- | MPROVED ANTI - SERUM ALBUM N BI NDI NG SI NGLE VARI ABLE DOMAI NS The
invention relates to inproved anti-serum al bum n i mmunogl obulin single

vari abl e wormaiwmeeias well as |igands and drug conj ugat ePCT®EPROTIOSEIIY2 SUCh
domai ns, 5conpositions, 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 single variable
dormai ns (dAbs), which have 10 therapeutically-useful half-lives. These
docunents di scl ose nononer anti-SA dAbs as well as nulti-specific |igands
conprising such dAbs, eg, ligands conprising an anti-SA dAb and a dAb that
specifically binds a target antigen, sucH -as TNFRI. Bi nding noieties are

di scl osed that specifically bind serum al bumi ns fromnore than one speci es,
eg human/ nouse cross-reactive anti-SA dAbs. 15W05118642 and W2006/ 059106

di scl ose the concept of conjugating or associating an anti-SA bindin

moi ety, such INPROVER AN ST REMHAEPEBUN RN G SN A RIARE R AMAIS S,
drug, in order to increase the half-life of the drug. Protein, peptide and
NCE (chem cal entity) drugs are disclosed and exenplified. W2006/ 059106

di scl oses t he useTbd invhitengelace pt intrpoved eang-aswnt dburhialifinijunpglobdlin single
insulintropi¢c_agents. .eq, 20incretin nones such as .gl ucagon-1i ke peptide
(@GP 1. Ror G ERReIhei e, PR et G O SR o A B SRE B i e n
anti bodi es f esmpositemd) migleidwidialdetdrs Melshoafs. short |ived drugs”, Protein

Engi neering, Design & Selection, vol 21, no 5, pp283-288, 2008. It

woul d be desirable to provide inproved heavy chain vari abl e domain dAbs 25
t hat specifical j S i referably al bum ns from hunan and
non- human spé%ﬂéﬁ?gQﬂﬁghgkgﬁhghgygb&HgﬁutiIity in ani mal nodel s of di sease
as well as for hu o~ QF i IS woul d al so be. desi eto
provide for the c%&&@@ﬂgygﬁﬁgﬁgggéiy&¥%%%@%@8“¥mﬂﬁﬁﬂ??@bgﬁﬂ”ﬁaghyﬁﬁWﬁnity
anti - SA bi ndifdektRisBEH fSanliOmmusgdbuliRisRbicasiristb Uomb@s {d AUse dvHich KIS,

the anti-SA binding noiety being chosen according to the contenpl ated
end- appl 1@at fhsrapeqtrdady hafiliveowy T hese dpergnangs Geclgpemanomenpntop AdlAbs as

tc[]g?tcie”g . andQf) PRRYENE 1R YofupPEinB S ARIALE ALhARTomPRAEL M Afi-gRON the
dAb and a dAb that specifically binds a target antigen, such as TNFR1. Binding
moieties are disclosed that specifically bind serum albumins from more than one
species, eg human/mouse cross-reactive anti-SA dAbs.

15 WO05118642 and W0O2006/059106 disclose the concept of conjugating or
associating an anti-SA binding moiety, such as an anti-SA immunoglobulin single
variable domain, to a drug, in order to increase the half-life of the drug. Protein, peptide
and NCE (chemical entity) drugs are disclosed and exemplified. WO2006/059106
discloses the use of this concept to increase the half-life of insulintropic agents, eg,

20  incretin hormones such as glucagon-like peptide (GLP)-1.

Reference is also made to Holt ef a/, “Anti-Serum albumin domain antibodies
for extending the half-lives of short lived drugs”, Protein Engineering, Design &
Selection, vol 21, no 5, pp283-288, 2008.

It would be desirable to provide improved heavy chain variable domain dAbs

25  that specifically bind serum albumin, preferably albumins from human and non-human
species, which would provide utility in animal models of discase as well as for human

'R PR,

-~ "or diagnosis. It would also be desirable to provide for the choice between



5anti-SA binding noiety. It would al so be desirable to provide anti-SA dAbs
that are nononeric or substantially so in solution. This would especially
be advantwgeousiosedien t he anti-SA dAb is linked to a bi n#cmEromioetori2 eg, a
dAb, that specifically binds a cell-surface receptor, such as TNFRL, with
the ai m of antagoni zing the receptor. The nononeric state of the anti-SA
dAb is useful in reducing the chance of _neceptor cross- 10linking, since
multimers are less likely to formwhich could bind and cross-link receptors
(eg, TNFR1) on the cell surface, thus increasing the |ikelihood of receptor

agoni sm and e’&ﬁtmekrgﬁgcvelst RS BRhQIFfiSityHMaL3 AdindIn MEIbtid (@ABY. BEcHiasictighl e to
provide anti-SA dAbs that have relatively high nmelting tenperatures. This

i s useful foropdbeiiakadgo dtugbithe pri-pe| bidingoicpgbeing doayeicserdingdo the
formul ati O”fﬁ@ﬂsﬂn%%h%oé s?;ﬁfeammsmmgumngw%ﬁgg ét%%lf falibike o SUMVARY OF

