCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGOGGTATATTACTGTGC
GCTATATACTGGGCGT TGGGTGCCTTTTGAGTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC 10
>DOMLh- 574- 122 (SEQ | D NO 250)

SOTISDTADRT
] GQGTLVT

CCCTGTATCTGCA TGAACAGCCT GCGT CIZCGAGGACACCCII—IGT ATATTACTGT GC

GATATATACGGEGT GgﬁGT CAGGGAACCCTGGTCACC GICTCGAGC 20
>DOMLh- 574- 1 :

GAGGTGCAGCT TR O S R R SO SDTADRT
N o B e CECT ST R = WoaGTLVT
GGCTCCA GBEETCTAGAGT GGGT CTCACAGATTTCGAATACT GCTGATCGTAGA

TACTACGCAGACGCGGT GAAGGGGECGGT TCACCAT CTCCCGCGACAATTCCAAGAACA 25
CGCTGTATCT GCARRTEAATAGCEr GG FRECANGECADACCGCGGTATATTACTGTGC

GATATAT ACGGGT e FESEAE I GG A Cr S EE FEAGCSHAACRETEET CALEY &1 CIERERR
>DONnh_574_1ZZA@5EE§REELﬁﬁDﬁ@KﬁTﬁﬁLQMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
GAGGT GCAEETGV$EGAGT CTGGGGGAGGECT TGGTACAGCCT GGGGGEGTCCCTGCGTC
TCTCCTGTGCGRCCTCCGGATTCACCT TTGT TAAGTAT TCGAT GGGGT GGGTCCGCCA

GGCT CCAGGGAAGGGT CRAGAGT GEGTICEQACAGATIAICGAAT ACGGGCGATCGTAGA
TAmAmmcm@mm@xmgm@mwwmmvsmLNTADRT
CGCTGTATCT GCAAAT SR ACABC T AIGTIGROCAGRACACEECEETATAR TACT STCF 85 GOGTLYT
GATATATAQOBGG‘V@@TTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 125 (SEQ I D NO. 253)

GAGGT GCAGCT G FSAGT €T SEEEAGEE THG@ AGAGCCT GGGGEGGT CCCTGCGTC 40

TCTCCTGT CCAGRGH AT & A KA d FATAGIA T G T Skl Rkeb XK s T SN TADRT

GOCTCCAGCGAAG S 6T AGRET %@W&MW%?%&%MW@GTWT
TACTACGCAGACHRGEGT GAAGGGGCGGT TCACCATCT COCGCGACAAT TCCAAGAA

CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGI GC
ce Aec T'E ueee CAGGGAACCCTGGICACC 45 GICTCGAGC -

66 - >DOMLh- ? o) )
NG A K VSQISDTADRR
GAGGTGCAGCT AGTCIY ...' cec .@.f.'.! .!..ﬂ’ M ,-:3& w'f 'viv s EYWGOGTLYT

COHA t T CC
GGCTCCA CTAGAGT GGGTCTCACAGAT TGCGAATACGGGTGATCGTAGA
TACT ACGCACACGCGGT GAAGGGGECGGT TCACCAT CT QGCOGCGACAAT TCCAAGAACA
CGCTGTATCTGCARRYEARCAETET GASFRAEANBEGADACCGCGGTATATTACTGTGC
GATATAT ACGGGT Cer r AT G G A E T S SEE T CAGSHEACEETFEETCAEEY ST EF AR 10
>DONnh_574_1§¥D@§EEQREER@fD@S@ﬁQLYLQMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
GAGGT GCASE T GT $EGAGT CT GGGGGAGGECT TGGTACAGCCT GGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCT CCGGATTCACCT TTGT TAAGT AT TCGAT GGGGT GGGTCOGCCA
CRTC@%AAMMA@A@%KGEM@A@T&@CGAATACT&TGATCGTAGA 15
TACT ACGCACACEZGGT AAGCHSEPES ? CTEREACAANTRCEAARALADAYSQISNTADRT
CGCTGTATCT GCABAT GRRACABCCTR ACAGCBOBBETATARVACTENGEFE YHGQGTLYT
GATATATA@ISGV@GTTGGGACI:CTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC GTCTCGAGC 20
>DOMLh- 574- 128 (SEQ ID NO 2 56)
GAGGT GCAGCT G F6GAGT ST EGECEAGBGTTEA® AGAGCCT GBGEGGET COCTGOGTC
TCTCCT GT GCAGEGH CCEEAT d AT J I RTTABGIAR FTCEA T MK &0 SR/ SO T SNTADRT

CCCTCCAGGGAAG o GTAGRIET SATTIETIGCAGAGRNEGEAA PAG T AT CERAMAF £ YiGOG TLVT
TACTACGCASACGEGGT GAAGGGGCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA 25

CGCTGTATCTGCAAAT GAACAGCCT GOGT GCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGT CGT TGGGAGCCT TTTGTCTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 129 (SEQ ID NO 2 57) 30

GAGGT GCAGCTGT TGGAGT CT GGGGGAGGCT TGGT ACAGCCT GBEGGGT CCCTGOGTC
TCTCCTGTGCAGCCTCOGGAT TCACCT TTGT TAAGT AT TCGAT GGGGT GGGT CCGCCA

GGCT CCAGGGAAGGGT CTAGAGT GGGT CTCACAGAT TGTGAATACGGGT GATCGTAGA
TACTACGCAGACGCGGT GAAGGGGCGGT TCACCAT CTCCCGOGACAAT TCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GOGT GCCGAGGACACCGCGGTATATTACTGTGC 35
GATATATACGGGTCGTTGGGAGCCT TTTGT CTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 130 (SEQ ID NO 2 58)

GAGGT GCAGCTGT TGGAGT CTGGGEGGAGGCT TGGTACAGCCT GGEGGGTCCCTGCGTC 40
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>DOMLh- 574- 131 (SEQ I D NO 259)

GAGGT GCAGCT GT TGGAGT CT GEGGGAGGCT TGGT ACAGCCT GBGGGGT CCCTGOGTC
TCTCCTGTGEAGEATI@CGEEGAT TCACCT TTGT TAAGT AT TCGAT GGGGT GGGT CCGECAVER2011/058298
GGCT CCAGGGAAGGGT CTAGAGT GGGT CTCACAGAT TTCGGATACT GCTGATCGTACA

TACTACGAT CACT CCGT GAAGGGCCGGT TCACCAT CTCCCROGACAAT TCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GOGT GCOGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGT CGGT GBGCGCCT TTTGAGT ACT GGGGT CAGGGAACCCT GGTCACC GTCTCGAGC 10
>DOMLh- 574- 132 (SEQ I D NO 260)

GAGGTGCAGCTGIE@@Q@IQ

G(I:TCCAC—ISGA\A ACACA

TACTACGAT

CCCTGTAT A }’ TGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGEGT WCAGCIEAACCCFGGTCACC GICTCGAGC 20
>DOMLh-574-1 :

GAGGT GCACCT C *“ GO RS EBET ot SO L SNTADRT
TCTCCTGT %%ﬁ'&% GOGST GEET EOICAF EYERGTLVT
GGCTCCA BT CTAGAGT GGGTCTCACAGATTTCGGATACTGCTGATCGTACA

TACTACGAT CACT CCGT GAAGGGCCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA 25
CGCTGTATCT GCARRTEAATAGCET GEGTFRECANGEGEACCGCGGTATATTACTGTGC

GATATAT ACGGGT e FESEAE I GG A Cr S EE FECAGCSHAATRCTEET CALEY & OO RERR
>DOMLh- 574- 1§ZA€I$E@3RE’5F WDWTMQMNSLRAE DTAVYYCATIYTGRWAPFEYWGQGTLVT
GAGGT GCAEETGV$EGAGT CTGGGGGAGGECT TGGTACAGCCT GGGGGEGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCT TTGTTAAGTAT TCGAT GGGGT GGGTCCGCCA

GGCT CCAGGGAAGGGT CRAGAGT CEEBTIGEQACAGAT TMOGGATACT GCTGATCGTACA

TACTACT CACACTCOGT CAAGERCORE TICACTATGTCOCCRGACAATROEAARADIDAY SO T SNTADRR
CGCTGTATCT GCAAA TS ACABC T QIGTIGITCAGRACACEECEETATAR TACT STEEr 351 GQGTLVT
GATATATACT GGEEET TGEGTGCCTTTTGAGT ACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 135 (SEQ I D NO: 263)

GAGGT GCAGCTGI FSAGT €T SEEREAGEE THG@ ACHGCCT GGGGGGT CCCTGCGTC 40

TCTCCTGTGCAGEGE CORGATT CAGT T T TAAGEAT L COAT CORGTRGET ORBCA
GOCT CCAGCCAAGRRT T AGAGT ST, &&E@%WW@@&%@%ES@????

TACTACACACACTEEGT GAAGGGECCGGT TCACCAT CTCCCGCGACAATTCCAAGAA!

CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCTGAGGACACCGCGGTATATTACTGT GC

GATATATACT GG T GS5T (3CC] T'g TAGH GﬁggT CAGGGAACCCTGGTCACC 45 GTCTCGAGC -
gi@gg%g} ‘.e . G '\. ROCCTEEEEN ARFER VSQIANTADRR
TCTCCTGT e i J‘.\E‘:e‘ : .' --.-1 lgl'ﬂ I’hﬂi VIKLS ,-)3& m‘v‘gv e:t& e %YWGQGTLVT
GGCTCCA AT CTAGAGT GGGTCT CACAGATTTCGGATACT GCTGATCGTACA

TACT ACACAGACGCGGT GAAGGGGECGGT TCACCAT CT CCOGCGACAAT TCCAAGAACA
CGCTGTATCTGCARRYEARCAECETCSFRAEAN G R CCGCGGTATATTACTGTGC

GATATAT ACGGGT Cer r AT GG G A E T S SEE T CAGSHEACEETEETCAEEY ST BT 10
>DOMLh- 574- 1§§A{{§E@R§F WDW@LYLQMNSLRAE DTAVYYCATIYTGRWEPFVYWGQGTLVT
GAGGT GCASE T GT $EGAGT CT GGGGGAGGECT TGGTACAGCCT GGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCT TTTTCAAGT ATTCGAT GGGGT GGGTCOGCCA
GGCTCCAGGGAA@@@ﬂMA@Am@E@a@A@TmmTACTGCTGATCGTACA 15
TACTACGCACACE@QGI ? CTEREACAATRCEAARGAADAVSQISNTADRR
CGCTGTATCT GCABAT GAACARCCTIG ACAGEEOGETATART ACTENGEr VYHGQGTTLYT
GATATATA@BGGV@@GTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC GTCTCGAGC 20
>DOMLh- 574- 139 (SEQ I D NO  266)

GAGGT GCACCT G boasT €T G XAGER TTHGI ACASCCT GEEGEEGT CCCTGCGTC

TCTCCT GT GCAGEGH CCEEAT d CACET d ITTHIC ARG FCGAT MK &0 SR/ SO T AN TADRR

CCCT CCAGGGAAG o (T AGRIET SSATTIETIGCANGAGRNECEEA PAGTAE T AT CER AP v Y GG TLV T
TACTACGCASACTGEGT GAAGGGCCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA 25

CGCTGTATCTGCAAAT GAACAGCCT GOGT GCCGAGGACACCGOGGTATATTACTGTGC
GATATATACGGGT CGGTGEECGCCTTTTGAGTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 140 (SEQ I D NO 267) 30

GAGGTGCAGCT GT TGGAGT CT GGGGGAGGCT TGGTACAGCCT GGEGEGEGT CCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCT TTTTCAAGT AT TCGAT GGGGT GGGT COGCCA
GGCTCCAGGGAAGRGT CTAGAGT GGGT CTCACAGAT TGCGGATACGGGT GATCGTAGA
TACTACGATGACT CTGT GAAGGGCCGGT TCACCAT CTCCCGCGACAAT TCCAAGAACA
CGCTGTATCT GCAAAT GAACAGCCT GCGT GCOGAGGACACCGCGGTATATTACTGTGC 35
GATATATACGGGT CGTTGGGAGCCTTTTGTCTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 141 (SEQ I D NO 268)

GAGGT GCAGCTGT TGGAGT CTGBGGGAGECT TGGTACAGCCTGBGEGGTCCCTGOGTC 40
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>DOMLh- 574- 142 (SEQ I D NO 269)

GAGGT GCAGCT GT TGGAGT CT GEGGGAGGCT TGGT ACAGCCT GRGGGGT CCCT GOGCC
TCTCCTGTGEAGEATI@CGEGAT TCACCT TTTTCAAGT AT TCGAT GGGGT GGGT CCGECAVER2011/058298
GGCT CCAGGGAAGGGT CTAGAGT GGGT CTCACAGAT TTCGGATACGGGT GATCGTAGA
TACTACGATCACTCTGT GAAGGGCCGGT TCACCAT CTCCCAIGACAATTCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GOGT GCOGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGT CGT TGGGAACCT TTTGT CTACT GGGGT CAGGGAACCCT GGTCACC GTCTCGAGC 10
>DOMLh- 574- 143 (SEQ | D NO 270)

GAGGTGCAGCTGlE%gIg

IVNTGDRR
GQGTLVT

TACTACGATGACHL ST

CGCTGTAT (KA TGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGT GHAS T CAGGGAACCCTGGTCACC GTCTOGAGE 20
>DOMLh- 574- 1 '

GAGGTGCAGCT Cijoigccece, e ST ebET Tty SO LANTGDRR
TCTCCTGT %W%%&WW%%WFWWG@GTWT
GGCTCCA BT CTAGAGT GGGT CTCACAGATTGCGGATACTGCTGATCGTAGA
TACTACGATGACT CTGT GAAGGGCCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA 25
CGCTGTATCTGCARRTEAATAGCET BEGTFRECAMGEGRCCECGETATATTACTGTGC

GATATAT ACGGGT e FEEEAE I GG A TGS EE FCAGCSHAATRCTEET CALEY &1 CT T
>DOMLh- 574- 12{5’D€I$E@3RE’5FWDWT@‘@QMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
GAGGT GCAEETGV$EGAGT CTGGGGGAGGECT TGGTACAGCCT GGGGGEGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCT TTTTCAAGTAT TCGAT GEGGT GGGTCCGCCA

GGCT CCAGGGAAGGGT CRAGAGT GEGTIGEQACAGAT TEIGGAT ACGGGT GATCGTAGA
TAmAmem%mmgmmmwwmmvsmSDTADRT
CGCTGTATCT GCAAAT SR ACABC T AIGTIGROCAGRACACEECEETATAR TACT STEEr 85 GOGTLYT
GATATATAQOBGG‘V@@TTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 146 (SEQ I D NO. 273)

GAGGT GCAGCTGI FSAGT €T SEEEEAGES THG@ ACAGCCT GGGGGGT CCCTGCGTC 40

TCTCCTGT CCAGRGH AT & LA KA d JTTHICMMGIA H CoA T Skl Rkeb XK s T SDTADRT

GGCT CCAGGGAAG A ST AGREST S aT6d; ER%W%Y@@&@FWWGQGTLVT
TACTACGAT LACHRSGT GAAGGGECCGGT TCACCAT CTCCCGCGACAAT TCCAAGAA!

CCCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCCCGGTATATTACTGT GC

GATATATA G X T'g GgﬁT CAGGGAACCCTGGTICACC 45 GICTCGAGC -

Z;‘S\GGTEQRZ%T' I Ag@ 2 G VSQISDTADRT
]%YWGQGTLVT

TCTCCTGT

GGCTCCA CTAGAGT GGGT CTCACAGATTTCGGATACTGCTGATCGTACA

TACT ACGCACACT CCGT GAAGGGCCGGT TCACCAT CT GCOGCGACAAT TCCAAGAACA
CGCTGTATCTGCARRYEARCAECETCESFRAEANEGAEACCGCGGTATATTACTGTGC

GATATAT ACGGGT Cer r aaaadd G G A T S SEE T CAGCHEACEETEETCAEEY e EF S 10
>DOMLh- 574- 1E§T{{§E@R§F WDW@LYLQMNSLRAE DTAVYYCATIYTGRWVPFEYWGQGTLVT
GAGGT GCASE T GT $EGAGT CT GGGGGAGGECT TGGTACAGCCT GGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCT CCGGATTCACCT TTGT TAAGT AT TCGAT GGGGT GGGTCOGCCA
GGCTCCAGGGAA@@@ﬂMA@A@%@K@E@&@A@TM@GGATACTGCTGATCGTACA 15
TACTACGCACACE@QGI ? CTEREACUAANTRCEAARALADAYSQISDTADRT
CGCTGTATCT GCABRATGAACART ACAGEEOGETATART ACTENGEr VYHGQGTTLYT
GATATATA@BGGV@@TTGGGTGCCTTTTGCCTACTGGGGTCAGGGAACCCTGGTCACC GTCTCGAGC 20
>DOMLh- 574- 149 (SEQ I D NO 276)

GAGGT GCACCT G boasT €T X XAGEE TTHGIg ACASICCT GEEGEEGT CCCTGCGTC

TCTCCT GT GCAGEGH CCEGAT d AT J I RTTABGIAR FTCEX T MK 80P SR/ SO T SDTADRT

CCCTCCAGGGAAG s ST AGRIET SATITIGCANGAGRNECEEA PAGTAE T AT CER AP £ Y GG TLV T
TACTACGCASACTGEGT GAAGGGCCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA 25

CGCTGTATCTGCAAAT GAACAGCCT GOGT GCCGAGGACACCGOGGTATATTACTGTGC
GATATATACGGGT CGTTGGGGACCT TTTCAGTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 150 (SEQ I D NO 277) 30

GAGGTGCAGCT GT TGGAGT CT GGGGGAGGCT TGGTACAGCCT GGEGEGEGT CCCTGOGTC
TCTCCTGTGCAGCCT CCGGATTCACCT TTGT TAAGT AT TCGAT GGGGT GGGT COGCCA
GGCTCCAGGGAAGRGT CTAGAGT GGGT CTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGCACACT CCGT GAAGGGCCGGT TCACCAT CTCCCGCGACAAT TCCAAGAACA
CGCTGTATCT GCAAAT GAACAGCCT GCGT GCOGAGGACACCGCGGTATATTACTGTGC 35
GATATATACGGGT CGTTGGGAGCCTTTTCAGTACT GGGGT CAGGGAACTCTGGTCACC GTCTCGAGC
>DOMLh- 574- 151 (SEQ I D NO 278)

GAGGT GCAGCTGT TGGAGT CTGBGGGAGECT TGGTACAGCCTGBGEGGTCCCTGOGTC 40
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>DOMLh- 574- 152 (SEQ I D NO 279)

GAGGT GCAGCT GT TGGAGT CT GEGGGAGGCT TGGT ACAGCCT GRGGGGT CCCTGOGTC
TCTCCTGTGEAGEATI@CGEEGAT TCACCT TTGT TAAGT AT TCGAT GGGGT GGGT CCGECAVER2011/058298
GGCTCCAGGGAAGGGT CTAGAGT GGGT CTCACAGAT TTCGGATACTGCTGATCGTACA
TACTACGCACACT CCGT GAAGGGCCGGT TCACCAT CT CCCRRGACAAT TCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GOGT GCOGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGT CGT TGEGCGCCT TTTCAGT ACT GGGGT CAGGGAACT CTGGTCACC GTCTCGAGC 10
>DOMLh- 574- 153 (SEQ | D NO 28 0)

GAGGTGCAGCTGIE%@IQT GGGGGGTCCCTGCGTC

s ISDTADRT
%F GOGTLVT

AA TGAACAGCCT GCGT GCCGAGGACACCGCGGT ATATTACTGTGC
GATATATACGGGT ! Gg%}T CAGGGCACCCTGGTCACC GICTCGAGC 20
>DOMLh- 574- 1 '

GAGGTGCAGCT | CeCT ST eLET oty SQIADTGDRR
TCTCCTGT ﬁ%%%&WW%%WWW@GTWT
GGCTCCA BT CTAGAGT GGGT CTCACAGATTTCGGATACCGGTGATCGTAGA
TACTACGATCACTCT GT GAAGGGCCGGT TCACTATCTCCCGCGACAATTCCAAGAACA 25
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGIGC
GATATATACGGGT ot sastaced T TIFERGPAS GBI T CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 15§Q@SE@3G@WGQ@2§L%U&ASGFTFFKYSMGWVRQAPGKGLEWVSQISDTADRR
GAGGT GCAGET GY T GAGT CRECEEEA MYSGECTFCEEEEETBCCTGREITF VYWGQGTLVT
TCTCCTGTGCAGZSFCCGGATTCACCT TTTTGAAGT ATTCGATGGGGET GGGTCCGCCA
GGCTCCAGGGAAGGGT CTAGAGT GGGTCTCACAGATTTCGGATACT GCTGATCGTACA
TACTACGCACACTOOGT GAAGEECCEGEEGACONT CTTROCGCGACAAT TCCAAGAACA

CCCTGT AT CT CCARAT GAACACOET BTG T A GATACERECHEATADAACK GL BC/ SBI SDTGDRR
GATATATAQT GGG $ Eac SCCITAIN CGAGTACKTEHSE REAGERYACCE T GET RACE GITI QXAGTT
>DOMLh- 574- 1565(SEQ | D NO 28 3)

GAGGT GCAGCTGT TGGAGT CTGEGGGAGGECT TGGTACAGCCTGEEGEEGTCCCTGCGTIC 40

TCTCCTGTGCAGggg@e;gxsgﬂq@g:Tg TI@A@@THO CGAT GGGGT GGGTCCGCCA
mmm%ﬁé@é@ TAGEFROAPSEASA SO T SDTGDRR

TACTACGCACACY W & VYWGOGTLVT
CGCTGTATCT TGAACAGCCFGCGFGCTGA CACCGCGGTATATTACTGIGC

GATATATACT TGGGTGCCTTTTGA\GFACTGGGGTCAGGGAACCCFGGTCACC 45 GICTCGAGC -
72 - >DOMLh- 4- 157 O | D 2-

M u AA

GAGGTGCAGCT ‘ eeeee

oue'!exg-s-- -umrelniv --m- '4( QIADTADRR
TCTCCTGT "g 1 ‘é- ”«3 %"ﬁ% s‘ig-t?f D’ m .r.t YWGQGTLVT
TACTACGATCA@fééGTGAA(XXBCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGT S8 T eaGECET T THRERGP A G T CAGGGAACCCTGGTCACC GTCTCGAGC 10
>DOMLh- 574- 1@@@@8@@@@?@G%@SCAASGFTFFKYSMGWVRQAPGKGLEWVSQIADTGDRR
GAGGT GCASTT GF F B AGT ERELERITAR BEEOTATESTOCCTERGTEY VYWGQGTLVT
TCTOCT GTGCAGTETOCGGAT TCACCT TTT TCAAGT ATT CGAT GGGGT GGGT COGOCA
GGCTCCAGGGAAGGGT CTAGAGT GGGTCTCACAGATTTCGGATACTGCTGATCGTACA 15
TACTACGATCAC?OG@IEAAG&D@GGBEQHOCMGG[B}CGCGACAATTCCAAGAACA

. FROCHEEATADAAGK G/ SQIADTGDRR

mmmmmmmmmmﬁmmam@@mmmmmmmm 20
>DOMLh- 574- 158s(SEQ | D NO 28 6)
GAGGTGCAGCTGT TGGAGT CTGEGEGEGAGECT TGGTACAGCCT GEGGEGGT CCCTGCGTC
TCTCCTGTGCAGSEHEORGAT T CACCTEED TSAMGT AT CGAT GGGGT GGGT CCGCCA
GGCTCCAGGGAAGGGT CTAGAGT GGGT CTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGAT CACT CCGT GAAGGGCCGGT TCACCATCTCCCGCGACAATTCCAAGAACA 25
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGT TGRGAGCCTTTTGTCTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 160 (SEQ I D NO: 287) 30
GAGGTGCAGCTGT TGGAGT CTGEGEGGAGECT TGGTACAGCCT GEGGEGGT CCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTTTGAAGTAT TCGAT GEGGT GEGT CCGCCA
GGCTCCAGGGAAGGGT CTAGAGT GGGT CTCACAGAT TTCGGATACTGCTGATCGTACA
TACTACGAT CACT CCGT GAAGGGCCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC 35
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACT GBGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 161 (SEQ I D NO. 288)
GAGGT GCAGCT G TGGAGT CTGBGGGAGGCTTGGTACAGCCT GBGGAGTCCCTGCGTC 40
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>DOMLh- 574- 162 (SEQ I D NO. 289)

GAGGTGCAGCTGT TGGAGT CT GEGEGEGAGECT TGGTACAGCCTGEEEEGT CCCTECGTC
TCTCCTGTEAGRAMECERAT TCACCTTTTTCAAGT AT TCGAT GGGEGT GGGT CCGBCAVER2011/058298
GGCTCCAGGGAAGGGT CTAGAGT GGGTCTCACAGATTTCGGATACT GCTGATCGTACA
TACTACTCACACTCCGTGAAGGGECCGGT TCACCATCTCCCABGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGT GCTGAGGACACCGCGGTATATTACTGIGC
GATATATACTGEECGT TGEGT GCCTTTTGAGT ACT GGGGTCAGGGAACCCTGGTCACC GICTCGAGC 10
>DOMLh- 574- 1630( SEQ: 8L WP 29N 1. SCAASGFTFVKY SMGWVRQAPGKGLEWVSQI SDTADRT
GAGGT GCACCT G ¥ et Aot 64 XA A T T R B vy GG TLY T
TCTCCTGTGCAGRGT CCGGATTCACCTTTTTCAAGTATTCGAT GEGGT GGGT CCGCCA
GGCTCCAGGGAAGGGTCTAGA\GTGGGTCTCACAGA\TTTCGGATACTGCTGA\TCGFACA 15

TACTACA ALGEX T . CAATTCCAAGAACA
TATA : g@%@%

GATATATACT cecigce %@; Eﬁﬁg%% 20

>DOMLh- 574- 1 %éﬁjﬁlﬁtﬁiﬂ iadit

GAGGTGCAGCT éGAGFCF(XBGGGAGGCTTGGTACAGCCFGGGGGGTCCCFGCGFC

TCTCCTGT GCCTCCGGATTCACCTTTTTGAAGT AT TCGAT GGGGT GGGTCCGCCA

GGCTCCA %ﬁA@@&%T@F@A@A@T#%@GGATACTGCTGATCGTACA
TACTACACACACTTREFEARETECY CAEAT WV$%R@\W@AV§@I SDTADRT
CGCTGTATCTGCAAATRSAACAE e NOECEST AT ATTAEF TG QYWGQGTLVT
GATATATACTGGBEETTGGGTGCCTTTTGAGT ACT GC-:GGT CAGGGAACCCTGGICACC GICTCGAGC
>DOMLh-574-165 (SEQ I D NO 292) 30

GAGGTGCAGETGFPAZAGTET: éﬂmﬁ(m AC?@CCTGGGGCIBT CCCTGECGIC

TCTCCTGT GCAGETTCCEEATTLADKT ‘ G TCHEGETEEEFCEGLEAY SQI SDTADRT
GGCTCCAGGCGAABEGH ST AGAT GEX ’ ATACTEITGATY CERACRAF QYWGQGTLVT
TACTACGCACACTEEGT GAAGGEECCGEET TCACCATCT CCCGCGACAATTCCAAGAACA
CCCTGTATCTGCAAAT GAACAGCCT GCGTGCCGAGGACACCGCGGTATATTACTGTGC 35
GATATATAQBGGT 66T T GESCEOCT T T(REAGHAWT GRBSTCAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 1660( 8EQ- B NP 293 1.5SCAASGFTFVKY SMGWVRQAPGKGLEWVSQI SDTADRT

GAGGT GCACGCT GT ¥ 8 (it G S KA I T M AGEG EEER A X PCT SR Er B O GoG TLV T
TCTCCTGTGCAGGGE CCGGATTCACCT TTT TGAAGTATTCGAT GGGGT GGGT COGCCA

GGCTCCAGCGAAGGEGT CTAGAGT GGGTCT CACAGATTTCGGATACT GCTGATCGTACA

TACTACGCALCACT % GAAGEGLOS CT52 CAATTCCAAGAACA

CGCTGTATCT CAGCCT COGTGLCGAGGAGAGCECGE

GATATATA LT T T AGTAC TG TCA @%@%ﬁ@g@%ﬁ%@ i

74 - >DOMLh-

GAGGTGCAGCT GTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC

TCTCCTGT CGATGGGGTGGGTCOGCCA 5
W&%&@ﬁ@ TASETTCATCETAGH

TACTACGATCA W YTECRAGAREAY SQISDTADRT

CGCTGTATCTGC)&KM*%@% ¥ CAGHAE GYAY AT AETEI G QY WEQGTLVT

GATATATACGGGTEE8GT GGGCGCCTTTTGAGTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC 10
>DOMLh-574-168 (SEQ I D NO 29 5)

GAGGTGCAGTTGYPEEAGTCT mﬂmﬁ\mm CCCTGCGIC
TCTCCTGTGCAG@@Q@@@CW' TS A VAT CECEYBRGTCEGLEAY SQ I SDTGDRR

G BADACUGETCGAY CGRAEAF B BWGOGTLVT
TACTACGATCACTEFGT GAAGGGCCGGT TCACT ATCT CCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC

GATATAT AGBGGF OGBT SaCGEECT T TIBGAGDATT GEEGT CAGGGAACCCTGGTCACC GTCTCGAGC 20
>DOMLh- 574- 1690 SEQ B NP GRIGAL.SCAASGFTFLKYSMGWVRQAPGKGLEWVSQISDTADRT
GAGGT GCACCT G T A G S BEX XA TG IACAEEE FEBEESST CCT CRBT CFE YWGQGTLVT
TCTCCTGTGCAGGEECCGGATTCACCTTTGTTAAGTATTCGATGGGGT GGGTCCGCCA
GGCTCCAGGGAAGGGT CTAGAGT GGGT CTCACAGATTGCGGATACTGCTGATCGTACA
TACTACGCASACT 66GT GAAGEGCOEGEE Cf- CAATTCCAAGAACA 25
CGCTGTATCTGCAAATGAACAGCCTECGT GAGGACACCGCGGTATATTACTGECGC
GATATATACTGGGCGT TGGGTGCCTTTTGAGT ACT GGGGT CAGGGAACCCTGGTCACC GICTCGAGC
>DOMLh- 574- 170 (SEQ I D NO 297) 30

GAGGTGCAGCTGI TGGAGT CT GEEGGAGGCT TGGTACAGCCT GEEEEGTCCCTECGTI C
TCTCCTGTGCAGCCTCCGGATTCACCTTTTTTAAGTATTCGATGEEGTGEGT CCGCCA
GGCTCCAGGGAAGGGT CTAGAGT GGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGCACACGCGGT GAAGGGCCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA
CCCTGTATCTGCAAAT GAACAGCCT GCGT GCCTGAGGACACCECGGTATATTACTGTGC 35
GATATATACTGCGEECGT TGEGTACCTTTTGAGT ACT GGGEGT CAGGGAACCCTGGTCACC GICTCGAGC
>DOMLh- 574- 171 (SEQ I D NO 298)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTGCAGCCTGGGGGGTCCCTGCGTC 40
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>DOMLh- 574- 172 (SEQ I D NO. 299)

GAGGTGCAGCTGT TGGAGT CT GEGEGEGAGECT TGGTACAGCCTGEEEEGT CCCTECGTC
TCTCCTGTAGRAMECERAT TCACCTTTGT TAAGT AT TCGAT GGGGT GGGT CCGECAVER2011/058298
GGCTCCAGGGAAGGGT CTAGAGT GGGT CTCACAGATTGCGGATACT GCTGATCGTACA

TACTACGAT CACGCCGGT GAAGGECCGGT TCACCATCTCCCQAEGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGT GCTGAGGACACCGCGGTATATTACTGIGC
GATATATACTGEECGT TGEGT GCCTTTTGAGT ACT GGGGTCAGGGAACCCTGGTCACC GICTCGAGC 10
>DOMLh- 574- 1%30( SEQ: 0L NP 39 1. SCAASGFTFFKY SMGWVRQAPGKGLEWVSQI SDTADRT
GAGGT GCACCT G ¥ et pAat 64 XA A T ST RIA BFE YW GOGTLY T
TCTCCTGTGCAGRGT CCGGATTCACCTTTGT TAAGTATTCGAT GGGGT GGGT CCGCCA
GGCTCCAGGGAAGCGGTCTAGAGT GGGTCTCACAGATTGCGGATACTGCTGATCGTACGA 15

FémTCTéTwCI AAGEC : ! CAATTCCAAGAACA
AT AT ATACGGG TR L AT %&@%@@%ﬁ% 20

GAGGT GCAGCT G 8GAGT CT GRGGGAGRCT TGGT ACAGCCT GEGRGGGT CCCTGOGTC
TCTCCTGTGCAGCCTCCGGATTCACCT TTGT TAAGT AT TCGAT GGGGT GGGTCCGCCA
GGCTCCA GGGTCTAGAGT GGGTCTCACAGATTTCGGATACTGCTGATCGTAGA
TAUACGCACACG@@E@#@A@W@A@CA%#@CGCGACAATTCCAAGAACA 25
CGCTGTATCTGC&MTF@@@:@@@@ SSRGS 5 NVR@?ER@TF@TF@@/SQISDTADRT
GATATATACGGGTERET CREREE : AT SEREACER