THE | NVENTI cts resent 1 nvention so ese problens. In one
aspect the i mmmglaod/or pﬂwer&ﬁngrchronidmraeutemdnramnﬂ;ldcbeadmgmpoa Eherchmcabibum n 20

(SA) imu oglob li.n i able.d risi.

sequence t hatf™f- gAeP[me @b% Waglr‘}tailsé’%nﬁd'te%‘ra%ﬁe S %Vd‘qleg%ﬁ%dsjg gnég arg el ected
from SEQ I D Moom8rc b10sub@dntamneg séL 9[850&@1021031115 would &pe@8PELS advbntaf®uk Nvent i on
provides an anti-serum al bum n (SA) immunogl obulin S|ﬁgle vari abl e donmain

conpri si ng aﬁmﬁ%ﬂﬁémﬁé¥ﬁdéé&déﬁé@“ﬁﬁ@ﬁﬁggHEWQBf%oanh Horedficly hages
conpared to af;. ﬁfﬁa@@r&%t@r & uﬁﬁ?@ﬁem%ﬁ@alﬁlr&%ﬁgglhg 'ﬁlfgsrece??ortﬂlelgl and

198 to 203. An aspect of the invention provi an anti-serum al bum n
(SA) i mmunoghwbomhimne shngl thevaariiSabilAb ckomaﬁuhmcro«hlp‘m§ﬂ1ﬂ ghaanne afncoeptaciabs-
sequence ncoded c eot i se ich.is at |east
505 1 dend] calnt B st NEas 36 B BaDHF shtueh BB P B hG 102 767
An aspect of rdchgroisiyg MNERY)Rh & @ Sudadiihbt fReabihs thel IkgRbdPIREBE Ng an
anti - SA variabl e domain of the invention_and a bindi ngwm)l ety that
speci fi cal | y28inidean dxmmeEe! raerpiageiengitee Yavkhalanbe ggyiralp Brpropile prie

i nvention prowi gas @R hHY derafifel§ ! ReMAg ie%t:ﬁugwms Rlusdliro} P%@ﬁi‘iﬂgﬁl”

wherein the variable domain is” conjugated to a drug (optional

drug). An aspleble faimuldions, pgesieiagnstphlofordwdatians asli \enable ddmeins ﬂ@gha\’&af usi on
protein Ok 10fu sheﬂ'l‘?‘eth a peptide or NCE (new chenmical entity) drug,
conpri si ng a® po ypep ¥ de,

SUMMARY OF THE INVENTION

Aspects of the present invention solve these problems.
In one aspect the invention, therefore, there is provided an anti-serum albumin
20  (SA) immunoglobulin single variable domain comprising an amino acid sequence that
is at least 80% identical to an amino acid sequence selected from SEQ ID NOs: 97 to
191 and 198 to 203.
An aspect of the invention provides an anti-serum albumin (SA)
immunoglobulin single variable domain comprising an amino acid sequence having up
25  to 4 amino acid changes compared to an amino acid sequence selected from SEQ ID
NOs: 97 to 191 and 198 to 203.
An aspect of the invention provides an anti-serum albumin (SA)

immunoglobulin single variable domain comprising an amino acid sequence that is



protein, peptide or NCE drug fused or conjugated (for an NCE) to any
anti-SA vari able domain of the invention. For exanple, the variable domain
conpri seswonotignedist s of the am no acid sequence of anyPomEP§I108&QPI12 D NOs:
97 to 103 and 198 to 203 (or an am no acid sequence that is at |east 95,

96, 97, 98 or 99%identical to the am no acid sequence 150f any one of SEQ
I D NCs: 97 to 103 and 198 to 203). _An aspect of the invention provides
a conposition conprising a variable donain, fusion protein or |Iigand of the
i nvention and a pharnaceutically acceptable diluent, carrier, excipient or
vehicle. An asdaed bPh nlidiétide ¥efieh@WIHERM 6 REstBOMHILRicE] RGI Hqec@BPSdicetddg a
nucl eoti de 2Q0sequence encodi ng a vari able domain, or a nmultispecific |igand
or fusion pr&0si FEQIDNGS | 9 riddA2-197. An aspect of the invention

provi des a nucl ei ' ISl I L o .| east
80% identical to %ng'é%%ﬁggpggﬁgg?ﬁgoﬁg%ﬁ% E%S%Eﬁﬁﬂgﬁﬁfﬁg&g%hlﬁ%}%@2_197_
25An aspect ORA vahieble duenainiofthepnuantide snda biadingma etyplrdt spasdfichiebindeh ei ¢ aci d
of the in en%ioq.t. Anlgsgﬁft of the invention provides an isol ated host
cel | conpti siteF ERLEVONDMBrA he i nvention. 4 - An aspect of the

i nvention provi degnaspet fabe fiveltloddrdVigesth apfi SPeEhlBFadabli §RRER oPthedi sor der
in a patient, conprising adm nistering at | east one dose of a variable

domai n, or alYGNtqnsgagic the yugpbladasiaiy ssppiveprdiost drusfontinaalympeitEon to

sai d patientdnégbodinents of any aspect of the invention provide anti-serum
al bum n singl e Svariabl e domai ns of good anti-serumal bumin affinities. The
choi ce of vari abl eArdspedt of thannehtiowpgides afusomipnedust, ep.ad fusibn petacoor di ng t o

t he desi d t.herapeutic and/ r ophyl act.i ¢c..set,ti nq. For exanple, .,.in one
embodt mett . taerar P8P B P MR EHET o foruaRing s ried. o

rel ?ti vely hbgiﬂeiré,wpﬁdddga‘UCEfl bﬁlg\faieﬁ[@!ﬁb@lj_d@ﬁaj (IﬁoﬂmlN@lE)llg/aﬂﬁeﬁtUBAf\@figble

I NCILUSI oNn I n pI’O-utS-t at. I N ut i 1 |n-tret|ng anda/, or preventl g
chronic or 16pBp&o f@dfwealrl%aé@sezaleaﬂed%?ive%zle YRR LOYPPIETES Bt wélswfﬁm c

i ndi cati ons. ,jhthoORR SARALE BBy onk RE SREHITDNOY: Ao t B aBIdsaBhE3 ARHRIamifPT
serumalbumn is relatively nodest, such that the variabl e dormain woul d be

useful for i aoHessiuence thatpy gdeast 25,0ha17. P8 pul9Ubilddntigal ity theramand argd saqu¢nse
preventi acpte dis NGH-t.i i Ci or other acute indications.
0 Odgflanﬁ/ qnetoﬁgﬁéfslpl Iﬁq@f?7&9 Qp% an& PR 5 4%/)

In one e I me € vari ab domain for serumalbunmnis
i ntermedi at e, sucAnhSpdeadf thbmvedionghbeddamminpovidoh doyerisitged vdriabler | ncl usi on

in products that. fjnd utiLit¥hin treat.i ng and/ or reventj%g,acut or
, r

chroni ¢ di sedBain, WSKAPIIGAST ligandiofithe inyrhtigh ARt 2 pasmaceyficy! fragpntadle

i ndi cations. dilyent, carrier, excipient or vehicle.
An aspect of the invention provides a nucleic acid comprising a nucleotide
20  sequence encoding a variable domain, or a multispecific ligand or fusion protein of the
invention.
An aspect of the invention provides a nucleic acid comprising a nucleotide
sequence that is at least 80% identical to a sequence selected from SEQ ID NOs 1 to 96
and 192-197.
25 An aspect of the invention provides a vector comprising the nucleic acid of the
invention.
An aspect of the invention provides an isolated host cell comprising the vector

of the invention.



It is conceivable that a nolecule with an appropriately high affinity and
specificity for serumal bumn would stay in circulation |ong enough to have
t he desi rwo 280tdoeriapeuti c effect. (Tom i nson, Nature Bi eCedrabogyi22, 521
- 522 (2004)). Here, a high affinity anti-SA variable domain would stay in
serumcircul ati on matching that of the species' serum al bumn
(W2008096158). Once in circul ation, any4used therapeutic agent to the

Al budAb variabl e donmain, be it NCE, peptide or protein, consequently would
be able to act longer on its target and exhibit a |onger |asting