>DOMLh- 574- 17§S( SEQ | D NO. 302) 30

GAGGT GCAGETGTTGGAGT CT GGGGGAGGCT TGGTACAGCCT GGGGGEGTCCCTGCGTC

TCTCCT GT GCAGEOTBTEEATT CACT TTE EGTTDANGT AJB) CGAT GGGGT GGGTCCGCCA

GGCT CCAGGGAAGEST C AGAGT GBI I ICACARNET EIEGX TACTGCRGAT GEF AIGA SO T SDTADRT
TACT ACGCACACETGET GRS OGHT I ANCA T ORCCCEEGACAA T T ECAAGANTAF VY HGQGTLV T
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC 35
GATATATAGQEGGT CGGT GGECGCCT TTTGAGTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 1260(8EQ 7 D-NY  3@8)1D NO: 137)

GAGGT GCACCT G 1/65AGE 63 XA S X T € S ACAGET KKKk S et (XA v 401 SDTADRT

TCTCCTGT GCAG: AR SR IN JKATI VIO MVE TG B X T et S Pr vy eoG TV T
GGCT CCAGGGAAGIGT CTAGAGT GBGT CTCACAGAT T TCGGATACTGCTGATCGTAGA

TACT. ACGA}'gZACGCI—?GI’ GAACI—IGCCGGI' TCACCATCTCCCGCGACAATTCCAAGAACA
CCCTGTATCTGCAAA C GEEGEGRGGAACCCCGGTATATTACTGTGC

O AT AT OIS ClOAORRTORTC AR, 45 SRS -
GAGTCEAGET O TR AR SR oo L

CTCCGGATTCACCTTTGT TAAGTATTCGAT GEGGTGEGTCCGCCA 5

GGGT M TT TACTGCTGATCGTAGA
TACTACGATCACG@@%?F gﬁ@d)& CAATTCCAAGAA

CGCTGTATCTGCE«X@#@E\@%@@ NYB\@?&R@%@#@&VSQI SDTADRT
GATATATACGGGFEEHF EESHEN YEAEAECETEETEACEE Bt EENat 10
>DOMLh-574- 1’7@5( SEQ I D NO 305)
GAGGT GCAGETGT TGGAGT CT GEGGGAGGCT TGGTACAGCCT GEGGGGTCCCTGCGTC
TCTCCTGT @AWWTT@AWG@AM@T IIODCGAT GGGGT GGGT CCGCCA

NS IEEKTAUFEGURCGAYCGEFACAY 3BT SDTADRT
TACTACGATCACTCCET TAL 9 i AERACAKTTECARGRATAFE YWGOGTLVT
CGCTGTATCT GCXXAATGAACAGCCT GCGT GCCGAGGACACCGCGGT ATATTACTGIGC
GATATATABBGGT CGGT GGECAECCTTTTGAGT ACT GGGGT CAGGGAACCCTGGICACC GITCTCGAGC 20
>DOMLh- 574- 12904SER 1 D-NO:  (3B6)ID NO: 141)
GAGGT GCACCT GEVAES €3 XX CE XS E A AGET KISHSFK R OLET GO 7 SQ T SDTADRT

TCTCCT GT GCAGLLT GEAAR F EAGCTN JRINTUAAGIAE T GO DB ST BT CORMEAFE YGQG TLV T
GGCTCCAGCGAAGSGT CTAGAGT GGGTCTCACAGATTTCGGATACTGCTGATCGTAGA

TACTACCGATSACGCGGT GAAGGGCCGGT TCACCATCACCCGCGACAATTCCAAGAACA 25
CCCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC

GATATATACGGGT CGT TGGGAGCCTTTTGT CTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
Table 5: Anti-serum al bum n dAb (DOWh) fusions 30(used in Rat studies):-
DOM7h- 14/ Exendi n-4 fusi onDMS nunber 7138 Amino acid sequence (SEQ I D NO
307) HGEGTFTSDLSKQVEEEAVRLFI EW.KNGGPS SGAPPPSGGEEEGESEEEESEEGE

GSDI QUITQSPSSL SASVGDRVTI TCRASQW GSQL SWYQQKPGKAPKLLI MARS
SLQSGVPSRFSGSGSGIDFTLTI SSLQPEDFATYYCAQGAALPRTFGQGTKVEI K R Nucl eot i de
sequence (SEQ I D NO 308)




- 77 - GCACCTCCGCCATCGEGT GGT GGAGGECGGET TCAGGCGGAGGT GGCAGCGEC

GGT GECEEGT CGGACAT CCAGATGACCCAGT CTCCATCCTCCCTGTCTGCAT CT GTAGGAGAC CGT GITCAC
CAT CACTWORQIIABEGAAGICAGT GGATT GGGT PCT/EP2011/058298
CTCAGTTATCTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGA 5

TCATGI GECGT TCCTCGI TGCAAAGT GEGGT CCCAT CACGHFFCAGT GGCAG

TGGATCTGGEGACAGAT TTCACT CTCACCATCAGCAGT CTGCAACCT GAAGAT

TTTGCTACGTACTACTGI GCTCAGGGT GCGECGT TGCCTAGGACGT TCGECC

AAGGGACCAAGGT GoMAT CAMACES BeqDaMih: 140110/ Exendi n- 4 fusi on DMS number 7139
AT N0 aci d Sequens8.LSER LR NG 209). HOEGTRESDLSKQVEERAVRHFL EVLKNGERS

SGAPPPSm %%S RDNSKNTLYLQSMNSLRAE DTAVYYCATIYTGRWAPFEYWGQGTLVT
GSDI Q\/ITQSPS SVGDRVTI TERASON G5 PGKAPKLL| MARS

SLQSGVPS GTDFTLTI SSLQPEDFATYYCAQG_RHPKTFGQGTKVEl K R Nucl eoti de

sequence (SE
c:ATGGTGAA@:;A%%ELf “
GCAGTGCGGITA C
GCACCTCCGCCA (

éATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCAT 25
CTGTAGGA COGTGTCACCATCACT TGCCGGGECAAGT CAGTGGATTGGGT
CTCAGTTATCTTCRPACEAGCAGAAACEAREBNAGEHOCTAAGCTCCTGA
TCAT Gl GROGT T LT BT T CEANACT T R FCACE T T CAGTGEEABC K CLEN SOTSDTCDRR

TGGATCTGGGACAERTFTEARTC SETERAGATTCRWAPFEYWGQGTLVT
TTTGCTACGTACYAETGTGCT CAGGGT TTGAGGCATCCT AAGACGT TCGGECC 30
AAGGGACCAAGGT GGAAATCAAACGG DOMZh- 14- 18/ Exendi n-4 fusi on DMS nunber

7140 35 Am no acid sequence (SEQ ID NO 311)

HCEGTFTSDL SKOVEREAVRL H EVE KISEGGRS IBGAPPRSGGGGGSGEEES GGG GSDI QMIrQ SP S
SLSASVGDRVT| TCBASE QW G5V QP SVWIQQKRAMAPKITIHVIMIRB GBIVQOBSEVRC SRFV SGEGSGIMET LTI S
SLQPEDFATYY CAQGH MRV FOOETHVE N 0. dRINSUEH reoiTiAde Yysequeosev E SEQiEEENQT 312)

- 78 - GUACCTEEGCCATCGGGTGGT GGAGGCGGT TCAGGCGGAGGT GBCAGCGEC

GGTGGCGGGT CGGACATCCAGATGACCCAGT CTCCATCCTCCCTGICTGCAT CT GTAGGAGAC CGT GICAC

CAT CACTT GCQDW@\@' Cﬂﬁﬂ' (@@éTB I%H'%)
CTCAGT TATCT TGGhAS : MEHGRGAPRKGTLEWVSQT SDTADRT

TCATGFGX:GFT%%EWWM%%@TGRWVP FEYWGQGTLVT
TGGATCTGEGACAGAT TTCACT CTCACCAT CAGCAGT CTGCAACCT GAA

TTTGCTACGTACT ACT GIGCTCAGGGTCTTATGAAGCCTATGACGT TCGGCC

AAGGGACCAAGGT }. -19/ Exendi n-4 fusion DVMS nunmber 7141
Am no aci d S GGP S
oy m@%% s Rty fhe i
W(QJ(P KL

SLQPEDF LPRTFGQGTKVEI K R 20 Nucl eoti de sequence (SEQ I D NGO 314)
CATGGT GAAGGAACAT“TACCAGT GACTT GICAAAACAGATGGAAGAGGAG

GCAGTGCGGTTATPPUT @WT@E@&R&%A@CCAAGTAGCGGG
GCACCTCCGCCA*F'WW TR RICIEE HRETEREFSEGLEWVSQIADTADRT

GGT GGCGGGT CCEACAFTEATAT GAt) éVé‘r@éA‘rTGRWVPFEYWGQGTLVT
CTGTAGGAGACCESETCACCATCTCT TGCCGGGCAAGT CAGT GGATTGGGTC
TCAGTTATCTTGGTACCAGCAGAAACCAGGGGAAGCCCCTAAGCTCCTGAT

CATGTGGCGTTCEPQBT memmmam CM%T TTCAGT GGCAGT
GGATCTGCCRACAGXT T T EAGCT I GARE VACCVGANGARFPGBOLEWVSQIADTADRR
TTGCTACGTACTACEGTEKITH e N3 TCRA FEVCBCECATGRWAPFEYWGQGTLVT
AGGGACCAMSGT@GAAATCAAACGG DOVI?h 11/ Exendl n- 4 f usi onDMS nunber 7142

>DOM1h-574-174 (SEQ ID NO: 150)

EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTADRR

YYAHAVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
45 VSS



35 Amino acid sequence (SEQ ID NO 31 5) HGEGIFT SDLSKQVEEEAVRLFI EWLKNGGP S
SGAPPP SGGGGGSGEEGES GGG GSDI QMIQ SP S SLSASVGAEDRVTI TCRASRPI GTTLS W Q
QKPGKAPKLWOWRG/18R5LQ SGVP SRFS GS GS GIDFTLTI S PCT/EP2011/058298
SLQPEDFATYYCAQAGTHPTTFGQGTKVEI KR 40 Nucl eoti de sequence (SEQ I D NO 316) -
79 - GCACCTCCGCCATCGGGT GGT GGAGGCGGT TCAGGERGEEAGGT GGCAGCGEC

GGT GGCGGEGT CGGACATCCAGATGACCCAGT CTCCATCCTCCCTGT CTGCAT

CTGTAGGAGACCGT GTCACCATCACT TGCCGGGECAAGT CGTCCGATTGGGA

CGACGTTAAGTTGGT ACCAGCAGAAACCAGGGAAAGCCCCT AAGCTCCTCA 5

TCTGGTTTGGT TCEE TTCAGTGGCAG

ﬁ%&i@% HE%?%& PCKGLEWVSOIADTADRR
AAGGGACCAD %@%@%%ﬁ& %%97 CRUAPFEYHGOCTLYT .

Am no aci d sequence (SEQ ID NO 31 7) HGEGTFTSDLSKQVEEEAVRLFI E\/\LKNGGPS
SGAPPPSGGGGGSGEGGS GGG 15 GSDI QUIQSPS
SLSASVGDRVTI T P KLL|.LFGSR LQSGVPSRFS GS GS GTDFTLTI S
SLQDEDFATYY E %‘%%%%5&% k@&tl de seqguence & I D NO 318) 20
CATGGTGAAGGAK CRRERG VSQISDTADR
wqmdﬁmﬁ?ﬂﬁ@&ﬁw&@w&é&&éﬁé&%”@wmFEYWGQGTLVT
GCACCT CCGCCATEBGGET GGT GGAGGCGGT TCAGGCGGAGGT GBCAGCGGEC
GGT GGECGGGT CGGACAT CCAGAT GACCCAGT CTCCATCCTCCCTGTCTGCAT 25
CTGTAGGAGACCEPEEACEAT CACT TIEERCBAAAETVGT CCGAT TGGGA
CGATGTTAAGT TEETACTACCAAR ,'-rmn AR ECEAC VAN SHFBTRGAPGKGLEWVSQIADTADRR

XX COCATCACEGREPCAGTGGEAGI GRWAPFEYWGQGTLVT

TCTTGTTTGET TCI0BETHGRAPNAGTEGES
TGGATCTGGGACKGATTTCACT CT CACCATCAGCAGT CT GCAACCTGAAGAT

TTTGCTACGTACTACT GTGCGCAGGCTGGEGACGCATCCTACGACGITCGEECC 30
AAGGGACCAAGGHCGHAAATEAMACTEES (SEQ IDDMM hs4)1- 15/ Exendi n-4 fusi on DVS nunber
7143 Am no aevdLsequeare)?S&EQ RN sE NI KHCHGTFREDRE SKQVEREAYRLFT ADNMKNGGPS
SGAPPPSGCRGG3EEEESK GEr G MINBRS . QMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
SLSASVGDRVTI T/ERASRPI GTMLSWYQOKPGKAPKLLI LAFSR LQSGVPSRFS GS GS GIDFTLTI S
SLQPEDFATYYCAQAGTHPTTFGQGTKVEI KR Nucl eoti de sequence (SEQ I D NGO 320)

A ol GAACASCATTTAOCACT CAGEETIOMIACATCAMCAGIAG

GCAGTGCGGT TAEY; ﬁ\ﬁ@é@@% %%%P@@GLEWVSQISDTADRR
GCACCTCCeCAY &l N TGRAPPEVYWGOGTLVT
cejjececeoceeil TCCAGATGACCCAGFCF T CCTCCCTGICTGCAT

CTGTAGGAGA CACCATCACTTGCCGGGECAAGTCGTCCGATTGEEA
CGATGTTAAGTTGGIAG A,

-CI-I;‘CE.II:EI_GCTTT-IC-X s C’C’» ?&KELEWVSQISDTADRT
TTGCTA CT" AP TGRWVPFEYWGOQGTLVT

, 15 oy .
AGGGACCAAGGTBEAAATCAAACGG 10 DOWh14- 10/ GASC- NCE f usi on

>DOM1h-574-4 (SEQ ID NO: 157)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTGGHT

35 YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKYTGRWEPFEYWGQGTLVT
VSS

>DOM1h-574-168 (SEQ ID NO: 158)
EVOLLESGGGLVQPGGSLRLSCAASGFTEFFKYSMGWVROAPGKGLEWVSQISDTGDRR

40 YYDHSVKGRFTISRDNSKNTLYLQOMNSLRAEDTAVYYCATIYTGRWAPFEYWGQGTLVT
VSS

Table 4: Nucleotide sequences of anti-TNFR1 dAbs




Am no acid sequence (SEQ ID NO 321) encoding DOWh14-10/ GASC DI QMIrQ Sk
SSLSASVGDRVTI TCRASQW GSQLSWYQKPGKAPKLLI MARS SL 15 QSGVP SRF SGSGSGTDFTLTI S
SL QPEDFATWSCAQBURIIPKTFGQGTKVEI KRG GGGSC The C-termi nal @©¢ItEPRo18/068208 be

| inked to a new chem cal entity (pharnmaceutical chem cal conpound, NCE), eg
using mal ei m de |inkage. 20 Nucl eotide sequence (SEQ ID NO 322) encoding
DOM7h14- 10/ GASC GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACC
GTGTCACCATCACT TGCCGGEGCAAGTCAGTGGATTGGGTCTCAGT TATCTTG 25
GTACCAGCAGAAAGEAGKCANS GEEEG PARGCT §53TGATCATGTGECGT TC

CTCGT TGCAAAGE et SR AT GACERT - GHEARCT A TcceeecTCCCTGCGTC

AGATTTCACT CTGAGLAT CAAGT @m-ﬁ-&%ﬁ%é@m GCATTGGGTCCGCCA
TACTGIGCTCAGS -

T GBAAAT CoAACH BT O CT TG 36 DO b 0, HOAAPE ST B 68 no
%flq?/lréggggﬂs i_‘ O } “' GEP GTATATTACTGTGC
QSGVPSRFSC&%%_ ] é&?@é&é&? AYARRRCCTE T The

C-term nal ‘be linked to a new chem cal entity (pharnmaceuti cal

40 chem co und eg _using nal eimde |inkage. Nucl eotide sequence
(SEQ I D i@ n?ll =554 (SE)Q 1D NO' 160)g g q

GTACCAGCAGAAE@@QW FEFERAGHPECTGGGGGGTCCCTGCGTC
CTCGITGCAAAGT EECLT CECATEA GEERECATGCGTIGGETCCGCCA
AGATTTCACT CTCACEAT EACEASTC TEERABBTACCCACTGGTCGTGTTACA

TACTGT GCTCAGEST TACAGEEAT TTTARERNCE EEAACCREACTARGCEEGACAATTCCAAGAACA

GT %AATWA@%&%@'WWQQ%Q%G@Q%C§€G@Té@}TTACTGTGC
DOMZh- 11/ DOVIEAR2TG2BGHHAT OREVE! Gleifiret T 28515 GTQ GAFIAGGAC T 4CSeqeencaCE¢SEQ | D
NO 325) EVQRLESGEAVEPGESLRLGTAASGFTFNRYSMOW. RQAPGKGLEWSRI DS
YGRGTYYEDPVKGRFSI SRDNSKNTLYLQWNSLRAEDTAVYYCAKI SQFGSNA 15 FDYWEQGTQVTVSSAST
SGP SDI QVITQ SBoBSh SASYRRGTIDIKBRASRPI GTTLS WYQKPGKAPKLLI WFGSRLQSGVPSRFS
GSGSGTDFZQ. Tl SaSEQPEREATY Y AQAGTHRICHEQGEHEICKRCAnCnoGactcdeptusTauct@ot | de
pl us nyc tagrsequentecASEEr¢d:NO TR TTI2ATCGAGGTATAGGATGCATTGGGTCCGCCA
EVQLL ESGGGEL VRRSEEE RE SEARSEETENRY SMANRQARPEKEEYW SR BST XRGA YYERRYIKGERE S | S
RDN S KNTL YL @nMNaS; & RAEBDI AV ¢ 62 @ d16 calid AlrPYWER: & s VA Yo ST &GP SDI Q
M Q SP S SLSASYERRYI+dERASRIA AoTid % MY QREHEARKE E W WEESRE ) SV SRE®: ¢

GSGSGTDFFETI 542k QREBEM XY A GCGTTCGCCGETTTTTGACTACTGGGGTCAGGGAACCCTGGTC
ACCGTCTCGAGC

>DOM1h-549 (SEQ ID NO: 162)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTGCAGCCTGGGGGGTCCCTGCGTC
30 TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTGATTATGAGATGCATTGGGTCCGCCA

GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCATCTATTAGTGAGAGTGGTACGACGACA

TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

GAAACGTCGTTTITTCTGCTTCTACGTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
35 GTCTCGAGC

>DOM1h-574 (SEQ ID NO: 163)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA

40 GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGGTCATACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GAAATATACGGGTCATTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

45



25 AQAGTHPTTFGQGTKVEI KRAAAEQKLI SEEDLN Nucl eoti de sequence (SEQ ID NO. 327)
GAGGT GCAGCTGT TGGAGT CTGGGGGAGGCT TGGTACAGCCT GGGGGGTCC 30
CTGCGTCTGVGRTGTGCAGCCT COGGATTCACCTTTAATAGGTATAGTATGG  PCT/EP2011/058298

GGT GGCT COGCCAGGCT CCAGGGAAGGGT CTAGAGT GGGTCTCACGGATTG

ATTCTTATGGT CGTGGTACATACT ACGAAGACCCCGT GAAGEGCCGGT TCA

GCATCTCOCGOGACAAT TCCAAGAACACGCT GTAT CTGCAAATGAACAGCC

TGOGT GCCGAGGACACCGCCGTATAT TACT GTGCGAAAATTTCTCAGT TTGG 35

GTCAAAT GOGT TTEAGTACT GGET(AGGRARECLAGGT CACCGT CTCGAG

CGCT AGCACCAGEGGT GCAT CORAGATICCAGA AGFG
CTGTCTGCATCT%@@@?@%@M%%@K@ATGGGGTGGGTCCGCCA

%&é‘?’b‘cﬁ ‘;z “' n' e '5.‘5‘ el iAgﬁCGGGTGGTCATACA

-‘g AR N CAATTCCAAGAACA
CAGTGCCA N i GCGGTATATTACTGTGC
ACCTGAAGATTT AT ) GGGA o7 ACC
ACGTTCGGOCAA £ i Hy e tag- segliende (sEQ
I D NO 328) - C GGTGCAGCTGFTGGAGFCF(XBG(I?A(XI:TTGGTACAGCCFGGG(XBGT

CTGCGTCTCTCCT GT GCAGCCT COGGATTCACCTTTAATAGGTATAGTATGG
GGTGGCT %@MA@T@T%@A@%TCTCAC%ATTG

ATTCTTATGGT CEFEETACATAET PECARIHECESFERA BFFEACEGEEGEETCCCTGOGTC
GCATU@CGCGE@E@?T@E@%@%WW@&&@A@@@GMGGGGTGGGTCCGCCA
TGOGT GOOGAGGACACOCEEETATATT ACTETS AGAGTTTEBATACGGGTGGTCATACA

GTCAAATGCGTTTEACHFACT G AT ECACCCGACAATTCCAAGAACA
CGCTAGCACTAGTGGTCTATCH BAFECECCGCGGTATATTACTGTGC
CTGTCTGCAT CTGEAGSCAGACE! GBEAAGECGTCAGQGAACCCTGGTCACC

CGATTGGCGACGAGET TAALTT GGT ACCAGCAGAAACCACI—?GAAACIZCCCT A

AGCTCCTGATCTGGTI TTGGT TCCCGGT TGCAAAGT GGGGTCCCATCACGTTT

CAGI GGCAGT GGQ@GMGB%@\%T"B'EQA@'I’ IGHC?&EATCAGCAGT CTGCA
ACCTGAAGAT TT ECETACH ACT ACT 3T A A ST AEGACBCATECAACEGI GGGGGGTCCCTGCGTC

ACGT TCGGCCAAWM@@%@W@%@&C@MGGGGTGGGTCCGCCA

AAAACT CAT CT CAGAACAGGAT LA GAATT A% XM kirch/nb@virme 2 A 23 c B us T oarRVST Aturber
5516 20 Am nepaehdcseanensest SRR dd NG T2 ATCTCCCECEGACAATTCCAAGAACA
WQLES%—V@%%B%MMW SREP8CGeTATATTACTETGE
YGRGTYYEDPVKERR %@é@e%%@%%@%&%@%@%@@e&%%&@éﬁ%ﬁ SGP

SDI QMIQ SP S$E§?§§%\/TI TCRASRPI GTMLS 25 WQOKPGKAPKLLILFGSRLQSGVP
SRFSGSGSGTDF EDFATYYCA QAGTHPTTFGQGTKVEI KR Ami no acid pl us

nucl eoti de p S ag EQ J.D NO 330) 30

EVQL LESGGAL VOPGS g&%@%&@ﬁ

YGRGTYYE e-" L : &)ﬁéﬁ%@;& ST SGP
SDI QMTQ - CORVTY GCC
SRFS&S&SGTDF*?E’%%%E A

Nucl eotide s& Ggﬁgg% @9}?@2@% CGGTTC CCATCTCCCGCGACAATTCCAi\EAACA
GAGGTGCAGCTGF ?%%%&é@éf@éé@@é? GCGGTATATTACTGTGC
CTGCGT CTCTCCPE&T BEABECT e e A A AR FAGGTATAGFRATFEG 4 GCAACCCTGGTCACC
GGT GGCT CEBCCABLET CEAGCGGAAGGGT CTAGAGT GGGTCTCACGGATTG

ATTCTTATGGTI CGTGGTACATACTACGAAGACCCCGT GAAGGGECCGGETTCA
GCATCTCCCGCGACAATTCCAAGAACACCGCTGTATCTGCAAATGAACAGCC
TGCGTGCCGAGGAOQ@E@EEGJ’ATNSEQG’DGWBCMAAI I TCTCAGITTGG
GTCAAAT GCGT TEGACTACK GEBET CAHIAAT A FCGAGCABGGGGGTCCCTGCGTC
C@TA@A@AGTG@ECMT@CM@WW@MWT@@TC@ATGG@GTGGGTCCGCCA
CTGICTGCATCT @AW@WW@T@%@ATACGGGTGGTCATACA
CGATTGGCGACGAT @t TAAGT A G ACE AT M AN GABRABCCCCTAGCGACAATTCCAAGAACA
AGCTCCTGATCT tet TE ST @Mﬂmﬁﬁmﬁ@é@ﬁﬂ&@é@fm@&ﬁﬂeﬁ

GEGACAGATTT CACLCATAASc A G EASEAGIC GIMEEA T ACTGGGGTCAGGGAACCCTGGTCACC
ACCTGAAGH TTEECTAGEAT ACTACT GT GCGCAGGECT GGGACGCATCCTACG

ACGT TCGGCCAAGGGACCAAGGTGGAAATCAAACGG Nucl eotide plus nyc tag sequence (SEQ
| D NO 332)




10 GAGGTGCAGCTGTTGGAGT CTGEEEGAGECT TGGTACAGCCT GEEEEGTCC
CTGCGTCTCTCCTGI GCAGCCTCCGGATTCACCTTTAATAGGTATAGTATGG

GGT GGCTCOEBCAGAGIBLAGCGAAGGGT CTAGAGT GGGTCTCACGEATTG PCT/EP2011/058298
ATTCTTATGGT CGT GGTACATACTACGAAGACCCCGT GAAGGEGECCGGI TCA
GCATCTCCCGCGACAAT TCCAAGAACACGCTGTATCTGCAMATGAACAGCC 15

TGCGT GCCGAGGACACCGCCGTATATTACTGTGCGAAAATTTCTCAGT TTGG

GICAAATGCGT TTGACTACT GGGEGT CAGGGAACCCAGGT CACCGT CTCGAG

CGCTAGCACCAGT GGT CCATCGGACATCCAGATGACCCAGT CTCCATCCTCC

CTGTCTGCATCT GRAGRAGACOGT GEGAGEATSAFTFH GCOGGEGCAAGTCGTC

CGAT TGCEGACCGAEH EAAGT I (=1 %%ﬁ%@c%@GGGGGTCCCTGCGTC
AGCTCCTGATCT LG “‘ '"'-"" ”" i ATGGGATGGGTCCGCCA

G -
‘ ‘ A A
CAGTGGCAGT GGA . ‘\ﬁ- -\f v
privcibergyiye b :'f }u‘g‘ dd “}:.ei“‘e‘% 1;_ TACGGGTGGTCATACA
'(

ACGT TCGGCCAAG A eenu AT '«eene KA COACARTTCCAAGAACA
AAAACTCATCT 5‘9 e d "‘n’ 5fnm GHATRTEAGETNE nunber
AAMCTCATCTCACAALACL ?ﬂz& M thali g3 bRk oD
EVQLLES véE@%%EﬁE%CAASGFTFNRYSNG/\LRQAPmG_E\AX/SH DS YGRGTYYEDPVKGRF S | S
RDN S K YLQ MN S LRAEDTAVYYCAKI S FG SNA FDYWEQ GI' QVTVS S AST SGP SDI Q
MI Q SP S SL3RSVEDRYTH TERASRPDAINLE PGKAPKLLI LAFSRLQ SGVP SRF S G S GS
GIDFTLTI S SLEPEBEATAYCACBECEESIHES CRERARACRETaErECPT vsC Hefeb Eot i de
plus nyc tagngag@ﬁ@@@@T@@@TWCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
EVQ_LESGGGLV@?%E% CAASEETENESASM S KAGCER/SREDEST30GGGTGGTCATACA

YGRGTYYEDPVKGRF SR SRDNSKMNIT ¢ TINSERAED A Y YCARTSOF GSNAGC FOYMEDGTAMANSSAST  SGP
SDI QMTQ SP SSESASVEDRVIT AZRASHI AGINLIS OMTQOKPEKARKELCEAFSRETA BGVPL GTGC
SRFSGSGSGT DFER TR SSIL APERFATY YA QAGTHRTTREQGFKVECKRASAEQRKRAASEEDENI @ACC

Nucl eot i de sequenceGCSEQ ID NO. 335) - 84 -
GAGGTGCAGCTGI TGGAGT CTGEEEEAGECT TGGTACAGCCTEEEEEETCC

CTGCGT CTel CCFGhBCACRCT COGGAENAGAQMT TTAATAGGTATAGTATGG

GGT GCCT CCCCCAGCET CEACCEAACE XA A TS AETHCTCACERAR TG b cATE CATATC XTI GT G
GTACATACTAC GAACAE:€: s ET & AFHe Ao (BB ECPAAGTATTCGATGGGGETGGGTCCGCCA
GCATCT CCCGCCGAGAAL € 6 AR AKX GIAT T IAM P ACAGEGA A T ACGGGTGGTCATACA
TCCGT GCCGACGAL ARG Ad AT I AT I LAMA TR FGAGH E G- acanTTCCARGARCA
GTCAAATG%G'-TE%@Q}-@m&@%@cecemmmmwemc

CGCTAGCA! ST C
A&EGAACCCTGGTCA
CTGTCTGCATCT G GAACCCTGGTCACC

CGATTGGGACGA

AGCTCCTGATCCT | T
CCTGAARA GGGGTCCCTGCGTC

COEDEPEEH e‘é‘ru?
CGTTCGGC@A%&%&%%@% ElGéF&AIA&é“ E}SA EG?E G%%%%%%%% (S EQ

CHICINNE L EAGAREEECCECHRRTELT
lC;gG1I\'IgT C? ?ég)T g Wﬁ%@%ﬁ%ﬁ&?&@ﬁ?@“ﬁﬁmTCCAAGAACA

2N SCEATHECATFETH AT BSITESE G

GTACATACIAC @A@K@TEC@G@GWC@T@“@C@ACTGGGGTCAGGGGACCCTGGTCACC
GCATCTCCCGCCGACAATTEGAAGAACACGCT GTATCTGCAAATGAACAGCC
TGCGTGCCGAGGACACCCCCGTATATTACTGTGCGAAAATTTCTCAGITTGG 25
GTCAAATGCGTTFCAETAET wm CACCGTCTCGAG
CGCTAGCACCAGEFSGFCCAAG LeI(P.1¥! X GCARCETCCIGGGGGGTCCCTGCGTC
CTGTCTMCT@(EA@@A@CE’@'MMW@@TGATGGGGTGGGTCCGCCA
CGATTGCGGACGATEGT TAAGT F T ACEAG - GARAGECCCTAAATACGGGTGATCATACA
AGCTCCT GATCLTAG@A@@dA@@ﬂddMﬁ%ﬁ@@@@R@é@@ﬁ@@@ﬁ@AﬂCmﬂaﬁ GATC
TGCGACAGATTT cCACE T 8T ¢ CACKAT CAIAGT (GG (TR CGAGGACACCGCGGTATATTACTGTGC

CCTGAAGAT TT T i AT AT ACT & XA L A E I THEEHAGETA FOCEACEARLGGGARCCCTGGTCACC
CGTTCGGOGAAGSGACEAAGGT GGAAAT  CAAACGGGOGGCCGCAGAACAA

AAACTCATCTCAGAAGAGGATCTGAATTAA 35 Where a mnyc-tagged nol ecul e is indicated
inthis table, this was the version used in PK studies in the exanples.
Where no myc-tagged sequences are given, the PK studies in the exanples
were not done with nyc-tagged naterial, ie, the studies were done with the
non-tagged constructs shown. 40




EXEMPLI FI CATION - 85 - All nunbering in the experinmental section is
according to Kabat (Kabat, E. A National Institutes of Health (US) &

Col unmbi a WoizoerRittsy. Sequences of protei ns of i mmunol ogiPCRIEPROI®FESE , edn 5
(US Dept. O Health and Human Services Public Health Service, National
Institutes of Health, Bethesda, MD, 1991)3.- 5 Derivation of DOM/h-11
variants is described. EXAMPLE 1: VK Affinity Maturation Selections: HSA
(Human Serum Al bumi n) and RSA (Rat Serum Al bum n) antigens were obtai ned
10from Sigma (essentially fatty acid free, -99% (agarose gel

el ectrophor esiglnLyoRbi b1 Zed porgeisfHat. No. A3782 and A6414 respectively)
Bi oti nyl at edGR&@?éEAég%T @réﬂ’t@bé&&p&&%&%G‘&%%%Aﬁééﬁeééeééwéc%céwk

Sul f o- NHS- S%c%be&e&' itees Gatro o233} Ehoe s e@f»‘@&

removed by zseAéf% Ablé Salting

f ol | owed s 4051 E Tef
gl i b s g
ibraries Weﬁé é éa ﬁw&\ FO65 s %—\%{9 GhE

2008/ oiaglsé sequences of DOMZh-11 and DOM’h-14). The CDR
librarieswere enerated in the vector and the error prone libraries
wer e generaté@ogﬁhfﬁ% tﬁn@@CM%bﬁ%rlf@o allow for selection with or without
prot ease treafheht AGWE%?%@GWGG%G%%@rTG@é“ﬁﬁ@@CGFGEEEGﬁBC%%%%G%Ct or

i n which theT@@ﬁGTGT@C%%§¢Eﬁ@ﬁG%ﬁﬁﬁAQR¥Eﬂﬁﬁﬁ&%ﬁgAﬁgCﬁéﬁﬁﬁ@@EGﬁﬁ?¢ﬁ@@@A east
gl ycolipid aﬁéﬁEﬁéaG§@A$@@@EQﬁ%ﬁkﬁ?ﬁ@Q§Q§CA§A$&§ET@éﬁﬁﬁﬂ@GGGTG%I%@ERﬁEhtains
a c-nmyc tag BeCRecACRERCT caErrANEEIHE Tand C§aR8 CLCLECCMARERT pUAKGAMEA gene
1l back in E£GERETATATSCARHUSFAGEHUENTEE TANTGACEAS ARELLGEBRRAT PAQPTETEEC

di spl ay vect 6ASABATAAGGSGET CET T MEAGC I TUKAIGAGITIAC TEXPLESSC0AAKECTDEGT @ can be
uni versal ly ggedccp®OM33 is a nodified version of the pDOVA vector where
the the c- 30 myc tag has been renoved which renders the dAb-phage fusion
resi stantot o>bbe1proevease (SEQSI® NOtLygsin. This allows the use of trypsin
wi thin the phagersehecttonctasset@nicdcaAbs hhatcarecnoteTdrot@ase: st abl e
(see W2008149143rcTccacccTeic@iT@izduane mahdratrironatrcbtartesrc@t@sm d DNA
encodi ng t he cdABCER:HEANBEGH ©th WS AIRldTded X TREBAn#AEAGG T BETEENEMORPH(T)
|1 RANDOM 5 MJEAENESE S dofd A6 c dinque cib-agenestackhtrc SiA @l agene) .
Iggcfrggﬁajt@%@T%Tﬂ@é%@@AXégéhﬁ%ﬂdcéﬁé&d*@bch%%ﬂc%§@@cb@TﬂT Tﬁﬁ%Téﬁbcctlons
wer e perfor é%ééAE éggggﬁerg%gﬁgﬁﬁiﬁnw eotlgés cgn%a?ﬁéﬁgé%$§§¥%iﬁﬁ

codons to dlver5|?y he required p05|t|ons in the dAb to be affinity

mat ur ed. Assg %ﬁe% generate a full length 10diversified
i nsert e i gation
roacti onli th H% i i %ﬂ‘f%ﬁg%ch%%ﬁﬁw%ﬁe'“%ggpa§8§G§§ﬁ9%%5€6%g

mut agenesi s EF SERGEECTEst Hue s> A e ECLIP TS CaT vk 195 hased 2

expr essi on vECHOFCHREFR DBt €T ?9%95§AEFT§86AB CrHaTPALZ P ohot er .
A GAS1 | eader25éftbente”{Seec WD GHIF 4 -CérdsuFe5CSELF P T OnCACI At at ed,
sol ubl e dAbs CEREETRRET IS MR ¢4t Gt A CoGpeFratahrt IO T TG . dAbs
are cl oné¥ SGRIFARBT PCFACTHI ST Ve BiC TSI Tappenas Ta e A agC aeCTHREA
C-term nus ofTEREGHAB. This protocol using Sall and Not | results in

i nclusion of an ST am no acid sequence at the N-term nus.
>DOM1h-574-17 (SEQ ID NO: 178)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGATGGGTCCGCCA

GGCTCCAGGGAAAGGTCCAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCATACA

TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACA
45 GTCTCGAGC



The ligation produced by either nethod was then used to transformE. col
strain TB1 by el ectroporation and the transfornmed cells plated on 2xTY agar
cont ai ni NyORB112@k g/ ML tetracycline, yielding library siPeegped1155829407

cl ones. The error-prone libraries had the foll owi ng average nutation
rate and size: DOMrh-11 (2.5 nutations pel-dAb), size: 6.1 x 108 , DOWh-14
(2.9 nmutations per dAb) , size: 5.4 x 108. Each CDR | i brary has

four amno acid diversity. Two libraries were generated 25for each of CDRs
1 and 3, and one library for CDR2. The positions diversified within each
l'ibrary are @@OM@thw@ {@mg@@lgpNgslﬂ@sed on VK dummy DPK9 sequence):

Library size BRENER- G%%@CA%%%T&gEE%%@c@c%eé@ﬁ? 8 X
107 30 2- S30.