25t herapeutic eff ﬁﬁtaspe-ghd)f&hc\!\@lk&lnﬁlcﬁﬂﬂr@%ﬂefsfhrmétﬁé(g@ﬁttd%ﬁngi BF BV chtiAg a ARES&ESI t ent
di seases without the need of frequent dosing vari abl e domain with
moder at e af f Phipgrder(ip gtpadgnécioppgising aﬂ@”&ﬁﬁsﬂw |1@sfmﬂe>¢0§ﬁ fyr vapiakle dopppin,
cireul ation 60 w3y BQfc fikd of fljon! b JroE MO 8 sty hinglays) al | owi ng
5 - for the speC| targ ting o erapeutic targets | Ved in acute

di seases by the fEsbddltrh:atsa)[ﬁemy asped @é tite.inViinkisn p@yidetantlsemoszﬂbﬂuhm str[gld ail or

the anti - A—con p uct to the, therapeutic

choost ng Sn_ SHEORRDRrPeE0RT sk T AERLlsor 3h Pisbis S BRI S8B i ng
affinity andéﬂf ale@mﬂahﬁg bf et llﬂaﬁlﬁr&ﬁﬁtdlﬁé@%lﬁah@hﬁtﬂ i/ drNVENTI ON
Wthin this speC| f| cation the invention has been described, with reference

to enbodi menPEPhYIACtE sqHSWRPEFagAb Iancenphodinens dbe afFAKY gkthe yadabis cation t o
be written. h$m319 fblssehﬂﬁ %@9&% RAaSRaHhi g}l{éﬁc@ﬁg{tﬁg Lt et dhdhin &hRd.meNt S

may be variously conbined or separated hout parting fromthe invention.
Unl ess def i nes:fdtthieinvlusien iraprioductcthat foal utdmdingedagng afd/ @ trerenengigdedniher ei n
have the a as commonl y under st.ood or d| nary. i1l
thocart (80 gPerRARLARER AR N BRI Sni 0T flnoR dReRaFadineti o vy,
hybri di zat [ thetﬁﬁﬂﬁfyl ﬁu%vzaﬂﬁlelﬁhiaﬁﬂﬂbﬁEﬂrﬁﬁll’a}f()umlﬁﬁsaﬂﬁﬁf/ayTnﬁﬁ&ﬂ,l adiethatthe used
for nol ecul ar ticg and oche cal net hods (see .1y, Sanbrook et
al ., Ml ecul éi?“%(tfeo Mgy wauid Q}Pylw&ﬁwun peaguely th a?ﬁ@@@@ltw Heatfei ng

Har bor Labor gt 05, prE F&diRe aldpd 8%56%955' &Qldﬁﬁfnpc%f)xwl%Xrotﬁé}qwﬁ%'?’rﬂﬁc,ealtloﬁst Iftlone Short
Protocols in Ml ecul ar %IO l ogy ( 999&) 4t h Ed, John ey & Sons, Inc. which

are incorpor ambeldlmenfeth@ apynityetfeheyicie leainmacrfememm al’mltrh@@slntematm%dl
herein, 1'19 e bt {Re vafi atlbqgg(?rlrla%% W%fllldT‘tg“lenlpsEfu'l\l?o nc l!lS%OHFI%% ocfucts GERhS utlllty in

treating and/or preventing acute or chronic diseases, conditions, toxicity or other acute

or chronic indications.
It is conceivable that a molecule with an appropriately high affinity and
specificity for serum albumin would stay in circulation long enough to have the desired
20  therapeutic effect. (Tomlinson, Nature Biotechnology 22,521 - 522 (2004)). Here, a
high affinity anti-SA variable domain would stay in serum circulation matching that of
the species’ serum albumin (WO2008096158). Once in circulation, any fused
therapeutic agent to the AlbudAb variable domain, be it NCE, peptide or protein,
consequently would be able to act longer on its target and exhibit a longer lasting
25  therapeutic effect. This would allow for targeting chronic or persisitent diseases without
the need of frequent dosing.
A variable domain with moderate affinity, (but specificity to SA) would only

stay in serum circulation for a short time (eg, for a few hours or a few days) allowing



(TNFR1)" or "anti-TNFRL antagonist” or the like refers to an agent (e.g., a
nol ecul e, a conpound) which binds TNFRL and can inhibit a (i.e., one or
nore) furwoi2on/w691FNFRL. For exanpl e, an ant agoni st of PRFRP2@anciimhi bi t

t he binding of TNFa to TNFRL and/or inhibit signal transduction nediated

t hrough TNFR1. Accordingly, 25TNFR1-nmedi ated processes and cel | ul ar
responses (e.g., TNFa-induced cell deaths.n a standard L929 cytotoxicity
assay) can be inhibited with an antagoni st of TNFR1. 6 -