Y.
m@? e ot
o ﬁ';z\“éa ?EE E‘éﬁ %%ﬁ%% ﬁg % ﬁ @@X%fiﬁz,a?%

The error pr6AETFFBF&ri es and each CDR library mere sel ected as an
i ndi vi du pool in aII rounds. The flrst 10round of sel ection was perforned

agai nst HSA pas¥ipapyicbat GFQHR WO aHs0)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGGTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGATCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCATACA

15 TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

20 >DOM1h-574-25 (SEQ ID NO: 181)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-26 (SEQ ID NO: 182)

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC

35 GATATATACGGGTCGTTGGGAGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-27 (SEQ ID NO: 183)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTACA
TACTACGCGGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGAAGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
45  GTCTCGAGC



i mmunotube at I ng/mM . Round 2 was perforned agai nst 100nM HSA and round 3
agai nst | OnM (CDR sel ections) or 20 or 100nM (Error prone sel ections) HSA
bot h as swbubliet4gmshecti ons fol l owed by a fourth round ofPCIaPeitioss?osv t h t he
error prone |libraries against 1.5 nM HSA as a sol uble selection. The error
prone libraries were 15 eluted with 0. 1Myl-ycine pH 2.0 before
neutralisation with IMTris pH 8.0 and the COR libraries were eluted with

| mg/ ML trypsin before infection into | og phase TGL cells. The third round
of each sel ection was subcloned into pDOV for screening. Sol uble

sel ections ug@@M@hogW@yb@tgﬁcyﬁyNOZan Trypsin sel ections agai nst HSA: In
order to sel gakcdAbs: ém@ﬁ chashstanes é@@’ﬁé‘&@ﬁeé@ré he
parental clonerand; EG@@% cyAdcrﬂ%% gﬁgi E f@@@f&&

trypsin vas [Ee cb§e8 Sty aA
/nﬁ

sel ection wer,

prone I|bran

wi thout tryp kﬁ éf

Lot z%&?% %%@%ﬁﬁ%ﬁap

perforne by &“sel ection using biotinylated HSA agalnst 100 nM HSA
wth 20 g/n1 or 100 ji rypsin for 1 hour at 37C. The final round of
sel ection ma§DB¥FFo?ﬁé62g @EQNG%ﬁ% t8Mecti on usi ng biotinyl ated HSA

30agai nst 106AN-HSAAGE T RT 160G %GQ%WTMM%HET%G@ EICCCT@HES1IC 3)

Cr oss- over s8p€§€F6E§Cé@%§%%@G¢¥$¢QAQﬁﬂﬂTGEEA&ﬁEAﬁgﬂGGF6@ﬁ@EG@G2§@GQ%k first
round sel ect FOATRESCEARAAFEET GLAGCHGH GHSIC IGIGAPR TRASSARERYGCCOAPRECHS A r 1 uM
HSA (sol ibl e TAETAEEEBAICTEOH T @MEH-IL & TGN CTRCEECHBUANETOF ARGAAMA e

5sel ecti ons &§arASRTOT6CANYT GAEARRSA HICTEONCAGEAERCOASGETATATMEBET¢OUNd 1,
100nm for r oGAGA2ZAARAGAGNNGTTE@HN @IC TINNIG2AGTACAGE G3CASCERRAL OYGGTCAt@gy and
affinity detemrnirnancon: I n each case after selection a pool of phage DNA
fromthe appropriate round of 10selection is prepared using a QAfilter

m di prep2&it >0Quapeny4-the(IBNAD sodig®st ed using the restriction enzynes
Sal | and Not baandcthecenrtchesritrgenes e tidegatedccntoctbercorrespandi ng
sites in pDOYbrthecsotubterexitessd it veeianamirehcexpressesctheccn with a
nyc tag (seecBETCERZ00BAOOIYERNcadne:dicartied ANAGErlsREcEOTGATCGTAGA

el ectr ot ransfrgr i Ecc &AL TR 20lc &t d G whinel aat@ cbheRGc A QMRTOVEL BA N on
agar plabgs %é@?@‘rﬁ%@ AA@?G%A@@dC%I%C@@G@Chﬁb@CGE&@TA@?H&%(’BT@C

oast 96 ol Oee W LESlad Tor bl koo 16 PEA EEA { CIRBRSI Gus-

%%Tﬁgég nono gus nonkey
Serum Al bum n) %nnuse serum al bum n) and RSA by Bl AcoreTM (surface
pl asnon reso alned from Sigma (essentially fatty

SRR @ﬁiﬁeégg R q§§§§¢ §cé§&ah¢g%§§ﬁfﬁ¥ﬁ§¢% 3

pronetic bI uECFSQFﬁT ?%% SR WEH%T%?%T@?%%%%
bacterial cu FGF%CM TNEXCEHY %ﬁ%?ﬁ;ﬁﬁ% Feaberft ght %Z%T%G/@Q% 96
vel | pl ates. TRhe2etftuters %%Psﬁ%crﬁc%w T§8F66ﬁéc AbT Wekh ehith i f uged

and anal gsedCSQTQFAEBF%CZFM B M Ttg RO TGl G@@ SLAYCHSACTESAT TABNHrfd RSA
CVB chi p$gd Cﬁéﬁé@AﬁéQ@G$?ﬁﬁﬁﬂ@Qﬁ%&ﬂﬁ?ﬂf3A#Q¥NCT@ﬁé§€c§ﬁééﬁé§C@TG%¥Q%ﬁﬁ
al bum n by ofsffCFat&Gscreeni ng. The cl ones were sequenced reveal i ng uni que
dAb sequences. The mininumidentity to parent (at the amno acid |evel) of
t he cl ones sebevf bd5>Was397(SER (DO h8S)1- 3: 97. 2% DOWh-11- 12: 98.2%
DOVMrh11- 15: 9B8G8%:CPAVWHT 1ACASTC U8 R%AINONIIGCTACAGCCIZCRGFCTCCEBGEGTC
The m ni Aim TdE@NtTEyGtAGPaT @t EcAdE TaEnTe Aachd ThexebEcet cthec ctaorres
sel ect ed was c86T380¢EOOMIb:edAc1A: 206 3%C TOAVAITATATT8 AA9AC 3G TEOMIbTFAZ 19:
98. 2% DOWhTi47285C289a8%¢cEMAGAF:EHTIRACZHICTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
45  GTCTCGAGC



Uni que dAbs were expressed as bacterial supernatants in 2.5L shake fl asks
in 5 Onex nedia at 30C for 48hrs at 250rpm dAbs were purified fromthe
cul ture meEdi2a1lbp4Bbsor ption to protein L agarose foll owedThp2@hoss2on w t h
10mM gl yci ne pH2. 0. Binding to HSA, CSA, MSA and RSA by Bl Acore was
confirmed using purified protein at 3 comgentrations 1pM 500nM and 50nM
To determne the binding affinity (KD) of the Al budAbs to each serum

al bumin; purified dAbs were anal ysed by Bl Acore over 10 al bumn
concentration range from 5000nMto 39nM (5000nM 2500nM 1250nM 625nM
312nM  156nM. pARaML 53908 . (sERbIeng: 149)pu dAb Affinity (KD) to SA (nM Kd Ka
Rat  DOWh- 14602, 095E- 0d: A HOEH06, h@ah 976A0E; 03 A BIEHNO
DOVh- 14-18 410021275 OdcP: QR M -Ahortdt9:890 careaceracerceacea

GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACT
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGTGCCTTTTGACAACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

10
>DOM1h-574-35 (SEQ ID NO: 190)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTATTACGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTACA

15 TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTCAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

20 >DOM1h-574-36 (SEQ ID NO: 191)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGGTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTACA
TACTACGCGGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-37 (SEQ ID NO: 192)

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAAGACACCGCGGTATATTACTGTGC

35 GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-38 (SEQ ID NO: 193)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACGGGTGATCGTAGA

TACTACGATGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
45 GTCTCGAGC



2. 870E-01 3.20E+05 DOM 7h- 14-28 45 (140) 7.0E-02 (1.14le-1) 2.10E+06
(8.3e5) DOM 7h-14-36 30 (6120) 2.9E-02 (5.54e-2) 1.55E+06 (9e3) DOM
7h-11 210802000E4G1 4. 8OE+04 DOM 7h-11-3 10000 (88000) @TTEPee1L)s¥28s .11 e3)
- 90 -

-54 -

>DOM1h-574-39 (SEQ ID NO: 194)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

5  GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTAGA
TACTACGCAGACGCGGTGAAGGGGCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

10
>DOM1h-574-40 (SEQ ID NO: 195)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTACA

15 TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTAAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

20 >DOM1h-574-53 (SEQ ID NO: 196)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTAGTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGAGCGTAGA
TACTACGCAGACTCAGTGAAGGGCCGGTTCACCATCTCCCGCGACAATCCCAAGAACA

25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGAGCCTTTTGAATACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-54 (SEQ ID NO: 197)

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAACTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTACA
TACTACGCGGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

35 GATATATACGGGTCGTTGGGAGCCTTATGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCACGAGC

>DOM1h-574-65 (SEQ ID NO: 198)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGAATACGGGTGATCGTAGA

TACTACGCAGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGATAATTCCAAGAACA

CACTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
45 GTCTCGAGC



DOM 7h-11-12 200 5.22E-01 2. 76E+06 DOM 7h-11-15 20 2.10E-02 1. 10E+06 DOM
7h-11-18 80 (29000) 6.0E-02 (3.7e-1) 1.64E+06 (1.3e4) DOM 7h-11-19 28
(17000) 9voeosD214fB1d4e- 1) 9. 80E+05 (8. 1e3) Cyno PCT/EP2011/058298

-55-

>DOM1h-574-66 (SEQ ID NO: 199)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

5 GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGAATACGGGTGATCGTAGA
TACTACGCAGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGAAGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

10
>DOM1h-574-67 (SEQ ID NO: 200)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGAATACGGGTGATCGTAGA

15 TACTACGCAGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

20 >DOM1h-574-68 (SEQ ID NO: 201)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGAATACGGGTGATCGTAGA
TACTACGCAGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGAGGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-69 (SEQ ID NO: 202)

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGAATACGGGTGATCGTAGA
TACTACGCAGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

35 GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-70 (SEQ ID NO: 203)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA

TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCARATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

GGTATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
45  GTCTCGAGC



DOM 7h-14 66 9. 65E-02 1.50E+06 DOM 7h-14-10 9 1.15E-02 1. 60E+06 DOM
7h-14-18 180 1.05E-01 6.30E+5 DOM 7h- 14-19 225 1.56E-01 7. 00E+05 DOM
7h- 14- 28 6 20138)751. 3E- 01 (1.34e-1) 2.50E+06 (9.8e5) DORCTIEPLIMBE5235 ( 7830)
1. 9E-02 (1.1le-1) 9.80E+06 (1.43e4)
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>DOM1h-574-71 (SEQ ID NO: 204)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

5 GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGAAGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

10
>DOM1h-574-72 (SEQ ID NO: 205)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA

15 TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

20 >DOM1h-574-73 (SEQ ID NO: 206)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGAGGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-74 (SEQ ID NO: 207)

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

35 GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-75 (SEQ ID NO: 208)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACGGGTGATCGTAGA

TACTACGATGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCARATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
45  GTCTCGAGC



DOM 7h-11 1000 6. 82E-01 8. 00E+05 DOM 7h-11-3 670 (200) 9.6E-02 (1.5e-1)
2. 90E+05 (7.26e5) DOM 7h-11-12 >6000 DOM 7h-11-15 3 5.57E-03 5. 80E+06 DOM
7h- 11- 18 WOQ00/465000) 1.36 (4.8e- 1) 2. 25E+05 (7.3e3) PCT/EP2011/058298
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>DOM1h-574-76 (SEQ ID NO: 209)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

5  GGCCCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACGGGTGATCGTAGA
TACTACGATGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGAAGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

10
>DOM1h-574-77 (SEQ ID NO: 210)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACGGGTGATCGTAGA

15 TACTACGATGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

20 >DOM1h-574-78 (SEQ ID NO: 211)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACGGGTGATCGTAGA
TACTACGATGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGAGGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-79 (SEQ ID NO: 212)

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACGGGTGATCGTAGA
TACTACGATGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

35 GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-84 (SEQ ID NO: 213)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTAGA

TACTACGCAGACGCGGTGAAGGGGCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
45 GTCTCGAGC



DOM 7h-11-19 >10000 (375000) (6.2e-1) (1.7e3) Mouse  DOM 7h- 14 12
4.82E-02 4.10E+06 - 91 - DOM 7h-14-10 30 3.41E-02 1.29E+06 DOM 7h- 14- 18 65
9. 24E- 02 WO28EHA67SDOM 7h- 14- 19 60 PCT/EP2011/058298
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>DOM1h-574-85 (SEQ ID NO: 214)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

5  GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTAGA
TACTACGCAGACGCGGTGAAGGGGCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGAAGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

10
>DOM1h-574-86 (SEQ ID NO: 215)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCCCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTAGA

15 TACTACGCAGACGCGGTGAAGGGGCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCCGAAGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

20 >DOM1h-574-87 (SEQ ID NO: 216)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTAGA
TACTACGCAGACGCGGTGAAGGGGCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGAGGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-88 (SEQ ID NO: 217)

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTAGA
TACTACGCAGACGCGGTGAAGGGGCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

35 GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-90 (SEQ ID NO: 218)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTTTGAAGTTTTCGATGGGGTGGGTCCGCCA

GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGAATACGGGTGATCGTAGA

TACTACGCAGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
45 GTCTCGAGC



5. 76E-02 1.16E+06 DOM 7h-14-28 26 (31) 3.4E-02 (7.15e-2) 1.60E+06 (2 .28
e6) DOM 7h-14-36 35 (33) 2.3E-02 (7.06e-2) 8.70E+05 (2 .11 e6) DOM
7h-11 500802000E4G1 DOM 7h- 11-3 >10000 (36000) (6. 12e- PYT(EP2@T0432990M
7h-11- 12
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>DOM1h-574-91 (SEQ ID NO: 219)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTGAAGTATTCGATGGGGTGGGTCCGCCA

5 GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

10
>DOM1h-574-92 (SEQ ID NO: 220)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTCAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACGGGTGATCGTAGA

15 TACTACGATGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

20 >DOM1h-574-93 (SEQ ID NO: 221)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTTTGAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACGGGTGATCGTAGA
TACTACGATGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-94 (SEQ ID NO: 222)

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGAATACGGGTGATCGTAGA
TACTACGCAGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGCATATTACTGTGC

35 GATATATACGGGTCGGTGGCCCGACTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-95 (SEQ ID NO: 223)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGAATACGGGTGATCGTAGA

TACTACGCAGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGCATATTACTGTGC

GATATATACGGGTCGGTGGCCCGACTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
45 GTCTCGAGC



130 1.89E-01 1.53E+06 DOM 7h-11-15 10 9. 40E-03 1. 10E+06 DOM 7h-11-18 150
(1600) 2.4E-02 (6.23e-2) 4.40E+05 (4e4) DOM 7h-11-19 100 (18000) 3.7E-02
(8. 8e-2) WO40EHA67514. 9€3) Human DOM 7h-14 33 PCT/EP2011/058298
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>DOM1h-574-96 (SEQ ID NO: 224)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

5 GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGCCCGACTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

10
>DOM1h-574-97 (SEQ ID NO: 225)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA

15 TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGCCCGACTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

20 >DOM1h-574-98 (SEQ ID NO: 226)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACGGGTGATCGTAGA
TACTACGATGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGCCCGACTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-99 (SEQ ID NO: 227)

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACGGGTGATCGTAGA
TACTACGATGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

35 GATATATACGGGTCGGTGGCCCGACTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-100 (SEQ ID NO: 228)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGATGGGTCCGCCA

GGCTCCAGGGAAAGGTCCAGAGTGGGTCTCACAGATTTCGGCCTGGGGTGACAGGACA

TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
45 GTCTCGAGC



4.17E-02 1.43E+06 DOM 7h-14-10 12 1.39E-02 1.50E+06 DOM 7h- 14-18 280
3.39E-02 1.89E+05 DOM 7h-14-19 70 5.25E-02 8.26E+05 DOM 7h- 14- 28 30 (8260)
3. 3E-02 (W0ReH2W475124E+06 (6. 78e3) DOM 7h- 14-36 28 (126G TEPAE103:20%. 7e- 2)
1. 23E+06 (5. 4e4)
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>DOM1h-574-101 (SEQ ID NO: 229)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA

5 GGCTCCAGGGAAAGGTCCAGAGTGGGTCTCACAGATTTCGGACGGCGGTCAGAGGACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

10
>DOM1h-574-102 (SEQ ID NO: 230)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGATGGGTCCGCCA
GGCTCCAGGGAAAGGTCCAGAGTGGGTCTCACAGATTTCGGACTCCGGTTACCGCACA

15 TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

20 >DOM1h-574-103 (SEQ ID NO: 231)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCCAGAGTGGGTCTCACAGATTTCGGACGGGGGTACGCGGACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-104 (SEQ ID NO: 232)

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGATGGGTCCGCCA
GGCTCCAGGGAAAGGTCCAGAGTGGGTCTCACAGATTTCGGACAAGGGTACGCGCACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

35 GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-105 (SEQ ID NO: 233)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGATGGGTCCGCCA

GGCTCCAGGGAAAGGTCCAGAGTGGGTCTCACAGATTTCGGAGACCGGTCGCAGGACA

TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
45 GTCTCGAGC



DOM 7h-11 2800 6.41E-01 7. 00E+05 WO 2011/ 144751PCT/ EP2011/ 058298 - 92 -
DOM 7h-11-3 32 (130) 1.6E-02 6.50E+05 (2.35e-2) (1.86e5) DOM 7h-11-12 350
4. 13E- 01 WO2680675DOM 7h- 11- 15 1 1. 84E-03 2. 00E+06 DOM PoTEP213/05609¢ 32000)
5. 1E-02 3. 40E+06
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>DOM1h-574-106 (SEQ ID NO: 234)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

5 GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTAACAATACGGGTTCGACCACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

10
>DOM1h-574-107 (SEQ ID NO: 235)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCCAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA

15 TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

20  >DOM1h-574-108 (SEQ ID NO: 236)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCCAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-109 (SEQ ID NO: 237)

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC

35 GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-110 (SEQ ID NO: 238)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA

TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
45 GTCTCGAGC



(2.7e-1) (8.39e3) DOM 7h-11-19 65 (38000) 1.1E-01 1.80E+06 (2.09e-1)
(5.4e3) *: values in brackets were derived froma second, independent SPR
experi merw0 2M1/14D37h- 14 derived variants are cross-rea®CiEP2410/068208€e, rat,
human and cyno serum al bum n DOWh-14-10 has inproved affinity to rat, cyno
and human serum al bum n conpared to parerg3s.- DOWh-14-28 has an i nproved
affinity to RSA. 5 DOWh-14-36 has an inproved affinity to RSA, CSA and
MSA. DOWh-11-3 has inproved affinity to CSA and HSA. DOWh-11-12 has

i nproved affinity to RSA MSA and HSA. DOWh-11-15 has inproved affinity to
RSA, MSA, CSApanéy, HSA, - DOV, é]mlﬁoa@gb DOM7h- 11-19 have inproved affinity

to RSA, MSA a @GW@ AGé@Gﬁ%@E&&f& Gé%débd@%T%% ﬁ%&e@@&@@eéée%&@ ones

DOWrh- 11- 3:

mﬁ i i‘l\%ﬁ‘éfﬁﬁ%ﬁ& &&k&%%f
affinity nmat lf |A%%TIC@8G g rar Y,
round 3 outp E/E%ﬁf%gﬁ ;{%é i

addi ti onal 3 é@ﬂ G P55 (vas,

f
gég ol
A50, A51 85 tnd 3 selection with 1nM of RSA DOVI?h 11-18
From cro% Q. over sel ectl ons (L%[Erforrred (ﬂal nst HSA as round 1 20fol | owed by
addi ti onal 3”PBtthEs° of ~sef SERIPsNBgathHst RSA using the error prone
library, rOuﬁg}GgTgg{xgggGye@%mme(%@@GGCTTGGTACAG CTGGGGGGTCCCTGCGTC

TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA

15 TACTACACACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

20 >DOM1h-574-113 (SEQ ID NO: 241)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGCAGA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-114 (SEQ ID NO: 242)

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTTGAATACTGCTGATCGTACA
TACTACGATCACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

35 GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-115 (SEQ ID NO: 243)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA

TACTACGATCACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCARATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
45  GTCTCGAGC



WO 2011/ 144751PCT/ EP2011/ 058298 - 93 - DOWh-11-19 From cross-over

sel ections perforned agai nst HSA as round 1 followed by additional 3 rounds
of sel ectwonstiagaismst RSA using the error prone |ibrarypCrorad1®58208 put at
5nM of RSA 5 Table 7: CDR sequences (according to Kabat; ref. as above)

Al budAb CDR CDR1 CDR2 CDR3 DPK9 Vk dunmp4SQSI SSYLN (SEQ I D NO. 337)
YAASSLQ S (SEQ I D NO 338) QQSYSTPNT (SEQ ID NO 339) DOMrh-11 SRPI GTTLS
(SEQ I D NO 340) WFGSRLQS (SEQ I D NO 341) AQAGTHPTT (SEQ I D NO 342)
DOWh-11-12 SRPI GTMLS (SEQ I D NO 343) LFGSRLQ S (SEQ I D NGO 344) AQAGTHPTT

(SEQ ID NG 34511 POV, 7b114d- %q 1D NO: 244)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

5  GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTAGA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

10
>DOM1h-574-117 (SEQ ID NO: 245)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTAGA

15 TACTACGATCACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

20 >DOM1h-574-118 (SEQ ID NO: 246)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GGTATATACTGGGCGTTGGGTGTCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-119 (SEQ ID NO: 247)

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

35 GCTATATACTGGGCGTTGGGTGTCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-120 (SEQ ID NO: 248)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTTACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GGTATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
45  GTCTCGAGC



SRPI GTMLS (SEQ ID NO 346) LAFSRLQ S (SEQ I D NO 347) AQAGTHPTT (SEQ I D NO
348) DOM 7h-11-18 SRPI GTMLS (SEQ I D NO 349) WFGSRLQS (SEQ I D NO 350)
AQAGTHPTWOSEQ/MEISINO. 351) DOM 7h-11-19 SRPI GTMLS ( SEQ PDTNP2013523298 FGSRLQ
S (SEQ I D NO 353) AQIGTHPTT (SEQ ID NO 354) DOM 7h-11-3 SRPI GITLS (SEQ I D
NO 355) LWSRLQS (SEQ I D NO 356) AQAGEHRTT (SEQ I D NGO 357) Exanple 4:
Origins of key DOWh-14 |ineage cl ones: DOM7h-14-19: Fromaffinity

mat urati on performed agai nst HSA using the error prone 10library, round 3
out puts (100nM HSA) with 10Qug/nl trypsin. DOMh-14-10, DOWh- 14-18,
DCNVh-14-28,>B§NEH 14,3651 F g@ ﬁﬁﬁ@ﬂg&% mat ur ati on performed agai nst HSA

usi ng CDR3 ALY A YO2e TS cATREREG 23 18HEREE MR coTacaTC
2011/144751P§E 5 %8%% Qé@@%@%eeé%%CAc ®3anERreeaHencesrLassording to
Kabat; ref. 2s-8BOXE)cAnGGGTCTAGAGTGGETCTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GCTATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC
10
>DOM1h-574-122 (SEQ ID NO: 250)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGETGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGAATACTGCTGATCGTAGA
15 TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

20 >DOM1h-574-123 (SEQ ID NO: 251)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTAGA
TACTACGCAGACGCGGTGAAGGGGCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-124 (SEQ ID NO: 252)

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCGGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGCGATCGTAGA
TACTACGCACACGCGGTGAAGGGGCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

35 GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-125 (SEQ ID NO: 253)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGAATACTGCTGATCGTAGA

TACTACGCAGACGCGGTGAAGGGGCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
45 GTCTCGAGC



Al budAb CDR CDR1 CDR2 CDR3 DPK9 VK dummy SQSI'S SYLN (SEQ I D NO 337) YAAS
SLQ S (SEQ ID NO 338) QQSYSTPNT (SEQ ID NO 339) DOM 7h-14 SQN GS QLS ( SEQ
ID NO 358D 2MARSBISQ S (SEQ | D NO 359) AQGAALPRT ( SEQ | PCREP2B60552B0M
7h-14- 10 SQN GSQLS (SEQ ID NO 361) MARSSLQ S (SEQ I D NO 362) AQGLRHPKT
(SEQ I D NO 363) DOM 7h-14-18 SQN GSQLS (8EQ I D NO. 364) MARSSLQ S (SEQ I D
NO 365) AQGLMKPMI (SEQ ID NO 366) DOM 7h-14-19 SQN GSQLS (SEQ ID NO  367)
MARSSLQ S (SEQ I D NO 368) AQGAALPRT (SEQ ID NO 369) DOM 7h- 14- 28

>DOM1h-574-126 (SEQ ID NO: 254)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

5 GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGAATACGGGTGATCGTAGA
TACTACGCACACGCGGTGAAGGGGCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

10
>DOM1h-574-127 (SEQ ID NO: 255)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTAGA

15 TACTACGCACACGCGGTGAAGGGGCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

20 >DOM1h-574-128 (SEQ ID NO: 256)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGAATACGGCTGATCGTAGA
TACTACGCACACGCGGTGAAGGGGCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-129 (SEQ ID NO: 257)

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGTGAATACGGGTGATCGTAGA
TACTACGCAGACGCGGTGAAGGGGCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

35 GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-130 (SEQ ID NO: 258)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGAATACGGGTGATCGTAGA

TACTACGCAGACGCGGTGAAGGGGCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
45 GTCTCGAGC



SQN GSQLS (SEQ ID NO 370) MARSSLQ S (SEQ I D NO 371) AQGAALPKT (SEQ I D NO
372) DOM 7h-14-36 SQN GSQLS (SEQ ID NO 373) MARSSLQ S (SEQ I D NGO 374)
AQGFKKPRWOSEQ/IIISNG: 375) 5 Exanple 5: Expressi on an@CBERRIyS58298
Characterisation: The routine bacterial expression level in 2.5L shake
flasks was determ ned follow ng culture -ig7-Onex nedia at 30C for 48hrs at
250rpm The bi ophysi cal characteristics were determ ned by SEC MALLS and
DSC. 10 SEC MALLS (size exclusion chromatography with

mul ti-angl e-LASER-1ight- scattering) is a non-invasive technique for the

characteri zi Rgoph L 0BCEONH] t@ﬁ)m@ sedytion. Briefly, proteins (at

concentrati opaekrEARLAkct A é%ﬁ&%%f%e%§§A%Ec9 aclLLREACBE ST

separ at ed acgop, lc@ T&@A& PeRLES &5@%2 g %& St oN

chr omat 09 aphy.c EB G%%%'T%B&E% C

Phar maci a TACTRCGA i?? CA ﬁ &gﬁ'” to
scatter Ilgh §£A£§ d % g A

( MALLS) dete§g§ @ig g Z%; #g %gg%ﬁﬁjpasses
(hroioh re kst R §pe;v O R
taken to the protein concentration deternlned using the
5refract?§e |ndex RI) det ect or alloms cal cul ation of the nolar mass using

appropri ate &§u¥tiRond? (1 nt P IDMNP 2} t he anal ysis software Astra
v.5.3.4.12). COSETEOrEFEFEREFAFT %%éﬂ%ﬁ%ﬁé@?ﬂ%@%@?%@%% otein
is heated at T&TeoAStapbGCeat CEFATBRGNISTIAAGIAG L REAT ACPBSYCafd- GCA
det ect abl e heat TehangerasSot: B @ WA GTRSCARATderRabar aCToRT pasef e The
transiti dh nfapERAEATEPPTHYCTCAMETEIGHGTETACWAITCACILS CLOHEABT THeth @& Ghe
t enper at ur e BWAELETEDYE 6FARNECEGA@EIGT GG TG GCASGARCYECEORABARBAC DRI ENd t he
ot her 50% i s GAEAARTREAGCGHeE B COSG U EITHATSA CTIve GappaceARACCANSETC AT
m dpoi nt (appTojrcaacoost of the proteins exam ned do not fully refold. The
hi gher the Tm the nore stable the nolecule. Unfolding curves were anal ysed
by non- 226t at-eogquab 7 0as3 3 TiseqQsiof iaweel)package used was Origi nR v7.0383. 15
Tabl e 9 Al budAbcBropbysteadcreramet @I ccECMARRERGCCTGGGGGETCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGATCACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-134 (SEQ ID NO: 262)

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACTCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC

35 GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-135 (SEQ ID NO: 263)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA

TACTACACACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC

GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
45 GTCTCGAGC



DSC Tm(C) DOWrh-14 M 60 DOM 7h-14-10 M 59 DOM 7h-14-18 M 58 DOM 7h-14-19 M
59 DOM 7h-14-28 M 58. 3/60.2 DOM 7h-14-36 M 59. 2 DOM 7h-11 M 66.9-72.2
DOM 7h- 11W0 2M1(8%%* 66. 6/ 70. 5 PCT/EP2011/058298