"patient” is any animal, eg, a mammal, eg, a non-human prinmate (such as a
baboon, rhesgs thpsefic edr g5 WMt cipSuiiDRKRY)inv JFRUISE acittl ARBased BPME fused at ,

dog, cat or pig. I'n one enbodi nent, the patient is a human As
used herei n, theppgeticReent-ef ers to about two to about 50 anmino acids that are
5j oi ned toget her i : A | - F i : i.de”
refers to at Ieasthggﬁghgg&gﬁgﬂgﬁggrégz?ﬁ@?AgﬁgngﬁregﬂF%gggﬁggﬁﬁghgéptide
bonds. Pol ypédptisdesadperboaiigancomiA seiabkrdonsiywgh thectppropriatecltfuolia i nt o
functional d inNs... . As used herein an antibody refers to IgG
IgM | gA, 5 | g%‘rﬁgi‘lglaé@lgrang/of P%@W&’rﬂﬁifg'( such as a Fab , F(ab')2, Fv,

di sul phide linked Fv, scFv, closed conformation nultispecific antibody,

di sul phi de-1inked scFv, diabody) whether derived fromany species naturally
produci ng an anti body, or created by reconbi nant DNA t echnol ogy; whet her

isolated fro r - ybr i fect omas, yeast or bacteria.
As used her e%ﬁﬁhmffiﬂgﬁt& i@m@\i@ﬁ@ sui t abl e pol ypeptide
structure in 15 which one or nore antibody vari able domains can be

i ncor porated so awithin thiwspecifibitioditiigins@eionh hachdey db@ribed) twihabfeednct tre

structure. A variety of suitable antibody formats are known in the art,
such as, chi ABPPEMERE; IB&dYaéfsWhlﬁ‘hﬁ‘ﬁﬁ[eEé& Ahtndoariss SPeRitiaPIAADF Baticas It

singl e chgi niafichBAAInAIholll BO&Srédifed bl HRHdERent &MLy BODHi REFY RS,

anti body light chains, honodiners and heterodi ners of antibddy heavy chains
and/ or 20l i ghepatsited wishous partige frowi thelinwentfonagment s of any of the foregoing
(e.g., a Fv frag [ e LN Ev [ ' d Fv),
a Fab fragnent, g%E%§$$ rg%%@ﬁ&g&ﬁaﬁ?%h&fg2?§§§§éﬁkf%n%1%%%%%g%§%??g§dy
vari abl e domednic friearing asacoehionlWhiderstbddi By, onVjpf ortivchryreldil in e am€e.gi, onllof any

of the foregoin e.g., nodified by the coval ent attachnent. of | yet hyl ene
0l ycol or ot AR it BRRAGhac R S RS ol ey oS ghY ade

" i munogh 9bubjoRh&hiB@Y)estAaddr@ RlcRnid @RIk uscl 86rahSlcdu®arafendiid hRoslychéanidaabl e
domain (VH, Vim VL) that specifically binds an antlgen or epitope

i ndependent | yedfodgl(see eenspllnSaralypelne dbr Midaerlan §lonpe: sy Blanual 8dngl e
iable d I i - -mul ti
o bl SOTR) R SRR BT R L e

w th other vari regions or varia regi ons or

domai ns are REkubeLeUIL! 8Bbrf Plotocoié in MyMdulhe Bi&b%}d@pg%b&*‘ BEd)gotsi Wak e & Sons,
i mmunogl obul i n variable domain (i.e., where the inmunoglobulin single

vari abl e don#icnWBicha@te asrrpgetedihagdpanigéiency) u1d chpmicabi@rthpénal vari abl e
orm! 1) 208 oIt Ry U on 5oL, Al gl ol
i mmunogl obul (ANKRI abyl“enti-TNFR1 antagonist™ or the like refers to an agent (e.g., a molecule, a
compound) which binds TNFR1 and can inhibit a (i.e., one or more) function of
TNFRI1. For example, an antagonist of TNFRI can inhibit the binding of TNFa. to
TNFR1 and/or inhibit signal transduction mediated through TNFR1. Accordingly,
25  TNFRI1-mediated processes and cellular responses (e.g., TNFa-induced cell death in a

standard L929 cytotoxicity assay) can be inhibited with an antagonist of TNFR1.



5domai n" is the same as an "i munogl obulin single variable domain" as the
termis used herein. A "single antibody variable domain" or an "anti body

si ngl e vawpabligoaasei n" is the same as an "i mmunogl obul iPoT@EPR@lAcoaz | abl e
domai n" as the termis used herein. An i munoglobulin single variable
domain is in one enbodi nent a human anti body variabl e domain, but also

i ncludes single antibody variabl e donmai ng from ot her species 10such as
rodent (for exanple, as disclosed in WO 00/ 29004, the contents of which are
i ncorporated herein by reference in their entirety), nurse shark and
Came/id VHH dAbs. ACpa®dndis Wil adhRl, icBrasmeshab el i dncnl g prakdia@hién ganmai n