-68 -

>DOM1h-574-137 (SEQ ID NO: 264)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

5  GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACACAGACGCGGTGAAGGGGCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

10
>DOM1h-574-138 (SEQ ID NO: 265)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTTTCAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA

15 TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

20 >DOM1h-574-139 (SEQ ID NO: 266)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTGAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-140 (SEQ ID NO: 267)

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTCAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGGATACGGGTGATCGTAGA
TACTACGATGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

35 GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-141 (SEQ ID NO: 268)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTTTCAAGTATTCGATGGGGTGGGTCCGCCA

GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTAGA

TACTACGATGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
45 GTCTCGAGC



DOM 7h-11-12 M (<2%) 71.7 - 96 - DOM 7h-11-15 M (<5%) 58.5-60.5 DOM
7h-11-18 M (98% 58.9/65.8 DOM 7h-11-19 M 71.8/76.6 * in one other trial,
nonomer WO 2pri/ersill y seen by SEC MALLS, al t hough | ower PChAP2@356892%r essi on
| evels for all clones in Table 9 were observed in the range from15 to
119ng/L in E co/i. 5 For DOWh-14 and DOMph-11 variants, favorable

bi ophysi cal paraneters (nononeric in solution as determ ned by SEC MALLs
and appTm of >55C as determ ned by DSC) and expression |evels were

mai ntai ned during affinity nmaturation. Mononmeric state is advantageous

because it avebdsndbneri satised @Got beoyri sk of products that may cross-Ilink
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per dosel@yrolpCoRCEASEH]ECEST @ EEIAHATKARPICAS CTaAKERCARCADRT RSARGAAQDY -
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

anaI%S|s Al budAbs were dosed as S|ngle | % |njections

20 >DOM1h-574-144 (SEQ ID NO: 271)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTTTCAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGGATACTGCTGATCGTAGA
TACTACGATGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-145 (SEQ ID NO: 272)

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTCAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGGATACGGGTGATCGTAGA
TACTACGATCACTCTGTGAAGGGCCGGTTCACTATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

35 GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-146 (SEQ ID NO: 273)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTTTCAAGTATTCGATGGGGTGGGTCCGCCA

GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGGATACGGGTGATCGTAGA

TACTACGATGACGCGGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
45 GTCTCGAGC



| h; 8h; 24h; 48h; 72h; 96h. Analysis of serumlevels was by anti-nyc ELISA
as per the nethod described bel ow. For Cynonol gus nonkey PK DOWMZh-14-10 and
DOWZh- 11-w6 20evg4msosed as single 5 i.v injections at 2. Pog/EPoiiinss28 fenal e
Cynonol gus nonkeys per dose group and serum sanpl es taken at 0.083, 0. 25,

0.5, 1, 2, 4, 8, 24, 48, 96, 144, 192, 288, 336, 504hrs. Analysis of serum
| evel s was by anti-nyc ELI SA as per the nethod described below 10 Anti-myc
ELI SA met hod The Al budAb concentration in serumwas neasured by anti- nyc

ELI SA. Briefly, goat anti- myc polyclonal antibody (1:500; Abcam catal ogue

nunber ab9132}-Wwag-€oat egy @gbqtgng g0 Nunc 96-wel | Maxisorp plates and
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after thél ast wash and was allowed to devel op. This was stopped with 1M

HC1 and the §P§Wéh vasd~t hen(SFRASUN@H2{®i ng absor bance at 450nm From t he
raw ELI SA dafaCGERerebheehtraitT o WiG WiF CIaplres TasGestabt T sHekl by
25|nterpolatFGﬁcﬁﬁﬁTﬁgﬁG@@Eﬁ@ﬁ@ﬁﬁﬁﬁ%ﬁQﬁﬂﬂﬁgﬁﬁﬁﬁﬂﬁéT?ﬁﬁEGQQEB@ﬁ@TQﬁ¢Qﬁ4on
fact ors. TheGheaARCEONCRAt @l ¢ DH-AEEWHAT TG ACAdATELRRTHOT At TWaEC @R & m ned
f rom r epll$ caff&CTAF Ge3CARNHC eHT @rAsdsGHiGE MGANGALLICA CaRar §8 T A PECkAA X &Y
version 5.1 Ca¢dilraBrecet it FkersiHGCACAGECCAMBANPALACYEEN ATRRIDAD;C USA) .
The data wasGRIATadA0SEATCE TG THNMPArTITEINTAIC Teedell CABReRRC PET & @t er s
wer e esti mat edcbygchhe software to give - 98 - termnal half-lives. Dosing
information and tine points were selected to reflect the term nal phase of
each PK poof bbemifablie-109 @eggibend brg}AbTM PK Speci es Al budAb Al bunmi n KD
(nM PK par angterscaccAYErdcacpgtadcddagddtvkaat b2 chcGeEE6TCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGGACCTTTTCAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

o=
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D

>DOM1h-574-150 (SEQ ID NO: 277)

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

35 GATATATACGGGTCGTTGGGAGCCTTTTCAGTACTGGGGTCAGGGAACTCTGGTCACC
GTCTCGAGC

>DOM1h-574-151 (SEQ ID NO: 278)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA

TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

GATATATACGGGTCGTTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
45 GTCTCGAGC



Vz m/kg Rat DOMZh-14* 60 DOWh-14-10 4 2134.6 1.2 42.1 71.2
DOMZh- 14-18 410 617.3 4.1 38.4
WO 2011/144751 PCT/EP2011/058298
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>DOM1h-574-152 (SEQ ID NO: 279)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA

5 GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGCGCCTTTTCAGTACTGGGGTCAGGGAACTCTGGTCACC
GTCTCGAGC

10
>DOM1h-574-153 (SEQ ID NO: 280)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA

15 TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGTGCCTTTTCAGTACTGGGGTCAGGGCACCCTGGTCACC
GTCTCGAGC

20 >DOM1h-574-154 (SEQ ID NO: 281)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACCGGTGATCGTAGA
TACTACGATCACTCTGTGAAGGGCCGGTTCACTATCTCCCGCGACAATTCCAAGAACA

25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-155 (SEQ ID NO: 282)

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTGAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC

35 GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-156 (SEQ ID NO: 283)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTTTCAAGTATTCGATGGGGTGGGTCCGCCA

GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA

TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC

GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
45 GTCTCGAGC



228.1 DOM 7h-14-19 890 632.6 4.1 36.3 213.3 DOM 7h-11 2100 320.1
7.8 23.3 263.9 DOM 7h-11-12 200 398.7 6.4 35.5
WO 2011/144751 PCT/EP2011/058298
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>DOM1h-574-157 (SEQ ID NO: 284)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTTTGAAGTATTCGATGGGGTGGGTCCGCCA

5  GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGATCACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGAGGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

10
>DOM1h-574-158 (SEQ ID NO: 285)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTTTCAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA

15 TACTACGATCACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGAGGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

20 >DOM1h-574-159 (SEQ ID NO: 286)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTCAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGATCACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-160 (SEQ ID NO: 287)

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTGAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGATCACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

35 GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-161 (SEQ ID NO: 288)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTTTGAAGTATTCGATGGGGTGGGTCCGCCA

GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA

TACTACTCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC

GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
45 GTCTCGAGC



321.2 DOM 7h-11-15 20 843.4 3.0 30.3 130.7 mouse DOM 7h-11 5000
304.7 8.2 18.3 216.8 DOM 7h-11-12 130 646.6 3.9 43.9
WO 2011/144751 PCT/EP2011/058298
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>DOM1h-574-162 (SEQ ID NO: 289)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTCAAGTATTCGATGGGGTGGGTCCGCCA

5 GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACTCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

10
>DOM1h-574-163 (SEQ ID NO: 290)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTCAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA

15 TACTACACACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

20 >DOM1h-574-164 (SEQ ID NO: 291)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTTTGAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACACACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-165 (SEQ ID NO: 292)

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTCAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

35 GATATATACGGGTCGTTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-166 (SEQ ID NO: 293)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTTTGAAGTATTCGATGGGGTGGGTCCGCCA

GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA

TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

GATATATACGGGTCGTTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
45 GTCTCGAGC



244.8 DOM 7h-11-15 10 499.2 5.0 33.7 243. 4 Cyno DOM 7h-14* 66
DOM 7h-14-10 9 6174.6 0.4 200.8
WO 2011/144751 PCT/EP2011/058298
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>DOM1h-574-167 (SEQ ID NO: 294)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTTTGAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACCGGTGATCGTAGA
TACTACGATCACTCTGTGAAGGGCCGGTTCACTATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-168 (SEQ ID NO: 295)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTCAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACCGGTGATCGTAGA
TACTACGATCACTCTGTGAAGGGCCGGTTCACTATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-169 (SEQ ID NO: 296)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGGATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGCGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-170 (SEQ ID NO: 297)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTTTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGCACACGCGGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-171 (SEQ ID NO: 298)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTGCAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGGATACTGCTGATCGTACA
TACTACGATCACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC
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DOM 7h- 11* 3300 135.1 DOM 7h-11-15 3 4195 0.6 198.1 170.3
- 99 - * Historical data Pharnmacokinetic paraneters derived fromrat,
and cynomsDgosl/merskey studies were fitted usi ng a non- cecpaPeemrossebs nodel .
Key: AUC. Area under the curve from5dosing tine extrapolated to infinity;
CL: clearance; t1/2: is the tinme during -wsi-ch the bl ood concentration is

vol unme of distribution based on the term nal phase.

>DOM1h-574-172 (SEQ ID NO: 299)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGGATACTGCTGATCGTACA
TACTACGATCACGCGGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-173 (SEQ ID NO: 300)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGGATACTGCTGATCGTAGA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-174 (SEQ ID NO: 301)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTAGA
TACTACGCACACGCGGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-175 (SEQ ID NO: 302)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGGATACTGCTGATCGTAGA
TACTACGCACACGCGGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-176 (SEQ ID NO: 303)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTAGA
TACTACGATCACGCGGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

nouse



DOWrh-11 12 and DOWh-11-15 have an inproved AUC and t1/2 in rat and nouse
conpared to parent. DOMrh-11-15 also has an inproved AUC and t1/2 in cyno
10 conparwo 20o/garsent. This i nprovenent in AUC/t 1/ 2 cor Peratres 1658208 an
inproved in vitro KD to serum al bumi n. Exanple 7: A budAbTM I FN f usi ons
15C oni ng and expression As well as singlz-A budAbs, the affinity matured
Vk Al budAbs were |inked to Interferon alpha 2b (I FNa2b) to determ ne

whet her a useful PK of the Al budAb was nmintained as a fusion protein. 20
Interferon al pha 2b am no aci d sequence:

CDLPQTHSL GSREFLM; L AVRR| Si.F W%BQEEFG\IQ:%ETI P

JLHEM Q1 PN EREKPRoACPET F A EALYH QY GBebER crecoTe

DL EAVRVE R TETEE S tdeatavic %@W&%%%%B%TKEA SEQ.LD N0 378, 2
SRS Sclumi e it
ACTTTGGATTT ee’ ee- j}ee "‘i'a f(;ﬂ nCe 35 AX S pcamarmacTorac
COATCCCTGTCOTEEA e‘r' .A""e‘efﬂ- hiyfehyaty.tal Ge%ﬁchGGTCACC

AAAGGACT cﬁ@ﬁ?@ﬁﬁ%%EEAIGAGACCCTCCTAGACAAATTCTACACT

GAACTCTACCAGCAGCT GAATGACCTGGAAGCCT GT GT GATACAGGGGGT G

GGGGT GACAGAGAEYBEECT CATERAGGERARAN SR CT GECTGT GAGG

AAATACT TCCAABRGRATEAETCTETK ACABLEETFCECCGEEETCCCTGCGTC
TGTGCCT GGGAGET T&F CAGACKEA ETFTGETEARATGCGEGTGGETCCGCCA
CAAACTTGCAAGAAAGT I FAACANCTAR A ISEQ T NOCASAT T GLENA2BChasS T P AkethGd t he
Al budAb V§a GATVARPSTCREREECT@R@H-(EEd MBZ0GT0858 L4 CATRAT EOPBAGARES wer e
cl oned by SOESPTRT{SCAGERABVEKA G- EXEENSICON CRACCALACAGCEETRARRTTIACHET¢HOd of
Horton et al . GEGERBATEZGGEBAGENOEN)GOCTTROR ARTRICIGGCATCAAGORATC heT@¢ HIAAL and
| FN sequencesTaeceacarri ed out separately using priners wwth a -15 base
pair overlap at the TVAAPS |inker region. The priners used are as foll ows: -
GCCCCCATOCACEEOHT T M T ((SEQ IDINDDB@)8) GCGAGGATGGAGACTGEGTCATCTGGATGTC
(SEQ I D NO 3Z8)TcEACAT CCACHIEACHE AT HCCATCCTACAGEER: LB c 8883 caTC
GCCCAAGCT TTTAETAAT G CACAIEET €T A THNATGAGTERREGA TEEEREEEESEEX Slccaeca
TTGATTTCCACCE ST A6 6 B8 ¢ B N B8l s ThhR rlchagient s cweReTRuT EAT@Sraca
separat el y and-subsgaNEREEYCASSRIIY @ dTh A BEECHSTRELEABY T AP XL ARSI ON
PCR eXteQ§'0@bc&@%ﬁ%t@@cﬂ&Af@hé&ﬂé@6%5%6@@@@@A%%A@hb@§&éGTA%&@%ﬁbﬁé¥EC

fragment Thl7 GGGAACCCTGGTCACC
CORAAGET TR 7 agment oot
TGAGATGAGITT al so introduce a rryc tag

TTGATTTCCACCTTGGTCCC (SEQ I D NO 383) - 101 - The assenbl ed PCR product was

di gest ed usi mgblel® An@dei il AIMmENIAPEBOBETHlIfusisd Hi ndl 11 and the gene
ligated into the correspondl ng sites 1n the pDOVB0O, a mamral i an expression

vect or wAP ch(ysed ip Ratpsidisali vati ve with an N-terminal V-J2-C nouse |gG
DOM7h-14/Exendin-4 fusion DMS number 7138

Amino acid sequence (SEQ ID NO: 307)

35
HGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSGGGGGSGGGGSGGG
GSDIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMWRS
SLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGAALPRTFGQGTKVEIK
R

40
Nucleotide sequence (SEQ ID NO: 308)

CATGGTGAAGGAACATTTACCAGTGACTTGTCAAAACAGATGGAAGAGGAG
GCAGTGCGGTTATTTATTGAGTGGCTTAAGAACGGAGGACCAAGTAGCGGG



5secretory | eader sequence to facilitate expression into the cell nedia.
Leader sequence (am no acid): METDTLLLW/LLLWPGSTG (SEQ | D NO 384) 10Leader
sequence Wouolgasisde) : ATGGAGACCGACACCCT GCTGCTGT GGGT CCT BCTERIG TaEZIGSCCCCEA
TCCACCGEEC (SEQ I D NO 385) Plasmi d DNA was prepared using QAfilter
megaprep (Q agen). Ipg DNA/mM was 15 trangf-ected with 293-Fectin into
HEK293E cells and grown in serumfree nedia. The protein is expressed in
culture for 5 days and purified fromculture supernatant using protein L

affinity res G@A@é@r@tHE@%MG@G#@@M@A@GC@R}WAG@@%@AGG?G@A@CGGC
concentrat edd(?f(%@éh@ﬁdd}'@ﬂc&f@' GA?HA@C@@?@‘P@@ efdd’[‘éb @PdcAT
endot oxi n dep! A;’E‘}?C ég&@%® A'T'T GT

Det erm nat i 0@ G
Ilsed
tein
z]ls;gﬂ G8%2nMm

affinity KD)F

purlfled
by primary- agi
concentratio

C

mEn d &
156nM 78nM A@&WAW%@G@%B@ @%r TabI e 12: Affinity to SA

Al budAbFusi onAffinity to Kdka - 102 - |\7/y Rat DOWh- 14 | FNa2b
350 10  DOM7h-14-10/Exendin-4 fusion DMS number 139

Amino acid sequence (SEQ ID NO: 309)

HGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSGGGGGSGGGGSGGG

15 GSDIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMWRS
SLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLRHPKTFGQGTKVEIK
R

Nucleotide sequence (SEQ ID NO: 310)
20
CATGGTGAAGGAACATTTACCAGTGACTTGTCAAAACAGATGGAAGAGGAG
GCAGTGCGGTTATTTATTGAGTGGCTTAAGAACGGAGGACCAAGTAGCGGG
GCACCTCCGCCATCGGGTGGTGGAGGCGGTTCAGGCGGAGGTGGCAGCGGC
GGTGGCGGGTCGGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCAT
25 CTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGGT
CTCAGTTATCTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGA
TCATGTGGCGTTCCTCGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAG
TGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGAT
TTTGCTACGTACTACTGTGCTCAGGGTTTGAGGCATCCTAAGACGTTCGGCC
30 AAGGGACCAAGGTGGAAATCAAACGG

DOM7h-14-18/Exendin-4 fusion DMS number 7140
35  Amino acid sequence (SEQ ID NO: 311)
HGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSGGGGGSGGGGSGGG
GSDIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWY QQKPGKAPKLLIMWRS
SLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLMKPMTFGQGTKVEIK
40 R

Nucleotide sequence (SEQ ID NO: 312)

CATGGTGAAGGAACATTTACCAGTGACTTGTCAAAACAGATGGAAGAGGAG
45 GCAGTGCGGTTATTTATTGAGTGGCTTAAGAACGGAGGACCAAGTAGCGGG



4.500E-02 1. 28E+05 DOMZh-14-10 | FNa2b 16 4. 970E-03 5. 90E+05 DOM 7h-14-18
| FNa2b 780 2. 127E-01 5. 80E+05 DOM 7h-14-19 | FNa2b 1900 1. 206E-01 7. 96E+04
DOM 7h- 1IWOBMNa2ila4B900 7. 500E-01 nd DOM 7h-11-12 PCT/EP2011/058298

-78 -

GCACCTCCGCCATCGGGTGGTGGAGGCGGTTCAGGCGGAGGTGGCAGCGGC
GGTGGCGGGTCGGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCAT
CTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGGT
CTCAGTTATCTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGA
5 TCATGTGGCGTTCCTCGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAG
TGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGAT
TTTGCTACGTACTACTGTGCTCAGGGTCTTATGAAGCCTATGACGTTCGGCC
AAGGGACCAAGGTGGAAATCAAACGG

10
DOM7h-14-19/Exendin-4 fusion DMS number 7141

Amino acid sequence (SEQ ID NO: 313)

15 HGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSGGGGGSGGGGSGGG
GSDIQMTQSPSSLSASVGDRVTISCRASQWIGSQLSWYQQKPGEAPKLLIMWRS
SLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGAALPRTFGQGTKVEIK
R

20  Nucleotide sequence (SEQ ID NO: 314)

CATGGTGAAGGAACATTTACCAGTGACTTGTCAAAACAGATGGAAGAGGAG
GCAGTGCGGTTATTTATTGAGTGGCTTAAGAACGGAGGACCAAGTAGCGGG
GCACCTCCGCCATCGGGTGGTGGAGGCGGTTCAGGCGGAGGTGGCAGCGGC
25 GGTGGCGGGTCGGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCAT
CTGTAGGAGACCGTGTCACCATCTCTTGCCGGGCAAGTCAGTGGATTGGGTC
TCAGTTATCTTGGTACCAGCAGAAACCAGGGGAAGCCCCTAAGCTCCTGAT
CATGTGGCGTTCCTCGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGT
GGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATT
30 TTGCTACGTACTACTGTGCTCAGGGTGCGGCGTTGCCTAGGACGTTCGGCCA
AGGGACCAAGGTGGAAATCAAACGG

DOM7h-11/Exendin-4 fusion DMS number 7142
35  Amino acid sequence (SEQ ID NO: 315)
HGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSGGGGGSGGGGSGGG
GSDIQMTQSPSSLSASVGDRVTITCRASRPIGTTLSWY QQKPGKAPKLLIWFGSR
LQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQAGTHPTTFGQGTKVEIKR
40
Nucleotide sequence (SEQ ID NO: 316)

CATGGTGAAGGAACATTTACCAGTGACTTGTCAAAACAGATGGAAGAGGAG
45 GCAGTGCGGTTATTTATTGAGTGGCTTAAGAACGGAGGACCAAGTAGCGGG



| FNa2b 1700 3. 100E-01 1.30E+05 DOM 7h-11-15 | FNa2b 200 1. 660E-02 1.50E+05
Cyno  DOM 7h-14 | FNa2b 60 1.32E-02 5. OE+05 DOM 7h-14-10 | FNa2b 19 7. 05E-03
WO 2011/144751 PCT/EP2011/058298
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GCACCTCCGCCATCGGGTGGTGGAGGCGGTTCAGGCGGAGGTGGCAGCGGC
GGTGGCGGGTCGGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCAT
CTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCGTCCGATTGGGA
CGACGTTAAGTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGA
5 TCTGGTTTGGTTCCCGGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAG
TGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGAT
TTTGCTACGTACTACTGTGCGCAGGCTGGGACGCATCCTACGACGTTCGGCC
AAGGGACCAAGGTGGAAATCAAACGG

10 DOM7h-11-12/Exendin-4 fusion DMS number 7147
Amino acid sequence (SEQ ID NO: 317)

HGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSGGGGGSGGGGSGGG
15 GSDIQMTQSPSSLSASVGDRVTITCRASRPIGTMLSWY QQKPGKAPKLLILFGSR
LQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQAGTHPTTFGQGTKVEIKR

Nucleotide sequence (SEQ ID NO: 318)
20
CATGGTGAAGGAACATTTACCAGTGACTTGTCAAAACAGATGGAAGAGGAG
GCAGTGCGGTTATTTATTGAGTGGCTTAAGAACGGAGGACCAAGTAGCGGG
GCACCTCCGCCATCGGGTGGTGGAGGCGGTTCAGGCGGAGGTGGCAGCGGC
GGTGGCGGGTCGGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCAT
25 CTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCGTCCGATTGGGA
CGATGTTAAGTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGA
TCTTGTTTGGTTCCCGGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAG
TGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGAT
TTTGCTACGTACTACTGTGCGCAGGCTGGGACGCATCCTACGACGTTCGGCC
30 AAGGGACCAAGGTGGAAATCAAACGG

DOM7h-11-15/Exendin-4 fusion DMS number 7143

Amino acid sequence (SEQ ID NO: 319)

35
HGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSGGGGGSGGGGSGGG
GSDIQMTQSPSSLSASVGDRVTITCRASRPIGTMLSWYQQKPGKAPKLLILAFSR
LQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQAGTHPTTFGQGTKVEIKR

40
Nucleotide sequence (SEQ ID NO: 320)

CATGGTGAAGGAACATTTACCAGTGACTTGTCAAAACAGATGGAAGAGGAG
GCAGTGCGGTTATTTATTGAGTGGCTTAAGAACGGAGGACCAAGTAGCGGG
45  GCACCTCCGCCATCGGGTGGTGGAGGCGGTTCAGGCGGAGGTGGCAGCGGC



4. 50E+05 DOM 7h-14-18 | FNa2b no bi ndi ng no bi ndi ng no bindi ng DOM 7h- 14-19
| FNa2b 520 8. 47E-02 2. 73E+05 DOM 7h-11 | FNa2b 3300 3. 59E-01 1. 20E+05
DOM 7h- 1w02011AMaZ 630 3. 45E-01 7. 00E+05 DOM 7h-11-15 PER&PR011/058298

- 80 -

GGTGGCGGGTCGGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCAT
CTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCGTCCGATTGGGA
CGATGTTAAGTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGA
TCCTTGCTTTTTCCCGTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGT
5 GGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATT
TTGCTACGTACTACTGCGCGCAGGCTGGGACGCATCCTACGACGTTCGGCCA
AGGGACCAAGGTGGAAATCAAACGG

10 DOM7h14-10/ G4SC-NCE fusion
Amino acid sequence (SEQ ID NO: 321) encoding DOM7h14-10/G4SC

DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWY QQKPGKAPKLLIMWRSSL
15 QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLRHPKTFGQGTKVEIKRG
GGGSC

The C-terminal cysteine can be linked to a new chemical entity (pharmaceutical
chemical compound, NCE), eg using maleimide linkage.

20
Nucleotide sequence (SEQ ID NO: 322) encoding DOM7h14-10/G4SC

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACC
GTGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGGTCTCAGTTATCTTG
25 GTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCATGTGGCGTTC
CTCGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGAC
AGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTAC
TACTGTGCTCAGGGTTTGAGGCATCCTAAGACGTTCGGCCAAGGGACCAAG
GTGGAAATCAAACGGGGTGGCGGAGGGGGTTCCTGT
30
DOM7h14-10/TVAAPSC fusion

Amino acid sequence (SEQ ID NO: 323)

35 DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMWRSSL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLRHPKTFGQGTKVEIKRT
VAAPSC

The C-terminal cysteine can be linked to a new chemical entity (pharmaceutical
40  chemical compound, NCE), eg using maleimide linkage.

Nucleotide sequence (SEQ ID NO: 324)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACC
45 GTGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGGTCTCAGTTATCTTG



15 4. 86E- 03 3. 60E+05 Mouse DOM 7h- 14 | FNa2b 240 3. 21E-02 1. 50E+06
DOM 7h-14-10 | FNa2b 60 3. 45E-02 6. 86E+05 DOM 7h-14-18 | FNa2b 180 1. 50E-01
9. 84E+05 WO 2011/144751 PCT/EP2011/058298

-81 -

GTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCATGTGGCGTTC

CTCGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGAC

AGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTAC

TACTGTGCTCAGGGTTTGAGGCATCCTAAGACGTTCGGCCAAGGGACCAAG
5 GTGGAAATCAAACGGACCGTCGCTGCTCCATCTTGT

(used in mouse studies):-

DOM7h-11/DOM1m-21-23 fusion DMS number 5515
10
Amino acid sequence (SEQ ID NO: 325)

EVQLLESGGGLVQPGGSLRLSCAASGFTFNRYSMGWLRQAPGKGLEWVSRIDS
YGRGTYYEDPVKGRFSISRDNSKNTLYLQMNSLRAEDTAVYYCAKISQFGSNA

15 FDYWGQGTQVTVSSASTSGPSDIQMTQSPSSLSASVGDRVTITCRASRPIGTTLS
WYQQKPGKAPKLLIWFGSRLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC
AQAGTHPTTFGQGTKVEIKR

Amino acid plus nucleotide plus myc tag sequence (SEQ ID NO: 326)
20
EVQLLESGGGLVQPGGSLRLSCAASGFTFNRYSMGWLRQAPGKGLEWVSRIDS
YGRGTYYEDPVKGRFSISRDNSKNTLYLQMNSLRAEDTAVYYCAKISQFGSNA
FDYWGQGTQVTVSSASTSGPSDIQMTQSPSSLSASVGDRVTITCRASRPIGTTLS
WYQQKPGKAPKLLIWFGSRLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYC
25  AQAGTHPTTFGQGTKVEIKRAAAEQKLISEEDLN

Nucleotide sequence (SEQ ID NO: 327)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCC
30 CTGCGTCTCTCCTGTGCAGCCTCCGGATTCACCTTTAATAGGTATAGTATGG
GGTGGCTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGGATTG
ATTCTTATGGTCGTGGTACATACTACGAAGACCCCGTGAAGGGCCGGTTCA
GCATCTCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCC
TGCGTGCCGAGGACACCGCCGTATATTACTGTGCGAAAATTTCTCAGTTTGG
35 GTCAAATGCGTTTGACTACTGGGGTCAGGGAACCCAGGTCACCGTCTCGAG
CGCTAGCACCAGTGGTCCATCGGACATCCAGATGACCCAGTCTCCATCCTCC
CTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCGTC
CGATTGGGACGACGTTAAGTTGGTACCAGCAGAAACCAGGGAAAGCCCCTA
AGCTCCTGATCTGGTTTGGTTCCCGGTTGCAAAGTGGGGTCCCATCACGTTT
40 CAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCA
ACCTGAAGATTTTGCTACGTACTACTGTGCGCAGGCTGGGACGCATCCTACG
ACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGG

Nucleotide plus myc tag sequence (SEQ ID NO: 328)
45



DOM 7h-14-19 | FNa2b 490 4.03E-02 1. 19E+05 DOM 7h- 11 | FNa2b 6000
1. 55E-01 nd DOM 7h-11-12 | FNa2b 150 9. 49E-02 6. 30E+05 WO
2011/ 144'ASORCTI/EPZ011/ 058298 - 103 - DOM 7h-11-15 | FNa2lpC28&Pe016955208

2. 80E+05
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GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCC
CTGCGTCTCTCCTGTGCAGCCTCCGGATTCACCTTTAATAGGTATAGTATGG
GGTGGCTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGGATTG
ATTCTTATGGTCGTGGTACATACTACGAAGACCCCGTGAAGGGCCGGTTCA
GCATCTCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCC
TGCGTGCCGAGGACACCGCCGTATATTACTGTGCGAAAATTTCTCAGTTTGG
GTCAAATGCGTTTGACTACTGGGGTCAGGGAACCCAGGTCACCGTCTCGAG
CGCTAGCACCAGTGGTCCATCGGACATCCAGATGACCCAGTCTCCATCCTCC
CTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCGTC
CGATTGGGACGACGTTAAGTTGGTACCAGCAGAAACCAGGGAAAGCCCCTA
AGCTCCTGATCTGGTTTGGTTCCCGGTTGCAAAGTGGGGTCCCATCACGTTT
CAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCA
ACCTGAAGATTTTGCTACGTACTACTGTGCGCAGGCTGGGACGCATCCTACG
ACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGGGCGGCCGCAGAACA
AAAACTCATCTCAGAAGAGGATCTGAATTAA

DOM7h-11-12/DOM1m-21-23 fusion DMS number 5516
Amino acid sequence (SEQ ID NO: 329)

EVQLLESGGGLVQPGGSLRLSCAASGFTFNRYSMGWLRQAPGKGLEWVSRIDS
YGRGTYYEDPVKGRFSISRDNSKNTLYLQMNSLRAEDTAVYYCAKISQFGSNA
FDYWGQGTQVTVSSASTSGPSDIQMTQSPSSLSASVGDRVTITCRASRPIGTMLS
WYQQKPGKAPKLLILFGSRLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCA
QAGTHPTTFGQGTKVEIKR

Amino acid plus nucleotide plus myc tag sequence (SEQ ID NO: 330)

EVQLLESGGGLVQPGGSLRLSCAASGFTFNRYSMGWLRQAPGKGLEWVSRIDS
YGRGTYYEDPVKGRFSISRDNSKNTLYLQMNSLRAEDTAVYYCAKISQFGSNA
FDYWGQGTQVTVSSASTSGPSDIQMTQSPSSLSASVGDRVTITCRASRPIGTMLS
WYQQKPGKAPKLLILFGSRLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCA
QAGTHPTTFGQGTKVEIKRAAAEQKLISEEDLN

Nucleotide sequence (SEQ ID NO: 331)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCC
CTGCGTCTCTCCTGTGCAGCCTCCGGATTCACCTTTAATAGGTATAGTATGG
GGTGGCTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGGATTG
ATTCTTATGGTCGTGGTACATACTACGAAGACCCCGTGAAGGGCCGGTTCA
GCATCTCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCC
TGCGTGCCGAGGACACCGCCGTATATTACTGTGCGAAAATTTCTCAGTTTGG
GTCAAATGCGTTTGACTACTGGGGTCAGGGAACCCAGGTCACCGTCTCGAG
CGCTAGCACCAGTGGTCCATCGGACATCCAGATGACCCAGTCTCCATCCTCC



Human DOM 7h- 14 | FNa2b 244 2. 21E-02 9. 89E+04 DOM 7h-14-10 | FNa2b 32
6. 58E- 03 3. 48E+05 DOM 7h-14-18 | FNa2b 470 2. 75E-01 6. 15E+05 DOM 7h- 14-19
| FNa2b 3580 2011/144751 PCT/EP2011/058298
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CTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCGTC
CGATTGGGACGATGTTAAGTTGGTACCAGCAGAAACCAGGGAAAGCCCCTA
AGCTCCTGATCTTGTTTGGTTCCCGGTTGCAAAGTGGGGTCCCATCACGTTT
CAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCA
5 ACCTGAAGATTTTGCTACGTACTACTGTGCGCAGGCTGGGACGCATCCTACG
ACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGG

Nucleotide plus myc tag sequence (SEQ ID NO: 332)

10 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCC
CTGCGTCTCTCCTGTGCAGCCTCCGGATTCACCTTTAATAGGTATAGTATGG
GGTGGCTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGGATTG
ATTCTTATGGTCGTGGTACATACTACGAAGACCCCGTGAAGGGCCGGTTCA
GCATCTCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCC

15  TGCGTGCCGAGGACACCGCCGTATATTACTGTGCGAAAATTTCTCAGTTTGG
GTCAAATGCGTTTGACTACTGGGGTCAGGGAACCCAGGTCACCGTCTCGAG
CGCTAGCACCAGTGGTCCATCGGACATCCAGATGACCCAGTCTCCATCCTCC
CTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCGTC
CGATTGGGACGATGTTAAGTTGGTACCAGCAGAAACCAGGGAAAGCCCCTA

20 AGCTCCTGATCTTGTTTGGTTCCCGGTTGCAAAGTGGGGTCCCATCACGTTT
CAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCA
ACCTGAAGATTTTGCTACGTACTACTGTGCGCAGGCTGGGACGCATCCTACG
ACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGGGCGGCCGCAGAACA
AAAACTCATCTCAGAAGAGGATCTGAATTAA

25

DOM7h-11-15/DOM1m-21-23 fusion DMS number 5517

Amino acid sequence (SEQ ID NO: 333)
30
EVQLLESGGGLVQPGGSLRLSCAASGFTFNRYSMGWLRQAPGKGLEWVSRIDS
YGRGTYYEDPVKGRFSISRDNSKNTLYLQMNSLRAEDTAVYYCAKISQFGSNA
FDYWGQGTQVTVSSASTSGPSDIQMTQSPSSLSASVGDRVTITCRASRPIGTMLS
WYQQKPGKAPKLLILAFSRLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCA
35 QAGTHPTTFGQGTKVEIKR

Amino acid plus nucleotide plus myc tag sequence(SEQ ID NO: 334)

EVQLLESGGGLVQPGGSLRLSCAASGFTFNRYSMGWLRQAPGKGLEWVSRIDS
40  YGRGTYYEDPVKGRFSISRDNSKNTLYLQMNSLRAEDTAVYYCAKISQFGSNA
FDYWGQGTQVTVSSASTSGPSDIQMTQSPSSLSASVGDRVTITCRASRPIGTMLS
WYQQKPGKAPKLLILAFSRLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCA
QAGTHPTTFGQGTKVEIKRAAAEQKLISEEDLN

45  Nucleotide sequence (SEQ ID NO: 335)



4.19E-02 1. 55E+05 DOM 7h-11 |1 FNa2b 670 2. 02E-01 7. 00E+05 DOM 7h-11-12
| FNa2b 500 1.66E-01 3. 90E+05 DOM 7h-11-15 | FNa2b 10 1. 87E-03 3.50E+05 When
| FNa2b i swbi2onked4150 t he Al budAb variants, in all cases wPrha/ERRéliLosg2y8 of

Al budAb binding to serumal bumn is reduced. DOMrh-14-10 and DOW/-11-15
retain inproved binding affinity to serumd4al bum n across speci es conpared
to parent. DOM/h-11-12 5al so shows inproved binding affinity to serum

al bum n across species conpared to parent. Table 13: Bi ophysi cal
Characterisation Bi ophysi cal Characterisation was carried out by SEC

MALLS and DSg 516830 dRIrEdcakaeard®cEh& Gt raGe TAIANMEABS s GGGGGTCC
CTGCGTCTCTCCTGTGCAGCCTCCGGATTCACCTTTAATAGGTATAGTATGG
GGTGGCTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGGATTG

5 ATTCTTATGGTCGTGGTACATACTACGAAGACCCCGTGAAGGGCCGGTTCA
GCATCTCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCC
TGCGTGCCGAGGACACCGCCGTATATTACTGTGCGAAAATTTCTCAGTTTGG
GTCAAATGCGTTTGACTACTGGGGTCAGGGAACCCAGGTCACCGTCTCGAG
CGCTAGCACCAGTGGTCCATCGGACATCCAGATGACCCAGTCTCCATCCTCC

10 CTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCGTC
CGATTGGGACGATGTTAAGTTGGTACCAGCAGAAACCAGGGAAAGCCCCTA
AGCTCCTGATCCTTGCTTTTTCCCGTTTGCAAAGTGGGGTCCCATCACGTTTC
AGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGCGCGCAGGCTGGGACGCATCCTACGA

15 CGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGG

Nucleotide plus myc tag sequence (SEQ ID NO: 336)

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCC
20  CTGCGTCTCTCCTGTGCAGCCTCCGGATTCACCTTTAATAGGTATAGTATGG
GGTGGCTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACGGATTG
ATTCTTATGGTCGTGGTACATACTACGAAGACCCCGTGAAGGGCCGGTTCA
GCATCTCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCC
TGCGTGCCGAGGACACCGCCGTATATTACTGTGCGAAAATTTCTCAGTTTGG
25 GTCAAATGCGTTTGACTACTGGGGTCAGGGAACCCAGGTCACCGTCTCGAG
CGCTAGCACCAGTGGTCCATCGGACATCCAGATGACCCAGTCTCCATCCTCC
CTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCGTC
CGATTGGGACGATGTTAAGTTGGTACCAGCAGAAACCAGGGAAAGCCCCTA
AGCTCCTGATCCTTGCTTTTTCCCGTTTGCAAAGTGGGGTCCCATCACGTTTC
30  AGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCTACGTACTACTGCGCGCAGGCTGGGACGCATCCTACGA
CGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGGGCGGCCGCAGAACAA
AAACTCATCTCAGAAGAGGATCTGAATTAA

35
Where a myc-tagged molecule is indicated in this table, this was the version used in PK
studies in the examples. Where no myc-tagged sequences are given, the PK studies in
the examples were not done with myc-tagged material, ie, the studies were done with

the non-tagged constructs shown.

40

EXEMPLIFICATION



Al budAb Fusi on DMS nunber Bi ophysical paraneters SEC MALLS DSC Tm(C) DOM
7h-14 | FNa2b DMS7321 M D 58-65 DOM 7h- 14-10 | FNa2b DVS7322 M D 55- 65 DOM
7h- 14- 18 wllapm4DIgE7323 M D 55-65 WD 2011/ 144751PCT/ EPPOTFPOGIEASRIS 104 -
DOM 7h-14-19

-85 -

All numbering in the experimental section is according to Kabat (Kabat, E.A. National
Institutes of Health (US) & Columbia University. Sequences of proteins of
immunological interest, edn 5 (US Dept. Of Health and Human Services Public Health
Service, National Institutes of Health, Bethesda, MD, 1991)).

Derivation of DOM7h-11 variants is described.
EXAMPLE 1: VK Affinity Maturation

Selections:

HSA (Human Serum Albumin) and RSA (Rat Serum Albumin) antigens were obtained
10 from Sigma (essentially fatty acid free, ~99% (agarose gel electrophoresis), lyophilized

powder Cat. No. A3782 and A6414 respectively)

Biotinylated products of above two antigens were made by using EZ Link Sulfo-NHS-
SS-Biotin (Pierce, Cat. No.21331). Free biotin reagent was removed by passing the

15  samples twice through PD10 desalting column followed by overnight dialysis against
1000x excess volume of PBS at 4°C. Resulting product was tested by mass spec and 1-2

biotins per molecule were observed.

Affinity maturation libraries:

20  Both error-prone and CDR libraries were created using DOM7h-11 and DOM7h-14
parental dAbs (sce WO2008/096158 for the sequences of DOM7h-11 and DOM7h-14).
The CDR libraries were generated in the pDOM4 vector and the error prone libraries
were generated in the pPDOM33 vector (to allow for selection with or without protease
treatment). Vector pPDOMA4, is a derivative of the Fd phage vector in which the gene 111

25  signal peptide sequence is replaced with the yeast glycolipid anchored surface protein
(GAS) signal peptide. It also contains a c-myc tag between the leader sequence and gene
111, which puts the gene Il back in frame. This leader sequence functions well both in
phage display vectors but also in other prokaryotic expression vectors and can be
universally used. pPDOM33 is a modified version of the pPDOM4 vector where the the c-

30  myc tag has been removed which renders the dAb-phage fusion resistant to the protease



| FNa2b DVS7324 M D 59- 66 DOM 7h- 11 | FNa2b DMS7325 M D 65. 8-66. 2 DOM
7h-11-12 | FNa2b DMS7326 M D 67-67.3 DOM 7h-11-15 | FNa2b DV57327 M D
56. 3- 66. 2WOlDD/i4umdii cat es a nonomer/ di mer equi | i bri um as PdetEPediaasgrys SEC

MALLS

Expression for all clones in Table 13 was observed in the range

of 17.5 to 54 ng/L in 5 HEK293. For | FNaXs--DOWh-14 and | FNa2b- DOM7h- 11

vari ants,

favorabl e bi ophysi cal paraneters and expression |evels were

mai ntai ned during affinity maturation.

10

15

20

25

30

trypsin. This allows the use of trypsin within the phage selection to select for dAbs that
are more protease stable (see W0O2008149143).

For error-prone maturation libraries, plasmid DNA encoding the dAb to be
matured was amplified by PCR, using the GENEMORPH® Il RANDOM
MUTAGENESIS KIT (random, unique mutagenesis kit, Stratagene). The product was
digested with Sal I and Not I and used in a ligation reaction with cut phage vector
pDOM33. For the CDR libraries, PCR reactions were performed using degenerate
oligonucleotides containing NNK or NNS codons to diversify the required positions in
the dAb to be affinity matured. Assembly PCR was then used to generate a full length
diversified insert. The insert was digested with Sa/ I and Not I and used in a ligation
reaction with pDOM4 for mutagenesis of multiple residues and pDOMS for
mutagenesis of single residues. The pDOMS vector is a pUC1 19-based expression
vector where protein expression is driven by the LacZ promoter. A GAS1 leader
sequence (see WO 2005/093074) ensures secretion of isolated, soluble dAbs into the
periplasm and culture supernatant of E. coli. dAbs are cloned Sall/Notl in this vector,
which appends a myc tag at the C-terminus of the dAb. This protocol using Sall and
Not I results in inclusion of an ST amino acid sequence at the N-terminus.

The ligation produced by either method was then used to transform E. coli strain
TB1 by clectroporation and the transformed cells plated on 2xTY agar containing 15
wg/ml tetracycline, yielding library sizes of >5x107 clones.

The error-prone libraries had the following average mutation rate and size:
DOM7h-11 (2.5 mutations per dAb), size: 6.1 x 10° , DOM7h-14 (2.9 mutations per
dAb) , size: 5.4 x 10°.

Each CDR library has four amino acid diversity. Two libraries were generated
for each of CDRs 1 and 3, and one library for CDR2. The positions diversified within
cach library are as follows (amino acids based on VK dummy DPK9 sequence):

Library size
DOM7h-11 DOM7h-14
1 —Q27,828,830,S31 (CDR1)  88x 107 5.8x 10
2-S30,S31, Y32, N34 (CDR1)  4.6x10° 42x10°



PK Determ nation for Al budAb-1FNa2bfusi ons 10Al budAbs | FNa2b fusi ons
DMS7321 (| FNa2b- DOWh-14) DMS7322 (| FNa2b- DOWZh-14-10) DWMs7323

(1 FNa2b- DOv2ht1144758) , DVS7324 (1 FNa2bDOWh- 14-19), DMS7B2%/EP2011/058298

(1 FNa2b- DOM7h- 11), DWVB7326 (1 FNa2b- DOWZh-11-12), DMS7327

(I FNa2b- DOWh- 11-15) were expressed wi th ghe nyc tag at 20-50ng quantities
in HEK293 cells and purified fromculture supernatant using protein L 15
affinity resin and eluted with 100nM gl yci ne pH2. The proteins were

concent rat edst oy gy aabekst kan pubpl . I figr exchanged 4 pjPo Dul becco's PBS
and endot oxi n depl'eted using Q spin columms (Vivascience). For Rat

PK, | FN- Al budAt289.8Pb YR 883 €8DRSNgl d.§ x V07 nj ect i ondSat1®. Ong/ kg using 3
rats per co gl,gp% r r a at 0.16,,1,. 4, 8, 24, 48, 72,
120, 20 168m§s. nﬁ?s@@‘?@grﬁuﬁwe%é%%s by EAS%I‘EL]IO[;A according to

manuf acturer's instructions (GE Heal thcare, catal ogue nunber RPN5960).

For Mouse_PK  DVB7322 (| FN2b- DOWZh- 14-10) DMS7325 (| FN2b- DOWh1l), DVS7326
(|FN2b-Ddﬂh-ﬁ-¥QJ§£%&Mﬂ&@bE mple2: Selostiow sirategiessh pOVh-11- 15) al | with nyc tags were
dosed as singl e)i Tl Bh&fetsbRAForAkra ggg%k&aéiﬁﬁfed@m ANRAIR 2 (R iSURIECt S

25and serum sanpl es taken at 10 mn , 24h; 48h; 72h; 96h. Anal ysis
of serum WO 2011AlbdaditbdATRAERROLINOEBRS8lcctiohd Bgaindt &8 enlwas by EASY ELI SA

2cen o Lo TGLASL ST, S LA USO8, LOF CEATeAe el e, rureer
AUC h x ug/ M Gadrhdth¢BR libiur? whre selected as an individual pool in all rounds. The first
10 round of selection was performed against HSA passively coated onto an
immunotube at Img/ml. Round 2 was performed against 100nM HSA and round 3
against 10nM (CDR selections) or 20 or 100nM (Error prone sclections) HSA, both
as soluble selections followed by a fourth round of selection with the error prone
libraries against 1.5 nM HSA as a soluble selection. The error prone libraries were
15 cluted with 0.1M glycine pH 2.0 before neutralisation with 1M Tris pH 8.0 and the
CDR libraries were eluted with 1mg/ml trypsin before infection into log phase TG1
cells. The third round of each selection was subcloned into pPDOMS for screening.

Soluble selections used biotinylated HSA.

20 2) Trypsin selections against HSA:
In order to select dAbs with increased protease resistance compared to the parental
clone and with potentially improved biophysical properties, trypsin was used in
phage scelections (see WO2008149143). Four rounds of selection were preformed
against HSA. The first round of selection of error prone libraries was performed

25 against passively coated HSA at 1mg/ml without trypsin; the second round against
passively coated HSA at Img/ml with 20ug/ml trypsin for 1 hour at 37°C; the third
round selection was performed by soluble selection using biotinylated HSA against
100 nM HSA with 20 pg/ml or 100 pg/ml trypsin for 1 hour at 37°C. The final
round of selection was performed by soluble selection using biotinylated HSA

30 against 100nM HSA with 100 pg/ml trypsin overnight at 37°C.



Vz m/kg Rat 7h-14 1 FNa2b 350 832.1 2.4 27 94.5 7h-14-10 IFNa2b 16 1380.7
1.5 35.8 75.2 7h-14-18 IFNa2b 780 691.2 2.9 22.4 93.7 7h-14-19 | FNa2b
WO 2011/144751 PCT/EP2011/058298

- 88 -

3) Cross-over sclections against HSA (round 1) and RSA (rounds 2-4):
The first round selection was carried out against 1 mg/ml passively coated HSA or 1
uM HSA (soluble sclection), followed by a further three rounds of soluble

5 selections against biotinylated RSA at concentrations of 1 uM for round 1, 100nm

for round 2 and 20nM, 10nM or 1nM for round 3.

Screening strategy and affinity determination:
In cach case after selection a pool of phage DNA from the appropriate round of
10 seclection is prepared using a QIAfilter midiprep kit (Qiagen), the DNA is digested using
the restriction enzymes Sall and Notl and the enriched V genes are ligated into the
corresponding sites in pDOMS the soluble expression vector which expresses the dAb
with a myc tag (see PCT/EP2008/067789). The ligated DNA is used to electro-
transform E. coli HB 2151 cells which are then grown overnight on agar plates
15  containing the antibiotic carbenicillin. The resulting colonies are individually assessed
for antigen binding. In each case at least 96 clones were tested for binding to HSA, CSA
(Cynomolgus monkey Serum Albumin), MSA (mouse serum albumin) and RSA by
BIAcore™ (surface plasmon resonance). MSA antigen was obtained from Sigma
(essentially fatty acid free, ~99% (agarose gel electrophoresis), lyophilized powder Cat.
20 No. A3559) and CSA was purified from Cynomolgus serum albumin using prometic
blue resin (Amersham). Soluble dAb fragments were produced in bacterial culture in
ONEX culture media (Novagen) overnight at 37°C in 96 well plates. The culture
supernatant containing soluble dAb was centrifuged and analysed by BIAcore for
binding to high density HSA, CSA, MSA and RSA CMS5 chips. Clones were found to
25  bind to all these species of serum albumin by off-rate screening. The clones were
sequenced revealing unique dAb sequences. The minimum identity to parent (at the
amino acid level) of the clones selected was 97.2% (DOM7h-11-3: 97.2%, DOM7h-11-
12: 98.2%, DOM7h11-15: 96.3%, DOM7h-11-18: 98.2%, DOM7h-11-19: 97.2%)



1900 969.4 2.2 25 78.7 7h-11 | FNa2b 6000 327.9 6.5 11 101.9
7h-11-12 [ FNa2b 1700 747.1 2.8 25.8
WO 2011/144751 PCT/EP2011/058298

10

-89 -

The minimum identity to parent (at the amino acid level) of the clones selected
was 96.3% (DOM7h-14-10: 96.3%, DOM7h-14-18: 96.3%, DOM7h-14-19: 98.2%,
DOM7h-14-28: 99.1%, DOM7h-14-36: 97.2%)

Unique dAbs were expressed as bacterial supernatants in 2.5L shake flasks in
Onex media at 30°C for 48hrs at 250rpm. dAbs were purified from the culture media by
absorption to protein L agarose followed by elution with 10mM glycine pH2.0. Binding
to HSA, CSA, MSA and RSA by BIAcore was confirmed using purified protein at 3
concentrations 1uM, 500nM and 50nM. To determine the binding affinity (Kp) of the
AlbudAbs to each serum albumin; purified dAbs were analysed by BIAcore over
albumin concentration range from 5000nM to 39nM (5000nM, 2500nM, 1250nM,
625nM, 312nM, 156nM, 78nM, 39nM).

Table 6
Affinity (Kp) | Kd Ka
AlbudAb to SA (nM)
Rat
DOM7h-14 60 2.095E-01 4.00E+06
DOM7h-14-10 4 9.640E-03 4.57E+06
DOM7h-14-18 410 2.275E-01 5.60E+05
DOM 7h-14-19 | 8§90 2.870E-01 3.20E+05
DOM 7h-14-28 | 45 (140) 7.0E-02 2.10E+06
(1.141e-1) (8.3¢e5)
DOM 7h-14-36 | 30(6120) 2.9E-02 1.55E+06 (9¢3)
(5.54e-2)
DOM 7h-11 2100 1.00E-01 4.80E+04
DOM 7h-11-3 10000
(88000) (7.18e-1) (8.11e3)




104.7 7h-11-15 I FNa2b 200 1118.7 1.8 39.5 103.6 Mouse 7h-14 | FNa2b

240 761.2 2.6 30.4 115.3 7h-14-10 | FNa2b

WO 2011/144751 PCT/EP2011/058298
-90 -
DOM 7h-11-12 | 200 5.22E-01 2.76E+06
DOM 7h-11-15 | 20 2.10E-02 1.10E+06
DOM 7h-11-18 | 80 (29000) 6.0E-02 1.64E+06
(3.7¢-1) (1.3¢4)
DOM 7h-11-19 | 28 (17000) 9.1e-02 9.80E+05
(1.4e-1) (8.1e3)
Cyno
DOM 7h-14 66 9.65E-02 1.50E+06
DOM 7h-14-10 |9 1.15E-02 1.60E+06
DOM 7h-14-18 | 180 1.05E-01 6.30E+5
DOM 7h-14-19 | 225 1.56E-01 7.00E+05
DOM 7h-14-28 | 66 (136) 1.3E-01 2.50E+06
(1.34e-1) (9.8e5)
DOM 7h-14-36 | 35(7830) 1.9E-02 9.80E+06
(1.1e-1) (1.43e4)
DOM 7h-11 1000 6.82E-01 8.00E+05
DOM 7h-11-3 670 (200) 9.6E-02 2.90E+05
(1.5¢-1) (7.26¢5)
DOM 7h-11-12 | >6000
DOM 7h-11-15 |3 5.57E-03 5.80E+06
DOM 7h-11-18 | 10000 1.36 (4.8c- 2.25E+05
(65000) 1) (7.3¢3)
DOM 7h-11-19 | >10000 (6.2¢-1) (1.7¢3)
(375000)
Mouse
DOM 7h-14 12 4.82E-02 4.10E+06




60 750.5 2.7 30.9 118.6 7h-11 | FNa2b 6000 493.9 4.0 8.8 51.2
7h-11-12 | FNa2b 150 439.6 4.5 21.5

WO 2011/144751 PCT/EP2011/058298
-91 -
DOM 7h-14-10 | 30 3.41E-02 1.29E+06
DOM 7h-14-18 | 65 9.24E-02 2.28E+06
DOM 7h-14-19 | 60 5.76E-02 1.16E+06
DOM 7h-14-28 | 26 (31) 3.4E-02 1.60E+06
(7.15e-2) (2.28¢6)
DOM 7h-14-36 | 35 (33) 2.3E-02 8.70E+05
(7.06e-2) (2.11¢6)
DOM 7h-11 5000 9.00E-01
DOM 7h-11-3 >10000
(36000) (6.12e-1) (1.67¢4)
DOM 7h-11-12 | 130 1.89E-01 1.53E+06
DOM 7h-11-15 | 10 9.40E-03 1.10E+06
DOM 7h-11-18 | 150 (1600) 2.4E-02 4.40E+05 (4¢4)
(6.23e-2)
DOM 7h-11-19 | 100 (18000) 3.7E-02 1.40E+06
(8.8e-2) (4.9¢3)
Human
DOM 7h-14 33 4.17E-02 1.43E+06
DOM 7h-14-10 | 12 1.39E-02 1.50E+06
DOM 7h-14-18 | 280 3.39E-02 1.89E+05
DOM 7h-14-19 | 70 5.25E-02 8.26E+05
DOM 7h-14-28 | 30 (8260) 3.3E-02 1.24E+06
(5.6e-2) (6.78e3)
DOM 7h-14-36 | 28 (1260) 2.4E-02 1.23E+06
(6.7¢-2) (5.4¢4)
DOM 7h-11 2800 6.41E-01 7.00E+05




140.9 7h-11-15 I FNa2b 28 971.8 2.1 33.6 99.6

5
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10

15

20

*: values in brackets were derived from a second, independent SPR experiment.

All DOM7h-14 derived variants are cross-reactive to mouse, rat, human and

cyno serum albumin. DOM7h-14-10 has improved affinity to rat, cyno and human

serum albumin compared to parent. DOM7h-14-28 has an improved affinity to RSA.
DOM7h-14-36 has an improved affinity to RSA, CSA and MSA.
DOM7h-11-3 has improved affinity to CSA and HSA. DOM7h-11-12 has
improved affinity to RSA, MSA and HSA. DOM7h-11-15 has improved affinity to
RSA, MSA, CSA and HSA. DOM7h-11-18 and DOM7h-11-19 have improved affinity
to RSA, MSA and HSA.

Example 3: Origins of key DOM7h-11 lineage clones:

DOM7h-11-3: From affinity maturation performed against HSA using the
CDR2 library (Y49, A50, A51, S53), round 3 output 10nM HSA.

DOM7h-11-12: From affinity maturation performed against HSA using the error

prone library, round 3 outputs (100nM, HSA) with 100ug/ml trypsin.

DOM7h-11-15: From cross-over sclections performed against HSA as round 1

followed by additional 3 rounds of selections against RSA using the CDR2 library
(Y49, A50, A51, S53) at round 3 selection with 1nM of RSA.

DOM7h-11-18 From cross-over selections performed against HSA as round 1

followed by additional 3 rounds of selections against RSA using the error prone library,

round 3 output at 2

OnM of RSA



Tabl e 15: Speci es Al budAb Fusion Al bum n KD (nM PK paraneters AUC h
x ug/m CL m/h/kg t1/2 h Vz m/kg Rat DOWh-14 Exendi n-4 2400 18 57.1 11
901.9 DQONDBI0111144750 PCT/EP2011/058298

-93.-

DOM7h-11-19 From cross-over selections performed against HSA as round 1

followed by additional 3 rounds of selections against RSA using the error prone library,

round 3 output at 5SnM of RSA

5  Table 7: CDR sequences (according to Kabat; ref. as above)

AlbudAb CDR
CDRI1 CDR2 CDR3

DPK9 VK dummy | SQSISSYLN YAASSLQS QQSYSTPNT
(SEQ ID NO: 337) | (SEQ ID NO: 338) | (SEQID NO: 339)

DOM7h-11 SRPIGTTLS WFGSRLQS AQAGTHPTT
(SEQ ID NO: 340) | (SEQ ID NO: 341) | (SEQID NO: 342)

DOM7h-11-12 SRPIGTMLS LFGSRLQS AQAGTHPTT
(SEQ ID NO: 343) | (SEQ ID NO: 344) | (SEQ ID NO: 345)

DOM 7h-11-15 SRPIGTMLS LAFSRLQS AQAGTHPTT
(SEQ ID NO: 346) | (SEQ ID NO: 347) | (SEQ ID NO: 348)

DOM 7h-11-18 SRPIGTMLS WFGSRLQS AQAGTHPTT
(SEQ ID NO: 349) | (SEQ ID NO: 350) | (SEQID NO: 351)

DOM 7h-11-19 SRPIGTMLS LFGSRLQS AQTGTHPTT
(SEQ ID NO: 352) | (SEQ ID NO: 353) | (SEQID NO: 354)

DOM 7h-11-3 SRPIGTTLS LWFSRLQS AQAGTHPTT
(SEQ ID NO: 355) | (SEQ ID NO: 356) | (SEQID NO: 357)

Example 4: Origins of key DOM7h-14 lineage clones:

DOM7h-14-19: From affinity maturation performed against HSA using the error prone

10  library, round 3 outputs (100nM, HSA) with 100ug/ml trypsin.

DOM7h-14-10, DOM7h-14-18, DOM7h-14-28, DOM7h-14-36: From affinity
maturation performed against HSA using CDR3 library (Y92, Y93, T94, N96), round 3

output.




Exendin-4 19 43.6 23.1 22.1 740.3 DOWh- 14-18 Exendin-4 16000 16.9 75.7
9.4 1002.5 DOWrh- 14-19 Exendin-4 17000 31.4 32.5 11.9 556.7 DOWh-11

Exendi n- 4w04000144751 PCT/EP2011/058298
94 -

Table 8: CDR sequences (according to Kabat; ref. as above)

AlbudAb CDR
CDRI1 CDR2 CDR3

DPK9 VK dummy | SQSISSYLN YAASSLQS QQSYSTPNT
(SEQ ID NO: 337) | (SEQ ID NO: 338) | (SEQ ID NO: 339)

DOM 7h-14 SQWIGSQLS MWRSSLQS AQGAALPRT
(SEQ ID NO: 358) | (SEQ ID NO: 359) | (SEQ ID NO: 360)

DOM 7h-14-10 SQWIGSQLS MWRSSLQS AQGLRHPKT
(SEQ ID NO: 361) | (SEQID NO: 362) | (SEQ ID NO: 363)

DOM 7h-14-18 SQWIGSQLS MWRSSLQS AQGLMKPMT
(SEQ ID NO: 364) | (SEQ ID NO: 365) | (SEQ ID NO: 366)

DOM 7h-14-19 SQWIGSQLS MWRSSLQS AQGAALPRT
(SEQ ID NO: 367) | (SEQ ID NO: 368) | (SEQ ID NO: 369)

DOM 7h-14-28 SQWIGSQLS MWRSSLQS AQGAALPKT
(SEQ ID NO: 370) | (SEQID NO: 371) | (SEQ ID NO: 372)

DOM 7h-14-36 SQWIGSQLS MWRSSLQS AQGFKKPRT
(SEQ ID NO: 373) | (SEQID NO: 374) | (SEQ ID NO: 375)

10

Example 5: Expression and Biophysical Characterisation:

The routine bacterial expression level in 2.5L shake flasks was determined following

culture in Onex media at 30°C for 48hrs at 250rpm. The biophysical characteristics
were determined by SEC MALLS and DSC.
SEC MALLS (size exclusion chromatography with multi-angle-LASER-light-

scattering) is a non-invasive technique for the characterizing of macromolecules in

solution. Briefly, proteins (at concentration of 1mg/mL in buffer Dulbecco’s PBS at 0.5

ml/min are separated according to their hydrodynamic propertics by size exclusion

chromatography (column: TSK3000 from TOSOH Biosciences; S200 from Pharmacia).




6.1 168 7.1 1684.1 DOWh- 11-12 Exendin-4 1400 24.2 59.9 13 1068.7 DOWh-
Exendin-4 130 36.3 27.6 19.3 765.7 WO 2011/144751PCT/ EP2011/ 058298 - 107 -
11-15 WO 2011/144751 PCT/EP2011/058298

-905.

Following separation, the propensity of the protein to scatter light is measured using a
multi-angle-LASER-light-scattering (MALLS) detector. The intensity of the scattered
light while protein passes through the detector is measured as a function of angle. This
measurement taken together with the protein concentration determined using the
5  refractive index (RI) detector allows calculation of the molar mass using appropriate

equations (integral part of the analysis software Astra v.5.3.4.12).
DSC (Differential Scanning Calorimetry): briefly, the protein is heated at a constant
rate of 180 °C/hrs (at Img/mL in PBS) and a detectable heat change associated with
thermal denaturation measured. The transition midpoint (appITm) is determined, which is

10 described as the temperature where 50% of the protein is in its native conformation and
the other 50% is denatured. Here, DSC determined the apparent transition midpoint
(appTm) as most of the proteins examined do not fully refold. The higher the Tm, the
more stable the molecule. Unfolding curves were analysed by non-2-state equations.

The software package used was Origin® v7.0383.

15
Table 9
AlbudAb Biophysical parameters

SEC MALLS DSC Tm(°C)

DOM7h-14 M 60
DOM 7h-14-10 M 59
DOM 7h-14-18 M 58
DOM 7h-14-19 M 59
DOM 7h-14-28 M 58.3/60.2
DOM 7h-14-36 M 59.2
DOM 7h-11 M 66.9-72.2
DOM 7h-11-3 M (95%)* 66.6/70.5
DOM 7h-11-12 M (<2%D) 71.7




DOVMrh14- 10 NCE- GGGGSC 62 DOMrh14- 10 NCE- TVAAPSC 35

WO 2011/144751 PCT/EP2011/058298
-96 -
DOM 7h-11-15 | M (<5%D) 58.5-60.5
DOM 7h-11-18 | M (98%) 58.9/65.8
DOM 7h-11-19 | M 71.8/76.6
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* in one other trial, monomer was primarily seen by SEC MALLS, although lower than
95%
Expression levels for all clones in Table 9 were observed in the range from 15 to

119mg/L in E coli.

For DOM7h-14 and DOM7h-11 variants, favorable biophysical parameters (monomeric
in solution as determined by SEC MALLSs and appTm of >55°C as determined by DSC)
and expression levels were maintained during affinity maturation. Monomeric state is

advantageous because it avoids dimerisation and the risk of products that may cross-link

targets such as cell-surface receptors.

Example 6: Determination of serum half life in rat, mouse and Cynomolgus

monkey

AlbudAbs DOM7h-14-10, DOM7h-14-18, DOM7h-14-19, DOM7h-11, DOM7h11-12
and DOM7h-11-15 were cloned into the pDOMS5 vector. For each AlbudAb™, 20-
50mg quantities were expressed in E. coli and purified from bacterial culture
supernatant using protein L affinity resin and eluted with 100mM glycine pH2. The
proteins were concentrated to greater than 1mg/ml, buffer exchanged into PBS and
endotoxin depleted using Q spin columns (Vivascience). For Rat pharmacokinetic (PK)
analysis, AlbudAbs were dosed as single i.v injections at 2.5mg/kg using 3 rats per
compound. Serum samples were taken at 0.16, 1,4, 12, 24, 48, 72, 120, 168hrs.

Analysis of serum levels was by anti-myc ELISA as per the method described below.

For Mouse PK, DOM7h-11, DOM7h11-12 and DOM7h-11-15 were dosed as single i.v

injections at 2.5mg/kg per dose group of 3 subjects and serum samples taken at 10mins;



Human DOM7h- 14 NCE 204 Mouse DOM7h-11 DOMLm 21-23

WO 2011/144751 PCT/EP2011/058298
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Lh; 8h; 24h; 48h; 72h; 96h. Analysis of serum levels was by anti-myc ELISA as per the
method described below.

For Cynomolgus monkey PK DOM7h-14-10 and DOM7h-11-15 were dosed as single
1.v injections at 2.5mg/kg into 3 female Cynomolgus monkeys per dose group and
serum samples taken at 0.083, 0.25, 0.5, 1, 2, 4, 8, 24, 48, 96, 144, 192, 288, 336,
504hrs. Analysis of serum levels was by anti-myc ELISA as per the method described

below.

Anti-myc ELISA method

The AlbudAb concentration in serum was measured by anti- myc ELISA. Briefly, goat
anti- myc polyclonal antibody (1:500; Abcam, catalogue number ab9132) was coated
overnight onto Nunc 96-well Maxisorp plates and blocked with 5% BSA/PBS + 1%
tween. Serum samples were added at a range of dilutions alongside a standard at known
concentrations. Bound myc-tagged AlbudAb was then detected using a rabbit
polyclonal anti-Vk (1:1000; in-house reagent, bleeds were pooled and protein A
purified before use) followed by an anti-rabbit IgG HRP antibody (1:10,000; Sigma,
catalogue number A2074). Plates were washed between each stage of the assay with 3 x
PBS+0.1% Tween20 followed by 3 x PBS. TMB (SureBluec TMB 1-Component
Microwell Peroxidase Substrate, KPL, catalogue number 52-00-00) was added after the
last wash and was allowed to develop. This was stopped with 1M HCI and the signal

was then measured using absorbance at 450nm.