pol ypeptides that are derived from species including canel, |Ilam, alpaca,
dronedary, ahtbogiaharsy Mopkeer QYnoametess mrapkey)e Malss. Bytndrh bbb srah dogreal oty
devoid of i I V, i zed. 15A "donmin" is a fol ded
protein stru ?%#§B€$?§‘“ﬁ%@mfggpgg%§ggkruct0re i ndependent of the rest of

t he protein. GeneAalbod hedomepegidal ecfere spadrnsi twogtofaboutdidsworet &idsihgtaronal
properties of .proteins, .and.in ny cases nmay be added, renoved or
transferrid f%B%Vﬂ%?mﬁﬁﬁﬁﬁ?ngHﬁ?ﬁout | oss of function of the renainder of
the protein and/ ops@fedtHeecislopdlypeptide” fifdr@totat ddabi dpadysvahinabtigs than@en” is a
fol ded pol ypepti de 20donai n_caonpri sing sequences characteristic of antibody
vari abl e domifiipgs togather hxpeptitedonde | Rpdasridanseasralasammse eriay saptecdomai ns
and nodi fi ed,yafiARkErdoiNSmdiy exanple, in which one or nore | oops have
been repl aced by sequences Ich are not characteristic of antibody

vari abl e donmi ns, Asuselriterddmaty antehoilybifers tholeéi, keMVinigidc lehavigEeeriragmenicat ed or

i C- i nal., i I f.ol ded f
com e el FE B KPR BR T R RIS GRS
speci {1 ¢ty gluiddieuifitbiinolie NG HRIRILA scFy. diabbdy) WIRHEPRLARK FRAPLACAL | on,

the term"prevention” an preventing” invol ves mnistration of "the
protective cepgeesintiuohlyprédicingantahgbddyderatré¢atml lpf re¢drebiding s teoshnadagydi t i on.

"Treatnment" and,"treati,ng"” involyes,adni ni strati of the protective 8 -
comasi o ARfwet SRk AEm 1R BRI AR DLERE Heh e Sinal. VonPh Rt

" Suppressi on" or AsugarRssh,ngntidod €signat Ore fedolain§ biiigdbl bl @ieplidiestaonipoiai ti on
after an _inductive event, but prior to the cljnjcal appearance qf the

di sease o cOmHhaNeAT MaE adibadherispls dopiscan ks ngeparatadspas & ¢ifgrne

quantity of biaaRdpaditini §F &t8dn bR R sastiie A valdyy ftsuRMfe bhtiBR dl Wthiatsdose)
or in two or nmor€ adnini'strations over a defined tine interval. For

exanpl e, dosercdanwnéd the artosuches,qhamrictaptibddi¢s, yamaehizeal agtibodi¢sghmdarc onpr i si ng
A mmunog! i ict A B R BRL 5t BttogRL g5t 2GRk A AT

adm nistered to a Su over rse of one’day urs) (daily
dose), two damthod9mhightbeins, Howddiweeak snd lididredimseskantbodyteawy chaiksandont hs

(2.9, DXy 2, ke, eCmaL ol gt on, on by, v, 100t mece, orisiralf ons).
(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, V1), and
modified versions of any of the foregoing (e.g., modified by the covalent attachment of
polyethylene glycol or other suitable polymer or a humanized Vy).

25 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
domain can be present in a format (e.g., homo- or hetero-multimer) with other variable

regions or variable domains where the other regions or domains are not required for



time. The term "pharmaceutically effective" when referring to a dose neans
sufficient anount of the |igand, domain or pharmaceutically active agent to
provi de twe 2mgiosEd ef fect. The amount that is "effectiwveT/Bréto/ovany from
subj ect to subject, depending on the age and general condition of the

i ndi vidual, the particular drug or pharnmaceutically 15active agent and the
i ke. Thus, it is not always possible ta—-specify an exact "effective"
anount applicable for all patients. However, an appropriate "effective"
dose in any individual case may be determ ned by one of ordinary skill in
the art usingndRHbid¥enEHREE ikERAuAPgloBERINAsELIE Abmpiar SBeRkE ARt | ¢ anal ysi's
and determ nation of ligand (eg, single 20variable domain, fusion protein
or mul ti - spedmpeoglobydindingkeayariable damgjn hindsantigay ipdependcatly b adgitippadd i n
the art. Detglls @y, fQu [ t:.al. L cal ity of
Phar maceut i cg%nléf&lA Haér}:%%oo a o?ﬁPaﬁggﬁf:pgt@Agnﬁﬁ#ensa%ﬁ %@%&%@?lo‘bhﬁ%