From the raw ELISA data, the concentration of unknown samples was established by
interpolation against the standard curve taking into account dilution factors. The mean
concentration result from each time point was determined from replicate values and
entered into WinNonLin analysis package (eg version 5.1 (available from Pharsight
Corp., Mountain View, CA94040, USA). The data was fitted using a non-

compartmental model, where PK parameters were estimated by the software to give



234 10.7 4.7 72.5 DOMh- 11-12 DOVMLMm 21-23 755 3.3 18 86.2 DOWh- 11-15
DOMLm 21-23 1008 2.5 17.4 62.4 Key: DOMLm 21-23 is an anti-TNFR1 dAb,
Exendi n- awW0=20a/geptti de (a GLP-1 agoni st) of 39 am no aciPd3/HPeegioss29\CE,
NCE- GGGGSC and NCE- TVAAPSC are descri bed bel ow. 5Previously, the use of
genetic fusions with an al bum n-bi ndi ng -d8b (Al budAb)

terminal half-lives. Dosing information and time points were selected to reflect the

terminal phase of cach PK profile.

Table 10: Single AlbudAb™ PK

5
Species | AlbudAb Albumin | PK parameters
KD (I’IM)
AUC CL t1/2 Vz
hxpg/ml |ml/hkg |h ml/kg
Rat DOM7h-14* 60
DOM7h-14-10 4 2134.6 1.2 42.1 71.2
DOM7h-14-18 410 617.3 4.1 384 | 228.1
DOM 7h-14-19 890 632.6 4.1 36.3 |2133
DOM 7h-11 2100 320.1 7.8 233 12639
DOM 7h-11-12 200 398.7 6.4 355 321.2
DOM 7h-11-15 20 843.4 3.0 303 130.7
mouse DOM 7h-11 5000 304.7 8.2 18.3 |216.8
DOM 7h-11-12 130 646.6 3.9 439 | 2448
DOM 7h-11-15 10 499.2 5.0 33.7 | 2434
Cyno DOM 7h-14* 66 217.5
DOM 7h-14-10 9 6174.6 0.4 200.8 | 117.8
DOM 7h-11* 3300 135.1
DOM 7h-11-15 3 4195 0.6 198.1 | 170.3




to extend the PK half-life of anti-TNFRL dAbs in vivo was described (see,
eg, WO04003019, W2006038027, W2008149148). Reference is nade to the

pr ot ocol swonoties®s1 PCT applications. In the tabl e abovepCDEvVmHA3I8298 i s an
anti-nouse TNFR1L dAb. 10To produce genetic fusions of exendin-4 or with
DOMZh- 14 (or ot her Al budAb) which binds -g@r-um al bum n, the

exendi n-4-1inker- Al budAb sequence was cloned into the pTT-5 vector

(obt ai nabl e from CNRC, Canada). In each case the exendin-4 was at the 5
end of the cenpgliihhch ggpd the dAb at the 3' end. The linker was a (453
l'inker. Endotoxin-free DNA was prepared in E. coli using alkaline lysis
(using the endotoxin- 15 free plasmd Gga kit, obtainable from Q agen CA)

and used Lo RLARLAGN GERRR 3Bl oncl i PR E BB B o6
cell s/ m usi Rgre3X8udlusinfy a23fc@aipadmehtaMnbdebdedy) A A&E@ugieafhelahweﬁﬁimf | ask
and expressign .was at 30C for 5 ays T‘ge super nat atgt was harvested by

g i < b E

cent ri f ugat i BP5hUMp GFFaPRLLRd Farpt Y/ iy DF FERSIGIBRS BRIBt ein L.

Protein was BjoBatshtch@Mdd if Rall R Vz€8d1hme BAGKSB UGS BhsEPIIHIR t@Rfha W?ﬁaﬂ_@.d Wi th
10 colum volunes of PBS. Protein was eluted with 50m of 0.1M glycine pH2
and neutralised with Tris pH8.. Protein of the expected size was identified

A buoao. fusi g e PdbRAEARy S e (et RN IR Rk Col s

synt hesi sed vbthpared EGrdntt. I@¥ 70RES SAldoi Hak en 11(1preve’-tl A?EG amdlt B2 il emobef ore t he

mal ei m d and a Ie|md up for co on to the Al budAb

Con ugat (' BIMEHET KGNS RGTRTHTRE: R Ur AL 3ROGHIh AR B TEYSLRHE [ esi due
at am no aci ¢itRa8bkd R8s or following a 5 amno acid (GGEGSC) or 6
am no acid 15 (TVAAPSC) spacer engi neered at the end of the Al budAb.
Briefly, the Al budAb was reduced with TCEP (Pi erce, Catal ogue Nunber
77720), desa (CGE healthcare) into 25mM Bi s-Tri s,
5mM EDTA, 10 } fptésh: Minga KEMOriee nididh 5 fold nol ar excess of nalei mde
activated NCE was added in DMBO not to exceed 10% (V/'V) fi nal

concentr %i og The reaction was i ncubated over night at roomtenperature
20and di PG WSRO nt o 20nLVL Tris pH7.4 PEG linker: - 109 -
Sequences: DEAMGRILA siRERBCbudAbs, the affinity matured Vk AlbudAbs were linked to

DI QMTQSPSSL SASVGDRVTI TCRAS PGKAPKLLI MARSSL 5

/PSR SeECatTErT pw@%ﬂm%mlmmwm@@%fc@gwm@ass6)
Nucl eoti de: Q_CCATCC-FCCC-I_G-I_C-F&ATC-FG-I_A&BA\(EACC 10
GFGFCACCATCACFTM@%%@ATT%UCA@TATUTG
GTACCAGCCAGAAACCAGEGAAAGCCCCTAACCTCCTGATCATGIGECETITC CT CGIT GCAAAGT EEGT

A@TTT%GM ACTCTECARCET a TTACGTAC

TACTGTGCTCAGGBLP BITAAEHENOIAAGFRO EEFGRYWIICABATICC ( SEQ
| D NO 387) See Tabl e for t he se uences of DOVI?h 14- 10/ TVAAPSC and
DOMZh- 14- 107\’@&%@%@ BEINCRQMNR sV IRV RVTAT1 0

GGGGSC and  DeMUEDSP.A W%RI@L@L@EKJ@s@d&wﬁ%ﬂﬂhﬁ@ﬁﬁmmﬁsmy Itro
affinity (KD) to RSA as determ ned by Bl Acore when fused to the chem cal
entity. PK d&EASEIDNSO:3F6ai | abl e for these nol ecul es yet.

dAb- Al budab fusion: the 2 DOMh-11 Al budAbs with the highest affinity to
RSA experience a 2-fold decrease in affinity to RSA as on Bl Acore when

fu;csed goAlangq;f)ﬂf@mapl@hi'Rlﬁmdﬂhmidascamelhdﬁody (DOMLM 21- 23) comrrﬁar e]g todt he
unf use u T -11 shows nm cr KD en fuse
(5 om a5 it GAT e Ada CAE e i S s A Rl hEP etk

ef fect of fum@&eﬁ%ﬁ@é@m@mm’rm@wmcmedmfbmdw@\e}&mm/ to
RSA is about 10-fold, apart from DOWh-14-10, which only 30shows a 4-fold

decrease in BIGIATREIATRECEELAGGARBATRITGHEAMSIGA G BHOANCLAGEET Grer
30 CCATCCCTGTCCTCCATGAGATGATCCAGCAGATCTTCAATCTCTTCAGCAC




- 110 - DOWh-14 series (except DOWh-14-10) than it appears to be for the
DOMZh- 11 seri es. For all the above data, the T1/2 of the fusion

i ncreasedwoizbtvidmpsnoved affinity to the species' SA 5GeaEmERRO1y/058298

Al budab-t herapeutics are classified as being therapeutically anmenable (for
treatment and/or prophyl axi s of diseasesjogonditions or indications) when

t he Al budAb-drug fusions show an affinity range (KD) of fromO0.1 nMto 10
MM for serum al bumi n binding. The therapeutic ranges of Al budAbs and

Al budAb f usi ans Baetei T A dedRTESd OrG RsATR! @rd ENRER DK ITdfAtdicT

Pepti de- Al budAbs for exanpl e Exendi n-4- DOWh-14-10; dAb- Al budAbs for
exanpl e DQ\/IlMAQ@WH@A@QTQGM%@@EG@&A@Q@WW@TWHGl4- 10)
are descri beg s o aue: AL ARl anRRaRE cRale ALErEREELr FRiAGReT aPY
of chronic or acute conditions, diseases or i ndications are shown. so
shown are af AANTACTA0GARAAGAKEA AL CTCTAT TEAAANSIA GABA ANARBS AGTCE TSI ons
inthis range have utility fo hr.oni r acute diseases, conditio or

| ndi cat i ons T GG KOG TERRAUGA Gh AP ST God) o g o ¢ B R aer um
al bum n can b ARtTPGEA AT A £AOITT ABRSRAGITAN QAN ESED Fi8a&R37H0Ndi tion or
indication to be addressed. As descri bed above, the 1nvention provides

Al budAbs with affinities that allow for each Al budAb to be categorised as
“hi gh affini {tpm,on" j fflREEMARQE, fh ity i t he
ki [1'ed per s 25 EEHE Bkt AR o LORS B Keiop N SRR i ng
t o t he ther ap¥e adnstractsl weSedored hyISOE2PCEXsinglk e v&iapidikiod decbbdd@ e thequences

B e SRR R T8 sy o e At
SGVPSRFSGSCSEMNpEudh e ShveRERFAT OICAPA AP TG RHR (1SERd RiNQeridgfd® 30

An aspect of the invention provides a nuclerc acid conprising the

nucl eoti de s&gUeeaPfinkoygdion. ithe peimep ysed arcgy &9llodtsi-de sequence that is at
| east 80% i dentical to said selected sequence. DOMZh-11-15s12P was
produced using the follow ng nucleic acid sequence (the underlined C
denot es t he chidhge SOkefragnsent e MIEIEIGARCCAGNeGATOTHCRANIHN X SEQID Neadkng

to a proline at position 12):- l;§ 5 %Q&&‘&?ATCTGGATGTC (SEQ ID

GACAT CCAGAT GARRCAGEGECE \ He
GTGTCACCATCACT TGEOEGGECA COSBITEGCACCATGTTAAGT TG
GTACCAGCAGAAACCAGGEGAAAGCCCCTAAGCTCCTGATCCTTGCTTTTTCC

CGTTTGCAAAGT %CATCA%TTTCA@W@'F@F@@MTCTCCATCCTCG (SEQ ID
GATTTCACTCTCA GERISP T acaa TTTTGCTACGTACT 10

ACT GCGCGCAGGCT GGGACGCATCCTACGACGT T GGGACCAAGG TGGAAATCAAACGG (SEQ I D
NO 389) mwgké%sjﬁ?SIZP%m%s c oG A6 THY TWSI TAA DIOMRGATCCIE TS a t enpl at e
in a PCR wher B hasoused L0, [ pLr, ' The pri ner
sequence is: ‘alé@in@gﬁ%%%:gﬁ M@%@M%&TG

CATCTGTAGG ( SEQ | D TTGATTTCCACCTTGGTCCC (SEQ ID NO:381)

15
The fragments were purified separately and subsequently assembled in a SOE (single

overlap extension PCR extension) reaction using only the flanking primers.

IFNa2b SOE fragment 5  GCCCGGATCCACCGGCTGTGATCTG (SEQ ID NO:382)
GCGCAAGCTTTTATTAATTCAGATCCTCTTC
TGAGATGAGTTTTTGTTCTGCGGCCGCCCGT
TTGATTTCCACCTTGGTCCC (SEQ ID NO:383)

Vk SOE fragment 3’ to

also introduce a myc tag



An al ternative aspect of the invention provides a nucleic acid conprising

t he nucl eoti de 20sequence of SEQ ID NO 389 or a nucl eotide sequence that
is at | eaw02809uhent i cal to said sel ected sequence. | nPOomEPOhOSS20%8NT
DOWrh- 11- 15s12P i s encoded by, and expressed from a vector that contains a
| i nker region and a C-term nal sequence-e¢acoding a protein or peptide drug
or a single variable domain or other antibody fragnent to nake the in-line
protein fusion product. The linker, in one enbodi nent, 25 conprises the

am no acid sequence TVA, e.g., TVAAPS. O her aspects of the invention are a
vector conprising the nucleic acid; and an isolated host cell conprising

t he vector. Thea$nmbhdwﬁﬁlabéwtpﬂb@@d@gh&ﬁmﬁbhﬁﬁﬁwﬁom?@H@Rﬁ@amiﬂpnéventing

a di sease or in a i S§:N LS st one
ose or - povrfndR 88 fistp@iBRLd, Bl me ERFRPLBH ERETA: BbOINLTP s MRS
variants i )kaﬁéisldﬁlvkytoh@hmhadams &elvatitd WL an N-teddidal-VHASK fablwedgG Ser um
Al bum n) and RSA (Rat, Serum Al bum n) antigens and bjotinyl ated products
ver e obt af nedCEO é?ﬁ?fﬁ@HmFﬁ“E%&ﬁﬁF%G%”“%PPWﬁPQV‘WQPN?&%lon libraries:
SBoth error prone and doped |ibraries were created using DOWh-11-15
parental dAb (see SEQID NO 2) as a tenplate with arginine at position 108
mitated to tEyplcoptaapnccodomphagil):15 R108W (DOMZh- 11-55)) al | owi ng use of
trypsin for ?Eﬁﬂﬁr | generated in the pDOV33
vector. For e d&ﬁggﬁg%&,aygggngg Eﬁ?ﬁﬁﬁdNﬁé reacti ons were perforned
using 10 doped ollgonucleotldes cont ai ni ng blased degenerated codons to
diversifx hf/(%qU|red OSﬁtl % in the dAb. CGeneration of doped libraries
i s descriBed ce6r Sas(RUICISONdRR| i nt and Larrick, Gene, 137, 109-118

(1993). Pri WWPG(Y&QGQC@@&@N@@C’T@C@G@TGTGG@W@P@ET%GGT@CCU@‘GA
nucl eoti des from each degenerated codon so that the parental nucleotides

were present TCRASKHEHCe IRNP:3$)5% of cases all other possible

nucl eoti des were 15 present. Six codons per CDR were targeted for being
mut at ed si mul t aneously with 15% probability per nucleotide in the codon to
be differ ent Plakanl DN parmeegaadd usugy @b’tﬁlt&emegaxemmiygeﬁm ngdsNA/mdrwassed t o

a7 ana!Rot et Ee YRR gt O VR SR g R Gt on o

| ibraries wepstdin@exyseedti clilfudd & 8rdayFandGfificd foa dulthBlsuPdrnatant using
20el ectroporation _and the transfornmed cells plated on 2xTY agar contai ning

15 | ag/ mi t eProsdy &l gffaty resin and qlgtsdavithel0OmM gbising pbEd The piokgiisaecre one per
each CDR and [

CORL |1 br ary " EoATHEE R BT, OB LR o PRE RIS (ROuP IS, 10g
25CDR2 | i br apnsiag @Q.spinagulumonsg®iichsomme).i on per dAb with library size of 2x 108
CDR3 Iibéﬁry- 2 amno acid nutation per dAb with library size of 1.1x 108
ii) SeleCtion strategies: Selections against HSATwo rounds of selection
agai nst HSA Wefigite Befer@thadieh.and Bl&[il%fsrcaBGthHcie@ﬁﬁtlmr e performed in

sol ution against biotinylated HSA at | OnM concentration. Libraries were

el uted with 6.0ﬁmegmyeﬁ%@lm@a@nﬁéﬁﬁ)@fwwﬂﬁéww {HSioR PIgWFITT focaplH 8

and before i gfGQLIQMihRiA-2% stem%eQ@Ma%yserﬁBwo%QV&%ﬂﬁm@f each
sel ection was subcloned into p for screering.

(immobilised by primary-amine coupling onto CMS5 chips; BIAcore) using fusion
25  protein concentrations from 5000nM to 39nM (5000nM, 2500nM, 1250nM, 625nM,
312nM, 156nM, 78nM, 39nM) in HBS-EP BIAcore buffer.

Table 12: Affinity to SA

AlbudAb Fusion Affinity to | Kd Ka




5Cross over selection Two rounds of selection against biotinylated SA in

solution were carried out.
| OnM concwotnati4ersiand t he second round agai nst RSA at
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pool
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IFNa2b

15

4.86E-03
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Mouse

DOM 7h-14

IFNa2b

240

3.21E-02

1.50E+06

DOM 7h-14-10

IFNa2b

60

3.45E-02

6.86E+05

DOM 7h-14-18

IFNa2b

180

1.50E-01

9.84E+05

DOM 7h-14-19

IFNa2b

490

4.03E-02

1.19E+05

DOM 7h-11

IFNa2b

6000

1.55E-01

nd

DOM 7h-11-12

IFNa2b

150

9.49E-02

6.30E+05
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DOM 7h-11-15 IFNo2b 28 6.69E-03 2.80E+05
Human
DOM 7h-14 IFNo2b 244 2.21E-02 9.89E+04
DOM 7h-14-10 IFNo2b 32 6.58E-03 3.48E+05
DOM 7h-14-18 IFNo2b 470 2.75E-01 6.15E+05
DOM 7h-14-19 IFNo2b 350 4.19E-02 1.55E+05
DOM 7h-11 IFNo2b 670 2.02E-01 7.00E+05
DOM 7h-11-12 IFNo2b 500 1.66E-01 3.90E+05
DOM 7h-11-15 IFNo2b 10 1.87E-03 3.50E+05

When IFNa2b is linked to the AlbudAb variants, in all cases the affinity of AlbudAb
binding to serum albumin is reduced. DOM7h-14-10 and DOM7-11-15 retain improved
binding affinity to serum albumin across species compared to parent. DOM7h-11-12

5  also shows improved binding affinity to serum albumin across species compared to

parent.

Table 13: Biophysical Characterisation
Biophysical Characterisation was carried out by SEC MALLS and DSC as described
10 above for the single AlbudAbs.

AlbudAb Fusion DMS Biophysical parameters
number
SEC DSC
MALLS Tm(°C)
DOM 7h-14 IFNa2b DMS7321 | M/D 58-65
DOM 7h-14-10 IFNo2b DMS7322 | M/D 55-65
DOM 7h-14-18 IFNa2b DMS7323 | M/D 55-65
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DOM 7h-14-19 IFNo2b | DMS7324 | M/D 59-66
DOM 7h-11 IFNo2b | DMS7325 | M/D 65.8-66.2
DOM 7h-11-12 IFNo2b | DMS7326 | M/D 67-67.3
DOM 7h-11-15 IFNo2b | DMS7327 | M/D 56.3-66.2

10

15

20

25

M/D indicates a monomer/dimer equilibrium as detected by SEC MALLS

Expression for all clones in Table 13 was observed in the range of 17.5 to 54 mg/L in
HEK293.
For IFN02b-DOM7h-14 and IFNa2b-DOM7h-11 variants, favorable biophysical

parameters and expression levels were maintained during affinity maturation.

PK Determination for AlbudAb-IFNo2bfusions

AlbudAbs IFNa2b fusions DMS7321 (IFNa2b-DOM7h-14) DMS7322
(IFNa2b-DOM7h-14-10) DMS7323 (IFNa2b-DOM7h-14-18), DMS7324 (IFNa2b-
DOM7h-14-19), DMS7325 (IFNa2b-DOM7h-11), DMS7326 (IFNo2b-DOM7h-11-12),
DMS7327 (IFNo2b-DOM7h-11-15) were expressed with the myc tag at 20-50mg

quantities in HEK293 cells and purified from culture supernatant using protein L
affinity resin and eluted with 100mM glycine pH2. The proteins were concentrated to
greater than 1mg/ml, buffer exchanged into Dulbecco’s PBS and endotoxin depleted
using Q spin columns (Vivascience).

For Rat PK, IFN-AlbudAbs were dosed as single i.v injections at 2.0mg/kg
using 3 rats per compound. Serum samples were taken at 0.16, 1, 4, §, 24, 48, 72, 120,
168hrs. Analysis of serum levels was by EASY ELISA according to manufacturer’s
instructions (GE Healthcare, catalogue number RPN5960).

For Mouse PK, DMS7322 (IFN2b-DOM7h-14-10) DMS7325 (IFN2b-DOM7h-
11), DMS7326 (IFN2b-DOM7h-11-12), DMS7327 (IFN2b-DOM7h-11-15) all with
myc tags were dosed as single i.v injections at 2.0mg/kg per dose group of 3 subjects

and serum samples taken at 10 mins; lh; 8h; 24h; 48h; 72h; 96h. Analysis of serum

ka
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levels was by EASY ELISA according to manufacturer’s instructions (GE Healthcare,
catalogue number RPN5960).

Table 14:
Species | AlbudAb | Fusion | Albumin | PK parameters
KD (I’IM)
AUC CL t1/2 Vz
hxug/ml |ml/hkg |h mlkg
Rat 7h-14 IFNo2b | 350 832.1 24 27 94.5
7h-14-10 | IFNo2b | 16 1380.7 1.5 35.8 75.2
7h-14-18 | IFNo2b | 780 691.2 2.9 224 | 937
7h-14-19 | IFNo2b | 1900 969.4 22 25 78.7
7h-11 IFNo2b | 6000 327.9 6.5 11 101.9
7h-11-12 | IFNa2b | 1700 747.1 2.8 25.8 104.7
7h-11-15 | IFNa2b | 200 1118.7 1.8 39.5 103.6
Mouse 7h-14 IFNa2b | 240 761.2 2.6 30.4 115.3
7h-14-10 | IFNo2b | 60 750.5 2.7 30.9 118.6
7h-11 IFNo2b | 6000 493.9 4.0 8.8 51.2
7h-11-12 | IFNo2b | 150 439.6 4.5 21.5 140.9
7h-11-15 | IFNa2b | 28 971.8 2.1 336 |99.6

Pharmacokinetic parameters derived from rat and mouse studies were fitted
using a non-compartmental model. Key: AUC: Area under the curve from dosing time
extrapolated to infinity; CL: clearance; t1/2: is the time during which the blood

concentration is halved; Vz: volume of distribution based on the terminal phase.
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IFNo2b —AlbudAbs were tested in rat and mouse. For all IFNa2b -DOM7h-11
variant fusion proteins in both rat and mouse, t1/2 is improved compared to parent. The
improvement in t1/2 correlates with the improved in vitro Kp to serum albumin. For
IFNa2b-DOM7h-14-10 variants, the improvement in iz vitro Kp to serum albumin also

5  correlated to an improvement in t1/2 in rat.

All TFNa2b -AlbudAb fusion proteins exhibit a 5 to 10-fold decrease in the
binding to RSA compared to the single AlbudAb. This effect is more pronounced (i.c.
10-fold) for the DOM7h-14 series than the DOM7h-11 series (only 5-fold decrease).

10  Example 8: Further AlbudAb fusions with proteins, peptides and NCEs.
Various AlbudAbs fused to other chemical entities namely domain antibodies

(dAbs), peptides and NCEs were tested. The results are shown in table 15.

Table 15:
AlbudAb Fusion Albumin | PK param-
Species Kp (nM) | eters
AUC CL t1/2 Vz
hxug/ml |mlh/kg |h ml/kg
Rat DOM7h-14 | Exendin-4 | 2400 18 57.1 11 901.9
DOM7h- Exendin-4 | 19 43.6 23.1 221 740.3
14-10
DOM7h- Exendin-4 | 16000 16.9 75.7 9.4 1002.5
14-18
DOM7h- Exendin-4 | 17000 314 325 11.9 | 556.7
14-19
DOM7h-11 | Exendin-4 | 24000 6.1 168 7.1 1684.1
DOM7h- Exendin-4 | 1400 242 59.9 13 1068.7
11-12
DOM7h- Exendin-4 | 130 36.3 27.6 19.3 | 765.7
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11-15
DOM?7h14- | NCE- 62
10 GGGGSC
DOM?7h14- | NCE- 35
10 TVAAPSC
Human | DOM7h-14 | NCE 204
Mouse DOM7h-11 | DOMIm- 234 10.7 4.7 72.5
21-23
DOM7h- DOMI1m- 755 33 18 86.2
11-12 21-23
DOM7h- DOMI1m- 1008 2.5 17.4 62.4
11-15 21-23

Key: DOM1m-21-23 is an anti-TNFR1 dAb, Exendin-4 is a peptide (a GLP-1 agonist)
of 39 amino acids length. NCE, NCE-GGGGSC and NCE-TVAAPSC are described
below.

5 Previously, the use of genetic fusions with an albumin-binding dAb (AlbudAb)
to extend the PK half-life of anti-TNFR1 dAbs in vivo was described (see, eg,
WO004003019, W0O2006038027, WO2008149148). Reference is made to the protocols
in these PCT applications. In the table above, DOM1m-21-23 is an anti-mouse TNFR 1
dAb.

10 To produce genetic fusions of exendin-4 or with DOM7h-14 (or other AlbudAb)
which binds serum albumin, the exendin-4-linker-AlbudAb sequence was cloned into
the pTT-5 vector (obtainable from CNRC, Canada). In each case the exendin-4 was at
the 5° end of the construct and the dAb at the 3’ end. The linker was a (G4S)s linker.
Endotoxin-free DNA was prepared in E.coli using alkaline lysis (using the endotoxin-

15  free plasmid Giga kit, obtainable from Qiagen CA) and used to transfect HEK293E
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cells (obtainable from CNRC, Canada). Transfection was into 250ml/flask of HEK293E
cells at 1.75x10° cells/ml using 333ul of 293fectin (Invitrogen) and 250ug of DNA per
flask and expression was at 30°C for 5 days. The supernatant was harvested by
centrifugation and purification was by affinity purification on protein L. Protein was

5 batch bound to the resin, packed on a column and washed with 10 column volumes of
PBS. Protein was eluted with 50ml of 0.1M glycine pH2 and neutralised with Tris pHS..
Protein of the expected size was identified on an SDS-PAGE gel.

NCE Albudab fusions:

10 A new chemical entity (NCE) AlbudAb fusion was tested. The NCE, a small molecule
ADAMTS-4 inhibitor was synthesised with a PEG linker (PEG 4 linker (ic 4 PEG
molecules before the maleimide) and a maleimide group for conjugation to the
AlbudAb. Conjugation of the NCE to the AlbudAb is via an engineered cystine residue
at amino acid position R108C, or following a 5 amino acid (GGGGSC) or 6 amino acid

15 (TVAAPSC) spacer engincered at the end of the AlbudAb. Briefly, the AlbudAb was
reduced with TCEP (Pierce, Catalogue Number 77720), desalted using a PD10 column
(GE healthcare) into 25mM Bis-Tris, SmM EDTA, 10% (v/v) glycerol pH6.5. A 5 fold
molar excess of maleimide activated NCE was added in DMSO not to exceed 10%
(V/V) final concentration. The reaction was incubated over night at room temperature

20  and dialysed extensively into 20mM Tris pH7.4

PEG linker:
@)
s T
N \/\N JI\/\O /\/OI
H
@)

: )
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Sequences:

DOM7h-14 R108C:

DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWY QQKPGKAPKLLIMWRSSL
5  QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLRHPKTFGQGTKVEIKC

(SEQ ID NO:386)

Nucleotide:

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACC
10  GTGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGGTCTCAGTTATCTTG

GTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCATGTGGCGTTC

CTCGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGAC

AGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTAC

TACTGTGCTCAGGGTTTGAGGCATCCTAAGACGTTCGGCCAAGGGACCAAG
15 GTGGAAATCAAATGC (SEQ ID NO:387)

See Table 5 for the sequences of DOM7h-14-10/TVAAPSC and DOM7h-14-
10/GGGGSC (ie, DOM7h-14-10/G4SC).

20  NCE-AlbudAbs DOM7h-14-10 GGGGSC and DOM7h14-10 TVAAPSC, exhibita 5 to
10 fold decrease in in vitro affinity (Kp) to RSA as determined by BIAcore when fused
to the chemical entity. PK data are not available for these molecules yet.

dAb-Albudab fusion: the 2 DOM7h-11 AlbudAbs with the highest affinity to
RSA experience a 2-fold decrease in affinity to RSA as on BIAcore when fused to a

25  therapeutic domain antibody (DOMIm-21-23) compared to the unfused AlbudAb. The
DOM7h-11 clone shows a micromolar Kp when fused (2.8uM) as well as when unfused
(~5uM).

Exendin 4-AlbudAb fusion: the effect of fusing the AlbudAbs to a peptide on
the binding ability to RSA is about 10-fold, apart from DOM7h-14-10, which only

30  shows a4-fold decrease in binding. The effect, however, is more pronounced for the



DOMZh- 11-79 6.9 DOMrh-11-80 10.9 Al DOWh-11-15 variants are
cross-reactive to rat, human, cyno and nouse serum al bum n. (dissociation
const ant waDp11/@ifsarate constant (KJ); on-rate constant PCK&PR011i059298
Expressi on and Bi ophysi cal Characterisation: Bacterial expression and
expression by SECMALLS and DSC was carried) out as descri bed above in
Exanple 5. Table 17. Al budAb Bi ophysi cal paraneters DSC Tn{oC) SEC MALLS
Aver age Expression |evel (ng/1l) DOMrh-11-15 (R108W 53.9 T/D, Mononer 21

DOWh-11-56 PNyl 4 GBfes (MRBRMROM7h-14-10) than it appears to be for the DOM7h-11
series.
For all the above data, the T1/2 of the fusion increased with improved affinity to
the species’ SA.

5 Generally, Albudab-therapeutics are classified as being therapeutically amenable
(for treatment and/or prophylaxis of diseases, conditions or indications) when the
AlbudAb-drug fusions show an affinity range (Kp) of from 0.1 nM to 10 mM for serum
albumin binding.

The therapeutic ranges of AlbudAbs and AlbudAb fusions (Protein-AlbudAbs

10 for example IFNa2b-DOM7h-14-10; Peptide-AlbudAbs for example Exendin-4-
DOM7h-14-10; dAb-AlbudAbs for example DOM1m21-23-DOM7h11-15; NCE-
AlbudAb for example ADAMTS-4-DOM7h-14-10) are described as follows: Affinity
(Kp) ranges that are useful for therapy of chronic or acute conditions, diseases or
indications are shown. Also shown are affinity ranges marked as “intermediate”.

15  AlbudAbs and fusions in this range have utility for chronic or acute diseases, conditions
or indications. In this way, the affinity of the AlbudAb or fusion for serum albumin can
be tailored or chosen according to the disease, condition or indication to be addressed.
As described above, the invention provides AlbudAbs with affinities that allow for each
AlbudAb to be categorised as “high affinity”, “medium affinity” or “low affinity”, thus

20  enabling the skilled person to select the appropriate AlbudAb of the invention according
to the therapy at hand. See Figure 2.

Example 9: DOM7h-11-15%"?" Sequences

25 Amino Acid Sequence of DOM7h-11-15%"%
DIQMTQSPSSLPASVGDRVTITCRASRPIGTMLSWY QQKPGKAPKLLILAFSRLQ
SGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQAGTHPTTFGQGTKVEIKR
(SEQ ID NO: 388)

30

An aspect of the invention provides a nucleic acid comprising the nucleotide sequence

of DOM7h-11-15%"%" or a nucleotide sequence that is at least 80% identical to said
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selected sequence. DOM7h-11-15%"?F was produced using the following nucleic acid
sequence (the underlined C denotes the change (versus the nucleic acid encoding

DOM7h-11-15) leading to a proline at position 12):-

5 GACATCCAGATGACCCAGTCTCCATCCTCCCTGCCTGCATCTGTAGGAGACC
GTGTCACCATCACTTGCCGGGCAAGTCGTCCGATTGGGACGATGTTAAGTTG
GTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCCTTGCTTTTTCC
CGTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACA
GATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACT

10  ACTGCGCGCAGGCTGGGACGCATCCTACGACGTTCGGCCAAGGGACCAAGG
TGGAAATCAAACGG (SEQ ID NO: 389)

DOM7h-11-15%"%" was constructed by using DOM7h-11-15 as a template in a PCR

where a primer was used to introduce the S12P mutation. The primer sequence is:-

° GCAACAGCGTCGACGGACATCCAGATGACCCAGTCTCCATCCTCCCTGCCTG
CATCTGTAGG (SEQ ID NO: 390).
An alternative aspect of the invention provides a nucleic acid comprising the nucleotide

20  sequence of SEQ ID NO: 389 or a nucleotide sequence that is at least 80% identical to
said selected sequence. In one embodiment, DOM7h-11-15%"%" is encoded by, and
expressed from, a vector that contains a linker region and a C-terminal sequence
encoding a protein or peptide drug or a single variable domain or other antibody
fragment to make the in-line protein fusion product. The linker, in one embodiment,

25  comprises the amino acid sequence TVA, ¢.g., TVAAPS. Other aspects of the
invention are a vector comprising the nucleic acid; and an isolated host cell comprising
the vector. The invention also provides a method of treating or preventing a disease or

S1
¢ to

disorder in a patient, comprising administering at least one dose of DOM7h-11-15
said patient.