Phar macoki netioglavatigtde dom#inPasatht kacml is Apdihomth 4 198¢) imReheglehdia viagatdb so
made to "Phar,macokinetics", MG bal di .&.D Perron, bl i shed by Marcel
Dekker . 2ha HEGRel BTl 41 S MORIRUR “relfeatph B dsmia Pt R P Er e
paranet ers sHelindA tsiddlPhaibatdviridded @nhad forlanvesitaad siagRaatasledohbia” Gur ve
(AUC). Optionally, all pharmacokinetic paraneters and val ues quoted herein
are to be reHy sagepephgnyaneslobulin gnge arblaimamais the tegniis yrdhpsoRMnet i ¢
par amet er s aﬂgmﬁeqégf@amglgg%ﬁedvaﬁgs@'dema%ﬁs hfR&nfiBah AP, BELAG.NRbUPS 11 a

nouse or rat or nonol g nonkey. ives (t1/2 al pha and t1/2
beta) and AUt drenadetbat albmedluleommge antrbpdy vériabér domatoricenpthat spenicef

| i gand aggai nst ,tinme, The WnNonl i nal, ysi e, eqg version 5.1

(aca 2o 1 pushherieal G SBPBT fisdRRuithGs BREA sme e vEkh Bk Be usea,
for exanpl e, idcorpdaa&l hdrdie bg uwrtvikncAh eliiit sdir @ Pp@Kd s adiodehd/AdV sdAsed, in
a 5 first phase (the al pha phase) the |ligand is undergoi.ng inly .

di stributi on Cripel & 35S IBUNOGoPH insggle ¥ m%polw@egwg%ﬁﬁ%‘éweéet a
phase) is f[h?roﬂl%%ﬁeé"fﬂ@lﬂdﬁlg%aﬁlklgﬁﬂqa,gﬂﬁcp%%}néﬂaﬁk b PRBGARRidhEoRRE UM
concentration is decreasing as the I'igand is cleared fromthe patient. The
t al pha hal f h¢aviyehpig antileoding npturdlyedewdidiof & glt ohains. phlags ¥mamey bhkumarenda hal f
life is e half life of ..the ond phase. Thu i ne enbodi ment, in the
cont ext t(1)$I t he 10[|3r éigrélﬁn ilsn%/feoiffﬁ% ﬁ&e'?'ﬁgmégrrei\%a‘g&eha g%ﬁ@f‘rr{s I}uﬁtglreon protein or
| i gand has airtdapdndbiit-df itHearcétof tHegprotaing &Geatrallprdoafaimeditcypohsibhd foudiesetor nor e.
I n one enbodi.nent, .the I.ovve%:p end of the range is Oé@iﬁ% about) 30 m nutes,

45 ninutes, 1UNgBoRal PEODPEGS f Pratefis Al in mapy gises mey kg CEMOSEE ST 7 hours,

10 hours, 11(hHQWrsedab otlr ﬁ?k&"u%-wilt}{bu@%gi b1 RRctioAof Ml iBMARLENST o prbfeg vari abl e

domain, fusion protein or ligand according to the invention will have a ta

hal f 151 ife ped/eid thadapeinf Aupingls aatbodyneralle dgman” oufodded oelyrbiside 12

10U ) b9, U5 GIGHISHL o VORELS0M: O RSl 5 . hpBb) 1
1 to 6 hour sjnchidcocdnpiow mstitardy Jatigbld déroainsand modified variable domains, for

example, in which one or more loops have been replaced by sequences which are not

characteristic of antibody variable domains, or antibody variable domains which have

been truncated or comprise N- or C-terminal extensions, as well as folded fragments of

25  variable domains which retain at least the binding activity and specificity of the full-
length domain.
In the instant application, the term “prevention” and “preventing” involves

administration of the protective composition prior to the induction of the discase or

condition. “Treatment” and “treating” involves administration of the protective



I n one enbodi nent, the present invention provides the variable domain,
fusion protein or ligand according to the invention has a t13 half-life in
t he rangewof2o(icwens 20about) 2.5 hours or nore. In one ecia®remwt0112 he

| ower 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 addition, or alternatively,
the t13 half-life is (or is about) up tagand including 21 or 25 days. In
one enbodi nent, the upper end of the range is (or is about)12 hours, 24
hours, 2 days, 3 days, 5 days, 10 days, 15 days, 19 days 20 days, 21 days
or 22 days. E&hpRhndimiel Giscdkder swanitRhlsempEIRibBcorhdiRbsP ‘GuBhdssiin”lor gand
according to the invention will have a t13 half life in the range 12 to 60
hours (or aboWPPESSiRg) 16fFrHegdaynistiaon of the cpmpodigioafichanindugtivogvent, JE i n t he
range 12 to In a further enbodi nent
still, it wi ?ﬁoﬂgﬁﬁdg"ﬁ@ ?‘%ﬁ%%néfgofﬁ% Cﬁ%“ﬁ%ﬁ@h%lrw‘about 12 to 26 hours). -
10 - As an abusrdietdivehd rousSdoerg” tofs cothp gnantienof Ingade hdmopstérbdetoski | | ed