30
EXAMPLE 10: DOM 7h-11-15 variants

i) VK Affinity Maturation

Selections:
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is summarized in the foll ow ng tables: HSA ka (1/Ms) KA KD

(M WO 2011 andiharg el mEPRd 1 11_(%{35]832@ 893). Primers were designed in order to change only

the first two nucleotides from each degenerated codon so that the parental nucleotides

were present in 85% of cases and in 5% of cases all other possible nucleotides were
15  present. Six codons per CDR were targeted for being mutated simultancously with 15%
probability per nucleotide in the codon to be different than the parental nucleotide.
Assembly PCR was then used to generate a full length diversified insert. The inserts
were digested with Sa/ I and Not I and used in a ligation reaction with pDOM33.
The ligation of libraries were then used to transform E. coli strain TB1 by
20  electroporation and the transformed cells plated on 2xTY agar containing 15 ug/ml
tetracycline.
There were three doped libraries, one per each CDR and the mutation rate and
libraries sizes were as follows:
CDRI1 library- 1.6 amino acid mutation per dAb with library size of 1.4x 10°
25 CDR?2 library- 1.7 amino acid mutation per dAb with library size of 2x 10%
CDR3 library- 2 amino acid mutation per dAb with library size of 1.1x 10%

ii) Selection strategies:

Selections against HSA Two rounds of selection against HSA were carried out.

30 Each CDR library was selected as an individual pool in all rounds. Both rounds of



Table 18 Am no acids that distinguish thernostable Al budAbs from parent
are in bold. Al nunbering is with reference to Kabat. WO

2011/ 144°NSORCT/HPZD11/ 058298 - 118 - Al budAb Am no aci d PEEGPReICHS8298
Framework 3 (amino acid residues 57 to 88) CDR 3 (am no acid residues
89-97) DOWMFh-11 -15 GVPSRFSGSGSGTDFTLTI SSLEPEDFATYYC (SEQ I D NO. 391)
AQAGTHPTT (SEQ I D NO 392) DOWrh-11 -57 GVPSRFSGSGSGIDFTLTI SNLQPEDFATYYC
(SEQ ID NO 393) AQAGIHPTT (SEQ I D NO 394) DOWh-11 -65

GVPSRFSGSGSGIIEcHefd @ge%ﬁ@}{ﬁ&m\ﬁgoﬁlﬁggalg@nWiotgﬁmedﬁmﬁ%ﬁ/l concentration.

Libraries were eluted with 0.1M glycine pH 2.0 before neutralization with 1M Tris pH
8.0 and before infection into log phase TG1 cells. The second round of cach sclection
was subcloned into pDOMS for screening.

5  Cross over selection Two rounds of selection against biotinylated SA in solution were
carried out. The first round was performed against HSA at 10nM concentration and the
second round against RSA at 100nm concentration. Each CDR library was selected as
an individual pool in all rounds. Libraries were eluted with 0.1M glycine pH 2.0 before
necutralization with 1M Tris pH 8.0 and before infection into log phase TG1 cells. The

10 second round of each selection was subcloned into pDOMS for screening.

ii) Screening strategy and affinity determination

In cach case after selection a pool of phage DNA from the appropriate round of
selection was prepared using a QIAfilter midiprep kit (Qiagen), the DNA is digested
15  using the restriction enzymes Sall and Notl and the enriched V genes are ligated into
the corresponding sites in pDOMS the soluble expression vector which expresses the
dAb with a myc tag (see PCT/EP2008/067789). The ligated DNA is used to transform
chemically competent E. coli HB 2151 cells which are then grown overnight on agar
plates containing the antibiotic carbenicillin. The resulting colonies are individually
20  assessed for antigen binding. For cach selection output, 93 clones were tested for
binding to HSA, and RSA by BIAcore™ (surface plasmon resonance). Soluble dAb
fragments were produced in bacterial culture in ONEX culture media (Novagen)
overnight at 37°C in 96 well plates. The culture supernatant containing soluble dAb was
centrifuged and analysed by BIAcore for binding to high density HSA, and RSA CM5
25  chips. Clones which were found to bind equally or better than parental clone to both
these species of serum albumin by off-rate screening were sequenced revealing unique
dAb sequences.
Unique dAbs were expressed as bacterial supernatants in 0.5L shake flasks in
Onex media at 30°C for 48hrs at 250rpm. dAbs were purified from the culture media by
30  absorption to protein L streamline followed by elution with 0.1M glycine pH2.0.



(SEQ ID NO 396) DOWrh-11 -67 GVPSRFSGSGSGIDFTLTI SSLQPEDFATYYC (SEQ I D NO
397) AQAGTHHTT (SEQ I D NGO 398) DOWrh-11 -69

GVPSRFSGS@BGIDATILTRIL SSLQPEDFATYYC (SEQ I D NO 399) AQAGVIFPT/EPCBHQGSE288 NO.
400) Table 19 Al bu dAb Nucl eoti de sequences Framework 3 CDR 3
DOVrh- 11 - 15 GGGGTCCCATCACGTTTCAGTGGCAGTGEATC
TGGGACAGATTTCACTCTCACCATCAGCAGTC TGCAACCTGAAGATTTTGCTACGTACTACTGC (SEQ I D
NO 401) GCGCAGGCT GGGACGCAT CCTACGACG (SEQ ID NGO 402) DOWrh-11 -57

To determine the binding affinity (Kp) of the AlbudAbs to Human, Rat, Mouse and
Cynomolgus serum albumin; purified dAbs were analysed by BIAcore over albumin
concentration range from 500nM to 3.9nM (500nM, 250nM, 125nM, 31.25nM,
15.625nM, 7.8125nM, 3.90625nM).

5 MSA antigen was obtained from Sigma (essentially fatty acid free, ~99%
(agarose gel electrophoresis), lyophilized powder Cat. No. A3559) and CSA was
purified from Cynomolgus serum albumin using prometic blue resin (Amersham).

The affinities to all tested serum albumin species of key clones is presented in Table 16.

In these assays, myc-tagged molecules were used in PK studies.

10

Table 16 A to D
A RSA

ka (1/Ms) | kd (Ms) | KA (1/M) | KD (nM)
DOM7h-11-15 21.0
DOM7h-11-56 23.4
DOM7h-11-57 5.66E+05 | 1.93E-02 | 3.42E+07 29.2
DOM7h-11-65 7.80E+05 | 2.04E-02 | 4.06E+07 24.6
DOM7h-11-67 1.33E+06 | 1.46E-02 | 8.60E+07 11.6
DOM7h-11-68 253
DOM7h-11-69 271
DOM7h-11-79 1.1
DOM7h-11-80 24 1
B HSA

ka (1/Ms) | kd (Ms) | KA (1/M) | KD (nM)
DOM7h-11-15 14
DOM7h-11-56 1.6
DOM7h-11-57 1.22E+06 | 1.97E-03 | 5.52E+08 1.8
DOM7h-11-65 1.30E+06 | 2.22E-03 | 5.52E+08 1.8
DOM7h-11-67 1.75E+06 | 1.65E-03 | 1.12E+09 09
DOM7h-11-68 33.5
DOM7h-11-69 3.2
DOM7h-11-79 59
DOM7h-11-80 2.1
C CSA

ka (1/Ms) | kd (Ms) | KA (1/M) | KD (nM)
DOM7h-11-15 5.3
DOM7h-11-56 52
DOM7h-11-57 1.34E+06 | 7.23E-03 | 1.63E+08 6.1
DOM7h-11-65 1.19E+06 | 7.96E-03 | 6.35E+07 15.7
DOM7h-11-67 2.03E+06 | 5.34E-03 | 3.69E+08 2.7




GGGEGTCCCATCACGT TTCAGTGECAGTGGATC  TGEGACAGATTTCACTCTCACCATCAGCAATC
TGCAACCTGAAGATTTTGCTACGTACTACTGC (SEQ I D NO 403) GCGCAGGECT GGGACGCAT
CCTACGACGVOSEQ/IHEISING:  404) DOMZh-11 - 65 GGGGTCCCATCACGT PCTABIGEORE2IGCATC
TGGGACAGATTTCACTCTCACCATCAGCAGTC TGCAACCTGAAGATGITGCTACGTACTACTGT (SEQ ID
NO 405) GCGCAGCCT GGGACGCAT CCTACGACG ($EQ I D NGO 406) DOMrh-11 -67
GGGGTCCCATCACGT TTCAGTGCCAGTGGATC GCGCAGCCT WO 2011/ 144751PCT/ EP2011/ 058298

- 119 -
TGCAACCTGAA
408) GGGGT
TGGGACAGATT

10

TGGGACAGATTTCACTCTCACCATCAGCAGIC GGEGACGCAT

B OUTRPEEACGTACTACTGT CATACGACG [ SEQ TO N 3749

COONTRACET TTCAGTI GGCAGT GATC GCGCAGECT 5.9
OAUTR T GACCATCAGCAGIC 11.7
DOM7h-11-80 55
D MSA

ka (1/Ms) | kd (Ms) | KA (1/M) | KD (nM)

DOM7h-11-15 10.3
DOM7h-11-56 7.6
DOM7h-11-57 10.9
DOM7h-11-65 9.4
DOM7h-11-67 6.7
DOM7h-11-68 15.5
DOM7h-11-69 10.0
DOM7h-11-79 6.9
DOM7h-11-80 10.9

) (SEQ I D NO

All DOM7h-11-15 variants are cross-reactive to rat, human, cyno and mouse serum
albumin. (dissociation constant (KD); off-rate constant (Ky); on-rate constant (K,)).

iv) Expression and Biophysical Characterisation:

Bacterial expression and expression by SECMALLS and DSC was carried out

as described above in Example 5.

Table 17.
AlbudAb Biophysical parameters
DSC Tm(oC) | SEC MALLS Average Expression
level (mg/l)

DOM7h-11-15 53.9 T/D, Monomer 21
(R108W)

DOM7h-11-56 56.1 Trimer, Monomer 10
DOM7h-11-57 58.2 Monomer 15
DOM7h-11-65 61.2 Monomer 40
DOM7h-11-67 57.2 Monomer 36
DOM7h-11-68 55.9 Monomer 12
DOM7h-11-69 57.8 Monomer 22
DOM7h-11-79 55.1 T/D, D/M, Monomer 16
DOM7h-11-80 56.2 Monomer 11

T/D and D/M indicates an equilibrium between trimer and dimer or dimer and

monomer, respectively, as detected by SEC-MALLS.



GCGGTGCATC  TGCAACCTGAAGATTTTGCTACGTACTACTGT CTACGACG (SEQ I D NO  409)
(SEQ I D NO DOWh-11-69 410) The nutations to DOM 7h-11-15 identified are
as fol |l ows0 2011M4l150Ab Mut ati on conmpared to DOM 7h- 11- 15PCTBRMINA3RDRIS6 T22S,
R108W DOWMrh-11-57 S77N, R108W DOMrh-11-65 F83V, R108W

-116 -

All the DOM7h-11-15 variants presented in the Table 2 have favorable biophysical
parameters (monomeric in solution as determined by SEC MALLSs and appTm of >55°C
as determined by DSC) and expression levels were mostly maintained during affinity

5  maturation. Thermostability is advantageous because it may improve the shelf life of
the drug fused to AlbudAb with higher melting temperature when compared to Albudab

with low Tm.

v) CDR3 and Framework 3 sequences of most thermostable clones

10 The essential differences in properties of the most thermostable AlbudAbs (appTm of
>57°C) are due to single amino acid mutations in CDR 3 or framework 3 (mutations
due to polymerase error) of these clones when compared to parental clone DOM7h-11-
15. Sequences of framework 3 or CDR 3 containing favorable mutations are presented
in Tables 18 and 19. Amino acids that distinguish thermostable AlbudAbs from parent

15  arein bold.

Full amino acid and nucleotide sequences of parent and all thermostable variants
of DOM7h-11-15 (Tm of >55°C) are listed in the sequences section (sequence 1-18).
Most of the clones has arginine at position 108 mutated to tryptophan which was done
to enable trypsin driven selection if necessary (knocking trypsin recognition site out)..

20  Mutation of isoleucine to asparagine at position 106 in DOM7h-11-67 was also
included.

Other clones (see DOM 7h-11-87, DOM 7h-11-90, DOM 7h-11-86) were
derived in which position 108 was back mutated to arginine (W108R) and, optionally,
position 106 was back mutated to isoleucine. The sequences of these clones are listed

25  below.

Binding to SA is summarized in the following tables:

HSA
ka(Ms) | kdMs) | Ka | KD




DOMrh- 11-67 P95H, 1106N, RLOB8W DOWh-11-68 K42E, A91T, R108W DOWrh-11-69
T93V ~ DOMrh-11-79 A91T, R108W DOWrh-11-80 T22F, R108W -
Sequenceswof20DONMFI5111- 15 vari ants Am no aci d sequences PCD@EVZIHD38296 R108W
(DOWFh- 11-55) DI QUITQSPSSLSASVCGDRVTI TCRASRPI GTMLSWYQQKPGKAPKLLI LAFSRLQ
SGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCAQAGTHPTTFGQGTKVEI KW (SEQ | D NO 411) 10
DOMZh-11 -56 DI QUIQSPSSLSASVGEDRVTI SCRASRPI GTMLSWYQQKPGKAPKLLI LAFSRLQ
SGVPSRFSGSGSGT DFTLTI SSLQDEDFATYYCAQAGT HPTTFGQGTKVEI KW (SEQ | D NO. 412) 15

120 -

DOMZh- 11 -5F TPASVEDRVTT TCRASRPT G LﬁmFSRLQ
SGVPSRFSGSGBSHD) —CPIEPFATAHEACASTFHPTFFESaFHOYEHKY I 413
DOM7h-11-90° [ 4.69E+05 | 8.70E-05 [ 5.27E+07 | 2.02E-08 )
DOM7h-11-86 7.90E+05 8.83E-05 9.51E+07 1.07E-08
DOM7h-11-87 1.17E+06 1.04E-04 1.37E+08 7.39E-09
DOM7h-11-88 1.14E+06 8.12E-05 1.51E+08 6.71E-09
RSA
DOM7h-11-90 3.76E+05 3.66E-04 1.91E+07 | 5.36E-08
DOM7h-11-86 5.60E+05 3.87E-04 |2.80E+07 | 3.78E-08
DOM7h-11-87 8.30E+05 1.90E-04 | 5.77E+07 1.76E-08
DOM7h-11-88 8.46E+05 2.03E-04 | 5.96E+07 1.69E-08
CSA
KA
ka (1/Ms) kd (Ms) (1/M) KD (M)
DOM7h-11-90 7.47E+05 1.31E-04 1.01E+08 9.99E-09
DOM7h-11-86 8.33E+05 1.43E-04 1.08E+08 1.34E-08
DOM7h-11-87 1.37E+06 1.23E-04 | 2.47E+08 4.21E-09
DOM7h-11-66 1.49E+06 1.27E-04 | 2.76E+08 3.65E-09

5  Table showing biophysical propertics

DOM7h-11-90 ( DOM7h-11-57 4

WI108R/N106I) 60 Monomer
DOM7h-11-86 ( DOM7h-11-65 17

WI108R/N106I) 61.5 Monomer
DOM7h-11-87 ( DOM7h-11-67 17

W108R/N1061) 57.2 Monomer
DOM7h-11-88 (DOM7h-11-67 W108R) 16 57 Monomer
Table 18

Amino acids that distinguish thermostable AlbudAbs from parent are in bold. All

numbering is with reference to Kabat.



20 DOWrh-11 - 65 DI QUIQSPSSLSASVGDRVTI TCRASRPI GTM. SWYQQKPGKAPKLLI LAFSRLQ
SGVPSRFSGSGSGTDFTLTI SSLQPEDVATYYCAQAGTHPTTFGQGTKVEI KW (SEQ | D NO. 414) 25
DOMZh- 11 WO2011DHEST QSPSSL SASVGDRVTI TCRASRPI GTML SWQQKPGRAPHIPRALAFSRE. Q
SGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCAQAGTHHTTFGQGTKVENKW ( SEQ | D NO. 415)

121 -

DI QUTQSPSSL SASVGDRVTI TCRASRPI GTML S/WQQKPGEAPKLLI LAFSRLQ

SGVPSRFSGSGSGIDFTLTI SSLQPEDFATYYCAQTGTHPTTFGQGTKVEI KW (SEQ | D NO 416) 5
DOV7h-11 -69 DI QUIrQSPSSLSASVGEDRVTI TCRASRPI GTMLSWYQQKPGKAPKLLI LAFSRLQ
SGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCAQAGVHPTTFGQGTKVEI KR (SEQ ID NGO 417) 10

=0

D

DOWh-11 -79 DI QUIQSPSSL SASVGDRVTI TCRASRPI GTM. SWYQOKPGKAPKL LI LAFSRLQ
SGVPSRFSGSGHATIDRIANT| SSL GREDEATIMEATENICEHPTTFGQGTKVEI KW (SEQ | D NO 418) 15
DOMZh- 11 - 86—BHOMFBPSSESASYEERYHFERASRPHGTME S QOKPEIAPKEE LARSRES:
SGVPSRFSGSGEGTDFTLTI SSLLQPEDFATYYCAQAGTHPTTFGQGTKVEI KW ( SEQ | D('l@E Zi %4
>DOMZh- 11- 90 DI QUITQSPSSLSASVGDRVTI TCRASRPI GTM.SWYQOKPGKAPKLL|l LAESRERFUCs
SGVPSRFSGSGEGTDETLTI SNUQPE VOIACGh(ENPY Reidtesttues) |:$0(8&):n LD NOS9ADZh)
>DOMZh- 11- 86 DI QUTQSPS$L SASVGDRVTI TCRASRPI GTM_ SWOQKPGKAPKL L[l LA4RSRITGPTT
SGVPSRFSGSGSGTDFTLTI SSLQPEDVARYS KARTYSED | D NEQ W2
>DOM7 h- 11- 87 DOMFIFOSPSSL SASVGDRVTI TERASHPINGEMISWY QOKPGKAPKLL|l LAFSER2D
SGVPSRFSGSGEGTDFTLTI SSQPEDFATYYCAQAGTHHTTFGQGTKVEI KR ( SEQ | D ANQAGZRIOIT -
122 - DOWZh{11 -88 DI QYTQGSPSKEEGASEGIRNTILTTRNSAPE SFMISWHQQKP NIOAF
SRLQ SGVP SRPAB®/1S1GS37 GTDFTLTI S SLQRERFAT YWEAMGTHHTTFGR GTKVENKR3®E!) ( SEQ
NO 423) Nuc¢leotide sequences DOWh-11-15 RIO8W (DOWh-11-55 HPTT
CAGATGAC CCAGT CT CCAT | CCEHVPSRTSGEGE GFRAT I FISTAGRESRA TR Y® QT D:
CACTT GOCGGHEAAFROETSPGATT CGGACGA[S e TARRE. Bo§ 396)

GT ACCAGCAGAMRACCACCEAAAGCCCECTAACCTCETGATCETTECTT T T TCEE AQAGTHHTT
CGTTTGCAAAGT GGGGT CCCAT CA! ATYYC (SEQ ID NO:
GATTTCACTCT(_“ﬁE%Cﬁ%GT STA '
ACTMA il CLCA PVCTA("(“A("VCTT I\C{“ 1l: T(TA /\TP/\V/\;)\S&):P /SL
ID NO. 424) |DOWZh-11 -86 GACATC CAGATGAC CCAGT CT CCAT CCT eYEP
CTGTAGGAGAC| C GTGTCACCAT U EREACSXFGTTIAAGERID HO
GT ACCAGCAGAAREMArRHEAAGCCCCTAAGCT G Ho NP rTTCC 400)
CGTTTGCAAAGT GGGGT CCCATCACGT TTCAGT GGCAGT GGATCTGGGACA
GATTTCACTCTCACCATCAGCAGTCTGCAACCT GAAGATTTTGCTACGTACT

ACT GCGCGCA! Ic);lcaciAc:GCATc:cTAc:GAc:GTTCGGCCAAGGGACCAAGG TGGAAATCAAATGG (SEQ | D
NO 425) 25 —22€

AlbudAb Nucleotide sequences
Framework 3 CDR 3
GGGGTCCCATCACGTTTCAGTGGCAGTGGATC | GCGCAGGCT
TGGGACAGATTTCACTCTCACCATCAGCAGTC | GGGACGCAT
TGCAACCTGAAGATTTTGCTACGTACTACTGC | CCTACGACG
(SEQ ID NO: 401) (SEQ ID NO:
DOM7h-11-15 402)
GGGGTCCCATCACGTTTCAGTGGCAGTGGATC | GCGCAGGCT
TGGGACAGATTTCACTCTCACCATCAGCAATC | GGGACGCAT
TGCAACCTGAAGATTTTGCTACGTACTACTGC | CCTACGACG
(SEQ ID NO:403) (SEQ ID NO:
DOM7h-11-57 404)
GGGGTCCCATCACGTTTCAGTGGCAGTGGATC | GCGCAGGCT
TGGGACAGATTTCACTCTCACCATCAGCAGTC | GGGACGCAT
TGCAACCTGAAGATGTTGCTACGTACTACTGT | CCTACGACG
(SEQ ID NO: 405) (SEQ ID NO:
DOM7h-11-65 406)
DOM7h-11-67 | GGGGTCCCATCACGTTTCAGTGGCAGTGGATC | GCGCAGGCT




DOVMrh- 11 -57 GACATC CAGATGAC CCAGI CT CCAT CCT CCCT GICT GCAT CTGITAGGAGAC

C GIGICACCATCACTTGCCGEEECAAGT CGTCCGATTGEGACGATGT TAAGT TG

GT ACCAGCAZOANGOAEBHEAAAGCCCCTAAGCCTCCTGATCCTTGCTTTTTCC 30 PCT/EP2011/058298
CGTTTGCAAAGT GGEGT CCCATCACGT TTCAGT GGCAGT GGATCTGGGACA
GATTTCACTCTCACCATCAGCAATCTGCAACCTGAAGATTTTESCTACGTACT
ACTGCGCGCCAGGECT GGGACGCAT CCTACGACGT TCGGCCAAGGGACCAAGG TGGAAATCAAATGG (SEQ 1D
NO 426) 5 DOWrh-11 -65 GACATC CAGATGAC CCAGT CT CCAT CCT CCCT GICT GCAT

CTGTAGGAGAC[C GIGICACCH PAGERCGCAT

GT ACCAGCAGAAACCAGGGAAA( COAC
CGTTTGCAAAGT GBEGT CCCAT( %%&éf@&% QAT
CAGCAGT CTGLAAC CTGAAGA . '
AC'rG'I’(X:(I:AGﬂfYY‘Af‘(Y‘A CCTACCACCTITCCCCCAMNCCCACCANCE. Tf'Y‘I\I\I\TC /Qﬁ}m (TEN I D
NO 427) DOWh-11 - 67 GGTCCCATCACGTITCAGTGGCAGTGGATC | GCGCAGGCT
GA@TC@@T(%&@@GQE?&@&@&F@TE@%%%@@WCAGTC GGGGTGCATC
GTGTCACCATCACT TGOCGGGCAAGK S HOEENT THASAEEAPEFMAABTYGI ACTGT | CTACGACG

GT ACCAGCAGAAACCAGGGAAA( GATCCTTGCTTTTTCC (SEQ ID NO:

COTTT GCAAAGT BAMEIEOCAT CACGT TTCAGT GGCAGT GGATCT GGGACA 410)

GATTTCACT CTCACCATCAGCAGT CTGCAACCTGAAGATTTTGCTACGTACT 20
A CCAAGG TGGAAAACAAATGG ( SEQ | D

COCLCAA

-ém.:.. (~gd

A
lalJows

AT CCT CCCT GICT GCAT

CTGTAGGAGAC
GTACCAGCAGA

Q]MGTCACCATCACFTCI:CCIISCAA
ACCATLGAAGCCCCTAAGCTICCTGATCC

GhitfatioheompHddYeBOM Tir=15G

CGTTTGCAAAG

r Bt EAT CACGT TTCAGT GGCAGT GG

GATTTCACTCTY(
ACTGTGCGCCAG

I~ A AT A AT AN ANANA A ST SNA A A
OIUCTGLAALUTOAACAT T

I\ \ TCCTACGACGTTCGGCCAA

| |
CEEARINEE 30 TacamTCAMTG

SEQ

ID NO 429)

DOM?Z2#11-6DOVh- 11 -69 GACATC

BAGARGACVCCAGT CT CCAT CCT CCCT

GTCT GCAT CEGTAGGAGAC-C
GTGTCACCAT CARPINEEEEAAGT CGT COGAT TGGGACGAPESHTNAGHSR] 0§ W

GT ACCAGCAGANY AR GCCCCT AAGCT CCTCAT CORIAIRT ABTTGRT 0s W
CGTTTGCAAAGT GEGGT CCCATCACGT T TCAGT GGCAGT GRATCTGGGACA
GATTTCACTCTCRODATIGAGEAGT CTGCAACCT GAAGAT T T XSS VACGTACT

ACT GT GCGCAGESFSSEETSCATEETACGACSTFCEECEAACERACEAAGS-TOCAAATEAAASSSHSED | D
NO 430) 10 BIW 1079 GACATC CAGATGAG T CCT CCCT GICT GCAT
CTGTAGGAGAC| G RIBLTACEAT CACT TGCCGEGCAAGTT

GIACCAGCAGA/

AACCAGGEGAAACCCCCTAAGCTCCTGATC(C

JTOGEGACGATGT TAAGT TG




15 CGITTGCAAAGT GGGEGT CCCATCACGT TTCAGT GGCAGT GGATCTGGGACA
GATTTCACTCTCACCATCAGCAGI CTGCAACCTGAAGATTTTGCTACGTACT

ACTGT GCCOMQACTIAGEACCCAT CCTACGACGT TCGGCCAAGCGACCAAGG  TCGREAVERAMADSE29€ SEQ | D
NO 431) 20 DOMZh-11-80 GACATC CAGATGAC CCAGT CT CCAT CCT CCCT GICT GCAT
CTGTAGGAGAC C GIGICACCATCTTTTGCCGGGECAAGT Ol CCGATTGCGACGATGTTAAGT TG
GIACCAGCAGAAACCAGGEGAAAGCCCCTAAGCTCCTGATCCTTCGCTTTTTCC

CGTTTGCAAAGT GGGGT CCCATCACGT TTCAGI GGCAGT GGATCTGGGACA 25
GATTTCACTCTCACCATCAGCAGT CTGCAACCTGAAGATTTTGCTACGTACT

ACTGCGCGCAGCCT GGGACGCATCCTACGACGT TCGGCCAAGCGACCAAGG TGGAAATCAAATGG (SEQ 11D
NO 432) >DOMFquentesof DOMTRS 1-1534CMRG CAGATGAC CCAGT CT CCAT CCT CCCT GICT
GCAT CTGTAGGAGAC C GIGICACCATCACT TGCCGEECAAGT CGTCCCGATTGGGACCGATGI TAAGT TG
GTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCCTTGCTTTTTCC
CGTTTGCAAAGT Ginkiird @CidAEacdsT TCAGT GGCAGTGGATCTGGGACA 5

GATTTCACTCTCA! TCA%AT&!W CCTGAAGATTTTGCTACGTACT

=

ACT GCGCGCAGCE AN, RADTWABABA -GS AN GGGACCAAGG TGGAAATCAAACGG ( SEQ | D
NO 433) >D0W%@Igrﬁfsst@/xSVGDRVTITCRASRPIGTMLSWY(%%KPGKAPKLLILAFSRLQ
GACATCCAGATGA CTCCATCCTCCCTGTCTGCATCTGTAGGAGA

GTGTCACCAT CAEPVESRESCEARGTEETIEAtAT TP ABEAY E L AP TEPTTFGQGTKVEIKW
GTACCAGCAW AAGCTCCTGATCCTTGCTTTTTCC

CGTTTGCAAAGT CGTTTCAGTGGCAGT GGATCTGGGACA
GATTTCACTCTCACCATCAGCAGT CTGCAACCTGAAGATGTTGCTACGTACT 15

ACTGT WTCCTACGACGTTCGGCCAAGGGACCAA@ TGGAAATCAAACGG (SEQ I D
NO 434) '2D0 GACATC CAGATGAC CCAGT CT CCAT CCT CCCT GICT GCAT
CTGTAGGAGAC g@&@g@ﬁ@%@@mﬁm ICECRRBRT BTTARAGRTG
GTACCAGCAGAAA CI:CCCTAAGCTCCTGATCCTTGCTTTTT)E?C

CGTTTGCAAAGT ECEEPRESR PEACT PHIGAET SR BERY AL ASACAHPTTFGQGTKVEIKW
GATTTCACTCTW GCAACCTGAAGATTTTGCTACGTACT

ACTGT GCGCA TACGACGI TCGGCCAAGGGACCAAGG 25 TGGAAATCAAACGG ( SEQ
| D NO. 435) DOWMZh-11 -88 GACATC CAGATGAC CCAGTI CT CCAT CCT CCCT GICT GCAT
CTGTAGGAGAC TCACT TGCCGCGEECAAGT CGTCCGATTGGGACGATGI TAAGT TG 30
GIACCA PAAGCCCCTAAGCTCCTGATCCTTGCTTTTTCC - 126 -

CGTI TTGCAAAGT CEGHANMGIPARCAGST GIHGT BE R ISSTATCEPACQOK PGKAPKLLILAFSRLQ
GATTTCACTCTCACCAT CAGCAGTCTGCAACCTGAAGATTTTGCTACGTACT

ACT GT GCCCAGCEPEBERESCAPCATATIAGETF ERBEBKAGIHCERAGE HIIAALNENAXESEW SEQ 1 D
NO 436) - &% 1D MBL4EsF SEQUENCES Description SEQ ID No

20 DOM7h-11-65
DIQMTQSPSSLSASVGDRVTITCRASRPIGTMLSWY QQKPGKAPKLLILAFSRLQ
SGVPSRFSGSGSGTDFTLTISSLQPEDVATYYCAQAGTHPTTFGQGTKVEIKW
(SEQ ID NO: 414)

25 DOMT7h-11-67
DIQMTQSPSSLSASVGDRVTITCRASRPIGTMLSWYQQKPGKAPKLLILAFSRLQ
SGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQAGTHHTTFGQGTKVENKW
(SEQ ID NO: 415)

30 DOM7h-11-68



Am no acids Nucl eoti de DOMrh-11-12 anino acid 1 6 DOWh-11-15 am no acid 2
7 DOVrh-11-18 amno acid 3 8 DOM/h-11-19 anino acid 4 9 DOVWh-11-3

nucl eot i cwoR0MA48Bguences of anti-TNFRL dAbs 11 to 158 PEI/HPR013068298
DOM7h- 14/ Exendi n-4 fusi on DMS nunber 7138 307 308 DOMrh-14-10/ Exendi n-4
fusi on DMS nunber 7139 309 310 - 121 -

DIQMTQSPSSLSASVGDRVTITCRASRPIGTMLSWY QQKPGEAPKLLILAFSRLQ
SGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQTGTHPTTFGQGTKVEIKW
(SEQ ID NO: 416)

5 DOM7h-11-69
DIQMTQSPSSLSASVGDRVTITCRASRPIGTMLSWYQQKPGKAPKLLILAFSRLQ
SGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQAGVHPTTFGQGTKVEIKR
(SEQ ID NO: 417)

10  DOM7h-11-79
DIQMTQSPSSLSASVGDRVTITCRASRPIGTMLSWYQQKPGKAPKLLILAFSRLQ
SGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQTGTHPTTFGQGTKVEIKW
(SEQ ID NO: 418)

15 DOM7h-11-80
DIQMTQSPSSLSASVGDRVTIFCRASRPIGTMLSWYQQKPGKAPKLLILAFSRLQ
SGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQAGTHPTTFGQGTKVEIKW
(SEQ ID NO: 419)

20 >DOM7h-11-90

DIQMTQSPSSLSASVGDRVTITCRASRPIGTMLSWY QQKPGKAPKLLILAFSRLQ
SGVPSRFSGSGSGTDFTLTISNLQPEDFATYYCAQAGTHPTTFGQGTKVEIKR
(SEQ ID NO: 420)

25
>DOM7h-11-86
DIQMTQSPSSLSASVGDRVTITCRASRPIGTMLSWY QQKPGKAPKLLILAFSRLQ
SGVPSRFSGSGSGTDFTLTISSLQPEDVATYYCAQAGTHPTTFGQGTKVEIKR
(SEQ ID NO: 421)

30
>DOM7h-11-87
DIQMTQSPSSLSASVGDRVTITCRASRPIGTMLSWY QQKPGKAPKLLILAFSRLQ

SGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQAGTHHTTFGQGTKVEIKR
(SEQ ID NO: 422)



DOMZh- 14- 18/ Exendi n-4 fusi on DMS nunber 7140 311 312 DOWh-14-19/ Exendi n-4
fusi on DV5S nunber 7141 313 314 DOMrh- 11/ Exendi n-4 fusi on DM5 nunber 7142
315 316 DOMR2hi1lik47b2/ Exendi n-4 fusi on DVMS nunber 7147 31PC3EP2011/058298
DOMZh- 11- 15/ Exendi n-4 fusi on DM5 nunber 7143 319 320 DOMZh14-10/ GASC- NCE
fusion 321 322 DOMrh14- 10/ TVAAPSC fusi on1323 324 DOVZh- 11/ DOML M
21-23 fusi on DM5 nunmber 5515 325 327

DOM7h-11-88
DIQMTQSPSSLSASVGDRVTITCRASRPIGTMLSWY QQKPGKAPKLLILAFSRLQ
SGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQAGTHHTTFGQGTKVENKR
5 (SEQ ID NO: 423)

Nucleotide sequences
DOM7h-11-15 R108W (DOM7h-11-55)
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACC
10 GTGTCACCATCACTTGCCGGGCAAGTCGTCCGATTGGGACGATGTTAAGTTG
GTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCCTTGCTTTTTCC
CAGTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACA
GATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACT
ACTGCGCGCAGGCTGGGACGCATCCTACGACGTTCGGCCAAGGGACCAAGG
15 TGGAAATCAAATGG (SEQ ID NO: 424)

DOM7h-11-56
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACC
GTGTCACCATCTCTTGCCGGGCAAGTCGTCCGATTGGGACGATGTTAAGTTG

20 GTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCCTTGCTTTTTCC
CGTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACA
GATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACT
ACTGCGCGCAGGCTGGGACGCATCCTACGACGTTCGGCCAAGGGACCAAGG
TGGAAATCAAATGG (SEQ ID NO: 425)

25
DOM7h-11-57
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACC
GTGTCACCATCACTTGCCGGGCAAGTCGTCCGATTGGGACGATGTTAAGTTG
GTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCCTTGCTTTTTCC

30 CGTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACA



DOWh- 11/ DOMLm 21-23 fusion DVMS nunber 5515 plus nmyc tag 326 328 DOWZh-11-

12/ DOMLm 21- 23 fusion 329 331 - 128 - DMS nunber 5516 DOV7h- 11-
12/ DOMLmRO-288/fwsiion DMS nunber 5516 plus nmyc tag 330 B82/EP2011/0528W7h- 11-
15/ DOVMLm 21- 23 fusi on DMS nunber 5517 333 335 DOMZh- 11-

15/ DOMLm 21- 23 fusion DVMS nunber 5517 plLus3myc tag 334 336 DPK9 VK dummy

CDRs 337-339 DOWrh-11 CDRs 340- 342
GATTTCACTCTCACCATCAGCAATCTGCAACCTGAAGATTTTGCTACGTACT
ACTGCGCGCAGGCTGGGACGCATCCTACGACGTTCGGCCAAGGGACCAAGG
TGGAAATCAAATGG (SEQ ID NO: 426)

5 DOM7h-11-65
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACC
GTGTCACCATCACTTGCCGGGCAAGTCGTCCGATTGGGACGATGTTAAGTTG
GTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCCTTGCTTTTTCC
CGTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACA

10  GATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATGTTGCTACGTACT
ACTGTGCGCAGGCTGGGACGCATCCTACGACGTTCGGCCAAGGGACCAAGG
TGGAAATCAAATGG (SEQ ID NO: 427)

DOM7h-11-67

15 GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACC
GTGTCACCATCACTTGCCGGGCAAGTCGTCCGATTGGGACGATGTTAAGTTG
GTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCCTTGCTTTTTCC
CGTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACA
GATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACT

20  ACTGTGCGCAGGCTGGGACGCATCATACGACGTTCGGCCAAGGGACCAAGG
TGGAAAACAAATGG (SEQ ID NO: 428)

DOM7h-11-68
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACC
25 GTGTCACCATCACTTGCCGGGCAAGTCGTCCGATTGGGACGATGTTAAGTTG
GTACCAGCAGAAACCAGGGGAAGCCCCTAAGCTCCTGATCCTTGCTTTTTCC
CGTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACA
GATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACT
ACTGTGCGCAGACTGGGACGCATCCTACGACGTTCGGCCAAGGGACCAAGG
30 TGGAAATCAAATGG (SEQ ID NO: 429)



DOVrh-11-12 CDRs 343-345 DOM 7h-11-15 CDRs 346-348 DOM 7h-11-18 CDRs
349-351 DOM 7h-11-19 CDRs 352-354 DOM 7h-11-3 CDRs 355-357 DOM 7h-14
CDRs 358-w6Q0110@MsTh- 14- 10 CDRs 361-363 DOM 7h- 14- 18 CPR3I/EPgei186898

124 -

DOM7h-11-69
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACC
GTGTCACCATCACTTGCCGGGCAAGTCGTCCGATTGGGACGATGTTAAGTTG

5 GTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCCTTGCTTTTTCC
CGTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACA
GATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACT
ACTGTGCGCAGGCTGGGGTGCATCCTACGACGTTCGGCCAAGGGACCAAGG
TGGAAATCAAACGG (SEQ ID NO: 430)

10
DOM7h-11-79
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACC
GTGTCACCATCACTTGCCGGGCAAGTCGTCCGATTGGGACGATGTTAAGTTG
GTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCCTTGCTTTTTCC

15 CGTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACA
GATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACT
ACTGTGCGCAGACTGGGACGCATCCTACGACGTTCGGCCAAGGGACCAAGG
TGGAAATCAAATGG (SEQ ID NO: 431)

20 DOM7h-11-80
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACC
GTGTCACCATCTTTTGCCGGGCAAGTCGTCCGATTGGGACGATGTTAAGTTG
GTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCCTTGCTTTTTCC
CGTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACA

25 GATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACT
ACTGCGCGCAGGCTGGGACGCATCCTACGACGTTCGGCCAAGGGACCAAGG
TGGAAATCAAATGG (SEQ ID NO: 432)

>DOM7h-11-90



DOM 7h-14-19 CDRs 367-369 DOM 7h-14-28 CDRs 370-372 DOM 7h-14-36 CDRs
373-375 Interferon alpha 2b 376 377 | FNa2b SCE fragnent 5 378
| FNa2b SQEOf2nagmetst 3' 379 Vk SCE fragnent 5° 380 PCTNIP2B80B5$208.gnENt
3" to also introduce a nyc tag 381

-125 -

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACC
GTGTCACCATCACTTGCCGGGCAAGTCGTCCGATTGGGACGATGTTAAGTTG
GTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCCTTGCTTTTTCC
CGTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACA

5  GATTTCACTCTCACCATCAGCAATCTGCAACCTGAAGATTTTGCTACGTACT
ACTGCGCGCAGGCTGGGACGCATCCTACGACGTTCGGCCAAGGGACCAAGG
TGGAAATCAAACGG (SEQ ID NO: 433)

>DOM7h-11-86

10  GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACC
GTGTCACCATCACTTGCCGGGCAAGTCGTCCGATTGGGACGATGTTAAGTTG
GTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCCTTGCTTTTTCC
CGTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACA
GATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATGTTGCTACGTACT

15 ACTGTGCGCAGGCTGGGACGCATCCTACGACGTTCGGCCAAGGGACCAAGG
TGGAAATCAAACGG (SEQ ID NO: 434)

>DOM7h-11-87
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACC
20 GTGTCACCATCACTTGCCGGGCAAGTCGTCCGATTGGGACGATGTTAAGTTG
GTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCCTTGCTTTTTCC
CGTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACA
GATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACT
ACTGTGCGCAGGCTGGGACGCATCATACGACGTTCGGCCAAGGGACCAAGG
25 TGGAAATCAAACGG (SEQ ID NO: 435)

DOM7h-11-88

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACC

GTGTCACCATCACTTGCCGGGCAAGTCGTCCGATTGGGACGATGTTAAGTTG
30 GTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCCTTGCTTTTTCC



| FNa2b SOE fragnment 5° 382 - 129 - Vk SCE fragment 3' to also introduce a
myc tag 383 Leader sequence 384 385 DOWrh-14 R108C 386 387 DOMrh-11-15s12P
388 389 pwormeri/smetjuence 390 FR3 and CDR3 sequences for PCh@pProigiosdzbe
variants 391 to 400 401 to 410 DOWh-11-15 R108W 411 424

-126 -

CGTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACA
GATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACT
ACTGTGCGCAGGCTGGGACGCATCATACGACGTTCGGCCAAGGGACCAAGG
TGGAAAACAAACGG (SEQ ID NO: 436)



DOVMrh- 11 -56 412 425
DOWh-11 -67 415 428

DOVMrh- 11 -57 413 426
DOWh-11 -68 416 429

DOWh-11 -65 414 427

WO 2011/144751 PCT/EP2011/058298
-127 -
TABLE OF SEQUENCES
Description SEQ ID No
Amino acids Nucleotide

DOM7h-11-12 amino acid 1 6
DOM7h-11-15 amino acid 2 7
DOM7h-11-18 amino acid 3 8
DOM7h-11-19 amino acid 4 9
DOM7h-11-3 nucleotide 5 10
Sequences of anti-TNFR1 11to 158 159 to 306
dAbs
DOM7h-14/Exendin-4 fusion 307 308
DMS number 7138
DOM?7h-14-10/Exendin-4 309 310
fusion DMS number 7139
DOM?7h-14-18/Exendin-4 311 312
fusion DMS number 7140
DOM?7h-14-19/Exendin-4 313 314
fusion DMS number 7141
DOM7h-11/Exendin-4 fusion 315 316
DMS number 7142
DOM7h-11-12/Exendin-4 317 318
fusion DMS number 7147
DOM7h-11-15/Exendin-4 319 320
fusion DMS number 7143
DOM7h14-10/ G4SC-NCE 321 322
fusion
DOM7h14-10/TVAAPSC 323 324
fusion

DOM7h-11/DOMI1m- 325 327
21-23 fusion DMS number
5515

DOM7h-11/DOMI1m- 326 328
21-23 fusion DMS number
5515 plus myc tag

DOM7h-11- 329 331
12/DOM1m-21-23 fusion




DOVrh-11 -69 417 430 DOVrh-11 -79 418 431 DOVrh-11 -80 419 432
DOWh-11 -90 420 433 DOWh-11 -86 421 434 DOWh-11 -87

WO 2011/144751 PCT/EP2011/058298
- 128 -
DMS number 5516
DOM7h-11- 330 332
12/DOM1m-21-23 fusion
DMS number 5516 plus myc
tag
DOM7h-11- 333 335
15/DOM1m-21-23 fusion
DMS number 5517
DOM7h-11- 334 336
15/DOM1m-21-23 fusion
DMS number 5517 plus myc
tag
DPK9 Vk dummy 337-339
CDRs
DOM7h-11 CDRs 340-342
DOM7h-11-12 CDRs 343-345
DOM 7h-11-15 346-348
CDRs
DOM 7h-11-18 349-351
CDRs
DOM 7h-11-19 352-354
CDRs
DOM 7h-11-3 CDRs 355-357
DOM 7h-14 CDRs 358-360
DOM 7h-14-10 361-363
CDRs
DOM 7h-14-18 364-366
CDRs
DOM 7h-14-19 367-369
CDRs
DOM 7h-14-28 370-372
CDRs
DOM 7h-14-36 373-375
CDRs
Interferon alpha 2b 376 377
IFNo2b SOE 378
fragment 5'
IFNo2b SOE 379
fragment 3'
Vk SOE fragment 5' 380
Vk SOE fragment 3’ 381
to also introduce a myc tag
IFNa2b SOE fragment 5' 382




422 435 DOMrh-11 -88 423 436 Linker sequence 437
51. An anti-serum al bum n (SA)

CLAI Ms:

DOWh-11 43

8 130 -

i mmunogl obul i n single variabl e

domai n vawpDant1/@#7sDOV7h- 11 (DOMZh- 11 as shown in Fi gur e PCT(EBEQ1I0E%2MO.  438) ,

said variant having a Tm of at
claimed in claim1 wherein said variant -19zonpri ses at
in any of positions 22, 42 or

| e

ast 54C.

| east

2. An anti-SA i munogl obulin as

one nutation

91 (nunbering according to Kabat) conpared to

DOWh-11. 3. An anti-SA immunogl obulin single variable donain variant as
claimed in W'%Ef%ﬁérﬁ@r]tosﬁéoa vartant 1s a variant gfz DOvrny 11- 15
(DOWZh-11-1% as sho In 15Figureg 1 (SEQ I D NG| 2)) ang conpr|ses at |east
one nutati onlntlrmdawyamfyctagm tions| 22, 42, or 91 |(nunbering accprding to
Kabat) conpa O DOIVIr T I= 10 Fhe—vart+ant;pof any f clains 1 to
3, wherein f{ F@a@é?‘?qgmcecorrprl ses| at | ee?gzll one 20mut at1%n sel epted fromthe
foll ow ng: PogNTIRN B2085C Ser, Phe, Thr ggfl a or [Cys; Pggyition B2 = G u or
Asp; Positi an_91 = Thrsuq’r Qpr 5 5 _An anti-SA_ i mmnngl obull n si ngl e
variabl e don®AM¥kat 14t "as claimed in éf&im4 v i itioh 22 is Ser or
Phe. pB8mepgequaentce - SA | munpgl obulin singlle vari¥ e donpi n vari ant as
cl ai med i n ¢FBRBma3O0DRAseq@noespos| ti oBOUR 408 G y andiOpos#td on P1 is Thr.

for thermostable variants

DOM7h-11-15 R108W 411 424

DOM7h-11-56 412 425

DOM7h-11-57 413 426

DOM7h-11-65 414 427

DOM7h-11-67 415 428

DOM7h-11-68 416 429

DOM7h-11-69 417 430

DOM7h-11-79 418 431

DOM7h-11-80 419 432

DOM7h-11-90 420 433

DOM7h-11-86 421 434

DOM7h-11-87 422 435

DOM7h-11-88 423 436

Linker sequence 437

DOM7h-11

438




- 131 - 7. An anti-SA i munogl obulin single variable domain variant as
claimed in claim4 wherein position 91 is Thr. 8. An anti-SA

i mrunogl ovol2or/KiTsgl e vari abl e domai n vari ant as cl ai mre®CirEPediaions2ss!
wherein position 22 is Phe. 9. The variant of claiml1l or claim2, wherein
the variant conprises an amno acid sequepge that is identical to the am no
aci d sequence of a single variable domain selected from DOM/h-11-56 (SEQ I D
NO 412), DOWh-11-68 (SEQ ID NO 10416), DOWh-11-79 (SEQ ID NG 418) and
DOMZh-11-80 (SEQ I D NO 419) or has up to 4 changes conpared to the

sel ected am no acid sequence. 10. An anti-SA innmunogl obulin single variable
domain variant as clained in claiml1l wherein the variant conprises at | east
one mnutation i rCikABM$EWS regi on 15(positions 57 to 88, nunbering according
to Kabat) or in the CDR3 region (positions 89 to 97, nunbering according to
Kabat) conpared to DOW/h-11. 11. An anti-SA i munogl obulin single variable
domai n vasi ant [asAalaafiIedm zﬂbLﬁhﬁi(B)\Yuﬂ‘{ﬁ@rﬁ(%ildbuﬁﬁisiﬂgléafaha‘tﬂé dbBaia Widfintant of
DOVrh- 11-15 (DOMZh-11- 15 as_shown in gF e conpri ses, at |east one
nutation in the FWM% b@?%@lltllaéﬁ%o‘@?m dg‘gBl (%E%Qrw(ﬁg“%éééﬁddﬁaﬁ@mt 0
Kabat) or in the gfgll&gtfe%%m(y ons 89 to 97, nunbering according to
Kabat) conpared to h-11-15 12. An anti-SA immnogl obulin single
vari abl e domai n variant as cI ai ned [ n claim 257 or 8 wherein said varl ant
conpri ses at st,._on i on ositions .77 83 93 or
(nunbering acc?;dl}xng fc{)swléng% 130g10 ghn clal\I/naerall%t(r:1 m?? Wherem ?al a{laﬁg 7 to 9,
wherein the vari aéﬁmlﬁﬁl;ﬁpﬁﬂISz%Soﬁﬁmhtaﬁ@i inGAE oﬂp@s@ﬁidr@ﬂ2§@ @(ﬂlqduﬁlbﬁmgt he
follow ng: 30 Position 77 = Ag’ 632 - Position 83 = Vval, Ile, Met,
Leu, Phe, Ala or NSPIdREiofeba GglinP‘?‘rSﬁlntOQ@ Ml "|1e, Met, Leu, Phe, Ala or
Nor | euci ne. Position 95 = Hi's, Asn, Gn, Lys or Arg. 514. An anti - SA

| nmunogl obul i n i !&Q'aﬁtl‘@fﬁﬁﬁ&rﬁ) leuRh (in@f® VG TBSndif V%ﬁt 1 B 8GRt ol m
further conprising a nutation At positTon 106 or ering according
to Kabat). 2 WilsrelrﬁermdamrlamSAalvmmn@@D@MTh hl éﬁ n@DM%halrll Bbéseshd@nai n

vari ant cl ai ned. 4 er ei n ROsI n Gn. 16. An
anti-SA ??munogl o] lﬁflre | @@ﬁ%§a SOIBanae? ah\(?%srt Pré%?m{é%o% " anr¥eo(§ inclaim
14 wherein positi pekitldh8 22542Top91 (B)aﬁlb@ﬁnfdftﬁordhfgw Kahat) aoihpar&itd DOMTAg! obul i n
single variable dorral n variant as clainmed in any preceding claimwherein

position 77 is Ashl-138. An anti-SA si ngl e vari able domain as clained in any
precedi ng clai mwherein position 83 is Val. 20

4. The variant of any of claims 1 to 3, wherein the variant comprises at least one

20 mutation selected from the following:

Position 22 = Ser, Phe, Thr, Ala or Cys;
Position 42 = Glu or Asp;
Position 91 = Thr or Ser..

25
5. Ananti-SA immunoglobulin single variable domain variant as claimed in claim

4 wherein position 22 is Ser or Phe.

6. An anti-SA immunoglobulin single variable domain variant as claimed in claim

30 4 wherein position 42 is Glu and position 91 is Thr.



19. An anti-SA single variable domain as clainmed in any preceding claim
wherein position 95 is Hi s. 20. An anti-SA single variable domain
as cl ai resoi2ot1andy7spr ecedi ng cl ai m wherei n 25posi ti on 95PC3/HA2GL1/028298 An
anti-SA single variable domain as clainmed in any precedi ng clai mwherein
position 93 is Val. 3022. The variant ofiglaim1l, wherein the variant
conprises an am no acid sequence that is identical to the amno acid
sequence of a single variable domain selected from DOMh-11-57 (SEQ | D NG
413), DOWh-11-65 (1§EQSIAQIINQHI %ﬂo‘@lhn smgl@%@rlablp@%&]njvgcm@l?ai SR edbh MR 15)
and DOWh-11-69 (SEQ I D NO or has up to 4 changes conpared to the
sel ected am no acﬂwhsmumd@n%rlbwmded that the am no acid sequence of the
variant has at |east one mutation in the FWB or CDR3 regi on as defined in
any one of cl ai 1toJ12 var iant of,.clainms 10
(0 23 sar d var antmralisrgmmRisp iy Spef 3o e SorRhin i s 0GR 7 LR o
clainmed if any preagdicigpdsitRin™m? iwPes. ei n said variant has an 10i ncreased Tm
val ue conpared to DOWrh-11. 25. A variant as clainmed in any preceding claim
wherein said variant has an increased Tm val ue conpared to DOW/h-11-15.
1526. A vari ant9-a$hevaiapeef daimang gieice tihargicthg ivaniand gpppEschan amipo acid

conbi nation of any, 9 c%%tlrtg"iﬁéﬁd nt%tllté ﬁﬁlﬁﬁa&ia s&iu‘%ﬁ&sof%s Ja%labl%ﬁo §

vari ant of any prece ng c ere| n e vartant conprises a binding
site that specifi sdddiad ﬂmmﬂlﬁ)MﬂMhSS&SE@ﬂDmmlﬁdI@Mﬂhdm -6BAEQAMNQOKD) of

oM s abler m ned” By BNV ACH o Sevbl® REkL el POBEM TR sry IR aREA R 2

preceding claim whiekebho § BRinaY éoiffar &IOB M BRStcd abifici@scguéet hat
specifically binds human SA with an off-rate constant (K1) of from about

1.5 x 10-4 to about 0.1 sec-1, optionally fromabout 3 x 10-4 to about 0.1
sec’ as2sdet er MigNRY JBY-SHU{ AGR cRIbBEN BRIk S 30RO ESmaif FariaHt s M%"rﬂé&'}ﬁ cRfmany
preceding claim wherein the v§r| ant c%nprl ses a binding site that

speci fical ly bi nd$ whareemthSAamsing hOIaprmﬂatrlatseomomgtaaam intkaF W regioom about 2 x
106 to abput 1 x to about 2 x
Toa M 2oc as dUPSRNEROR R Rad Froming PRt i e TR ke 01
vari ant of any pr@Qeﬁbﬁm%ﬂo@lmhummﬁfnglaacdrmﬁgV@Kalﬁmﬁco@mwditsml\aﬂbilndi ng
site that specifically binds Cynonol gus nonkey SA with a dissociation
constant (KD) of from about 0.1 to about 10000 nM optionally from about 1
to about 56000 Mynaa:del ﬁ{rﬁﬁrﬂ)%g)bmfn Sibik 368at ASHAR vﬁﬁaﬁ@@@&gﬁted%clame
variant of any preceding claim wherein the variant conprises a binding
site that specifi &a»thlelsplrbianb@r@yhl@mlagm offDRRETh-EIX 1§D Meih- 10f £5 atswﬁlewoamst ant
(Kd) of om abou out 3
% 10-4 tgé about 1%@1115]?519 ana' 9 es[e% rgt%gastéag%mut%? 81% 1nCt1ée gWS rﬁ%lon r( 051‘[10 gﬂj%

The variant of angg, pmmbeﬂmgtg:ccﬂdmgrm Kb eti) etmthét@DRarrB@mﬁ (poeitphs 893& 997, bi nd| ng

site that specifical]y. bi nds Cynopgol gus non ith an on-rate constant
(Ka) of from abouftmd %gmﬁ(‘?ﬁ“tr@n&ﬂbﬁf‘ SOMiRg t%?i@ﬂm 1 dgti onal Iy from about

1 x 106 to
12. An anti-SA immunoglobulin single variable domain variant as claimed in claim
25 7 or 8 wherein said variant comprises at least one mutation at any of positions
77, 83,93 or 95 (numbering according to Kabat).
13. The variant of any of claims 7 to 9, wherein the variant comprises at least one
mutation selected from the following:
30

Position 77 = Asn, Gln



15about 5 x 103 Misec-1 as determ ned by surface plasnon resonance. 33. A
mul tispecific ligand conprising an anti-SA variant of any preceding claim
and a bi mipngivmaisty that specifically binds a target amrCirg@roioobessthan
SA. 2034. An anti-SA variant single variable domain of any one of clains 1
to 17, wherein the variable domain is compagated to a drug (optionally an
NCE drug), optionally wherein the selected variant is DOM/h-11-56 (SEQ I D
NO 412), DOWh-11- 57 (SEQ ID NO 413), DOMrh-11-65 (SEQ ID NO 414),
DOWh- 11- 67 (SEQ bRif} ébl5) 1 ROMAR:, 115 6% (SEQr N3rbRifL6) , DOVZh-11-69 ( SEQ
| D NO. 25417), DOWrh-11-79 (SEQ I D'NO.'418), DOWh-11-80 (SEQ I D NO 419),
DOVZh- 11- 90 ( SEQ P®itNm 220 al, Dovikt, Leu.gthe( SEQr Norik@i421) , DOMZh11- 87 ( SEQ
| D NG 422) or DC]\/gh-.ll-  (SEQ | 1 423),..35. A fusion protein conprising
a pol ypeptide or p%sé??nﬁaﬁiﬁssggfﬁ’s[?}elﬁ%s OéAvr%'ri ant 30according to any one of
clains 1 to 17, optionally wherein the selected variant is - 135 -
DOVMrh-11-56 (SEQ I D NO_ 412), DOWh-11-57 (SEQ,ID .NO 413), DOMh11l-65 (SEQ
ID NO 412), Dg%ﬁnfﬂt-@?\ 1@3@&3%@%@? gl vy donain ggcleigied ip pyeseacs)e
DOMZh- 11- 69 ( SEQ LR Nirthdr domprROME n dthtich Pt GSEGHA RN 8 hum@EMEh- 11- 80 ( SEQ
| D NO 419), DOWh-11-90 (SEQ I D NO 420), 5 h-11-86 (SEQ I D NQ 421),
DOWZh- 11- 87 ( SEQ t@ormzeKabah). DOMZh- 11-88 (SEQ | D NO 423) . 36. A fusion
protein according to claim20, wherein the fusion protein conprises a
l'i nker (e.g., | i\nker. Gonpri si .he am no_.aci.d sequence TVA. .optionally
10TVAAPS) bet nedn PRESAY a“r%‘%“"égoﬁutl &arug. ?qoﬁaléo%%%“gf‘ f%lrf%iegdﬁrﬁfra%%i
vari ant, 16 usi on protv@emRingiositiogané isodsnaotyGlpr ecedi ng cl ai m and a
pharmaceutically acceptable diluent, carrier, excipient or vehicle. 1538. A
nucl eic acid conprising a nucl eotide sequence encaoding a varjant accordi ng
to any one of clfapgny-Soimmungglobulip pingls yadatle domaig Yadenbes elpigicehin glagn
fusion protein of L T : ic acid conprising the
nucl eoti de sequenéﬁk@%ﬂaﬁl&%ﬁﬁﬁﬁlsﬁi ?g[wg(l)lgel ected fromthe nucl eotide
sequence of DOMrh-11-56 (SEQ ID NO 425), DOWh-11-57 (SEQ I D NO 426),
DOMZh- 111865 ( SHQ. AD aN@GS Adidvihynol@okhd dinglé vasiQ ddnNOv428) as Baid-id ane8 ( SEQ
| D NO 429), DOWh-11-69 éSEQN D NO .4.30%7. h-11-79 (SEQ I D NO 431),
DOWh- 11- 80 ( SEQ PB*NE&3" {‘_‘56?)1?}?911?9% {’SEY | D NO 433), DOMrh- 11-86 ( SEQ
| D NO 434), 25DOWFh-11-87 (SEQ I D NO 435) or DOWh-11-88 (SEQ | D NG 436). or
a nucl eotide se@UARGAiISAALindlS vaiabl €ditaiSQe1hidRAtA §8) prt@diRl dhimalesdigd
sequence. 40. A vector conprising the nucleic acid of claim23, 24 or 25.
- 136 - 41. An P@dﬂ%ﬂt@dg%@bt cell conprising the vector of claim26.
42. A method of treating or preventing a disease or disorder in a patient,
conpr L SiNg. adm 1y 352kl Aol SRk ORGP L B iY Bl ABleaRRSR MRGR 2Ny
position 95 is His.

20. An anti-SA single variable domain as claimed in any preceding claim wherein

25 position 95 is His.

21. An anti-SA single variable domain as claimed in any preceding claim wherein

position 93 is Val.

30 22. The variant of claim 1, wherein the variant comprises an amino acid sequence

that is identical to the amino acid sequence of a single variable domain selected

from DOM7h-11-57 (SEQ ID NO: 413), DOM7h-11-65 (SEQ ID NO: 414),
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DOM7h-11-67 (SEQ ID NO:415) and DOM7h-11-69 (SEQ ID NO: 417) or has
up to 4 changes compared to the sclected amino acid sequence, provided that the
amino acid sequence of the variant has at least one mutation in the FW3 or

CDR3 region as defined in any one of claims 1 to 12.

A variant as claimed in any of claims 10 to 21 said variant having a Tm of at

least 57°C.

A variant as claimed in any preceding claim, wherein said variant has an

increased Tm value compared to DOM7h-11.

A variant as claimed in any preceding claim wherein said variant has an

increased Tm value compared to DOM7h-11-15.

A variant as claimed in any preceding claim comprising any combination of any

of the mutations listed in claims 4 and 13.

The variant of any preceding claim, wherein the variant comprises a binding site
that specifically binds human SA with a dissociation constant (KD) of from
about 0.1 to about 10000 nM, optionally from about 1 to about 6000 nM, as

determined by surface plasmon resonance.

The variant of any preceding claim, wherein the variant comprises a binding site
that specifically binds human SA with an off-rate constant (Ky) of from about
1.5 x 10 to about 0.1 sec™ , optionally from about 3 x 10 to about 0.1 sec™ as

determined by surface plasmon resonance.

The variant of any preceding claim, wherein the variant comprises a binding site
that specifically binds human SA with an on-rate constant (K,) of from about 2 x
10° to about 1 x 10*M'sec™ , optionally from about 1 x 10° to about 2 x 10* M

1. -1 .
sec as determined by surface plasmon resonance.
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The variant of any preceding claim, wherein the variant comprises a binding site
that specifically binds Cynomolgus monkey SA with a dissociation constant
(KD) of from about 0.1 to about 10000 nM, optionally from about 1 to about

6000 nM, as determined by surface plasmon resonance.

The variant of any preceding claim, wherein the variant comprises a binding site
that specifically binds Cynomolgus monkey SA with an off-rate constant (Kg) of
from about 1.5 x 10™ to about 0.1 sec™ , optionally from about 3 x 10™ to about

1 .
0.1 sec™ as determined by surface plasmon resonance.

The variant of any preceding claim, wherein the variant comprises a binding site
that specifically binds Cynomolgus monkey SA with an on-rate constant (K,) of
from about 2 x 10° to about 1 x 10* Msec™ , optionally from about 1 x 10° to

about 5 x 10° M'sec™ as determined by surface plasmon resonance.

A multispecific ligand comprising an anti-SA variant of any preceding claim

and a binding moiety that specifically binds a target antigen other than SA.

An anti-SA variant single variable domain of any one of claims 1 to 17, wherein
the variable domain is conjugated to a drug (optionally an NCE drug), optionally
wherein the sclected variant is DOM7h-11-56 (SEQ ID NO: 412), DOM7h-11-
57 (SEQ ID NO: 413), DOM7h-11-65 (SEQ ID NO: 414), DOM7h-11-67 (SEQ
ID NO:415), DOM7h-11-68 (SEQ ID NO:416), DOM7h-11-69 (SEQ ID NO:
417), DOM7h-11-79 (SEQ ID NO:418), DOM7h-11-80 (SEQ ID NO:419),
DOM7h-11-90 (SEQ ID NO:420), DOM7h-11-86 (SEQ ID NO:421), DOM7h-
11-87 (SEQ ID NO:422) or DOM7h-11-88 (SEQ ID NO:423).

A fusion protein comprising a polypeptide or peptide drug fused to a variant

according to any one of claims 1 to 17, optionally wherein the selected variant is
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DOM7h-11-56 (SEQ ID NO: 412), DOM7h-11-57 (SEQ ID NO: 413), DOM7h-
11-65 (SEQ ID NO: 414), DOM7h-11-67 (SEQ ID NO:415), DOM7h-11-68
(SEQ ID NO:416), DOM7h-11-69 (SEQ ID NO: 417), DOM7h-11-79 (SEQ ID
NO:418), DOM7h-11-80 (SEQ ID NO:419), DOM7h-11-90 (SEQ ID NO:420),
DOM7h-11-86 (SEQ ID NO:421), DOM7h-11-87 (SEQ ID NO:422) or
DOM7h-11-88 (SEQ ID NO:423).

A fusion protein according to claim 20, wherein the fusion protein comprises a
linker (c.g., a linker comprising the amino acid sequence TVA, optionally

TVAAPS) between the variant and the drug.

A composition comprising a variant, fusion protein or ligand of any preceding

claim and a pharmaceutically acceptable diluent, carrier, excipient or vehicle.

A nucleic acid comprising a nucleotide sequence encoding a variant according
to any one of claims 1 to 17 or a multispecific ligand of claim 18 or fusion

protein of claim 20 or 21.

A nucleic acid comprising the nucleotide sequence of a DOM7h-11 variant
selected from the nucleotide sequence of DOM7h-11-56 (SEQ ID NO: 425),
DOM7h-11-57 (SEQ ID NO: 426), DOM7h-11-65 (SEQ ID NO: 427), DOM7h-
11-67 (SEQ ID NO:428), DOM7h-11-68 (SEQ ID NO:429), DOM7h-11-69
(SEQ ID NO: 430), DOM7h-11-79 (SEQ ID NO:431), DOM7h-11-80 (SEQ ID
NO:432), DOM7h-11-90 (SEQ ID NO:433), DOM7h-11-86 (SEQ ID NO:434),
DOM7h-11-87 (SEQ ID NO:435) or DOM7h-11-88 (SEQ ID NO:436).or a

nucleotide sequence that is at least 80% identical to said selected sequence.

A vector comprising the nucleic acid of claim 23, 24 or 25.
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41. An isolated host cell comprising the vector of claim 26.
42. A method of treating or preventing a discase or disorder in a patient, comprising

administering at least one dosc of a variant according to any one of claims 1 to

5 22 to said patient.