erson will be.famljar with the use.of non-compartnental nodeling,. which
Pan be used SGitserbeiea e ohalt el i by GRRSERRTE b BupBhs Setig il
"term nal haldterhalf For atnpsedoftedagiréfe@ansqantigrdfiligadd @&l flighhd eomigisaigm ned
usi ng non-conpartnental nodeling). The WnNonlin 5anal ysis package, eg
version 5.1 gavampeaaglebulipsingionariablgdemesthat binds (riediehtisane fmiemeAgho,2 Usa)
can be used, Isﬂ;lﬁéct s¥ad @oursteQ)fB‘Rcd&%/b(?H'ﬁo&’éf &Ly ?os%i]'tv%o WA%: oddWwidll &yd NSt ance,

in one enbod nt the single vari e donain,” fusion prqfeyn or l1gand has
a term nal haletks ihie wickabr dreagtmqromoaths (@asby aboglk rdBithgtation, akGytear s, 12

hours, 15.,hours, 28 hour 0 -hour.s a days, 3 days,,7.days. 14
hoys”” 15100 B Ryl diond0 T HidahdiPlen BeS TS be TfMikeadmSPEE 4 5,
days, 23 daysime24Tidaysn Ofharbacday@lly kffe@ive” @NBOHETENE to 4 MiRe uRpeY sufidedf this

range is (or is abqut). 24 hours, 48 hours, 60 hours or 72 hours or 120
hours. For eﬁ@ﬁm@?ﬁwﬂ@%ﬂﬁm& orpapmaceyticall g agtiye agent hprgy e fhegledisehour s to

60 hours, or B A0St RnfBatiQUEBecBle LdillRrd 2OmRAbIES to S&hjedt, UePBMiddbn
addition, or alternatively to the above criteria, the variable domain,

fusi on 15 pr dteaign and gdnetpd pehdaeoridhnigdivaluah éhel navteontar drgrahanmaseytceldy ue

(area under the curve),in therange of (or o out ol nl [ _.Tore.
[ one. exbodt Bt e PRI RE"SR Bhatils Bl R hochy sy Sectls ™1
20, 30, 100, a200ntappla@Blerfy: ati putichts. Howadd] 4n appropoiatedictiedtivat daseliy anyt he

vari abl e domain,. fusion protein or |igand agcording to the.invention has an
AUC in the rdKigdd czssmadfbeéﬁﬁap)neﬁbygae %%68%%#{1?%@6 TThutper¥HBodi nent ,
the 20upper eftrigfentalién.r ange is (or is about) 500, 400, 300, 200, 150, 100,
75 or 50 ng.mn/m . Advantageously the variabl e domain, fusion protein or
ligand will have dsthedefarphamgraceligaetic analysis ped ddergunyvnedlisend(epmingte gr oup

consi st of & O g : Al +Q ampdm, 15
Co 75 muom ny DR E bl G oSBT el w2 ARR AR I
Conpetition #ssaysliahn thxearusetailsongebefornd e Kdnn2fbad epec Chewicanitalg Bty afr
epi tope, such, as human s al bum n, conpetes wth another antigen or
epi t ope, sucEhﬂgvaﬁﬁg%vg%@H@%ngwgﬂﬁﬂﬁ?ﬁgs?5@“_?ﬁﬁ?ﬁdgt agnﬁﬁkﬂ%Falbunin
bi ndi ng |'i gapghigles o phgstahRpsiolch 3994). AScfdeSRES hikd tradAD. “PRhhdcokintics”,
conpetition assays can be used to deternmine if a first |jgand such as dAb,
conpet es wi t M Gitalti gnB Rerigarnbbished badMaced Askker 2 biRedli sgediteond 19 geiclant i gen
or epitope. Eg&rig&rﬂﬂﬁrtﬁﬁ@ﬁgﬁéparﬁﬁet% %ﬁlch as t alpha and t beta half lives and arca

under the curve (AUC). Optionally, all pharmacokinetic parameters and values quoted

herein are to be read as being values in a human. Optionally, all pharmacokinetic

parameters and values quoted herein are to be read as being values in a mouse or rat or

Cynomolgus monkey.



herein refers to substance, such as a nol ecul e, conmpound, preferably a
protein, which is able to interfere to any extent with the specific binding
i nt eract iwo 2oettoseEs two or nore nol ecul es. The phrase " #0EEPRD/060112
conpetitively inhibit" neans that substance, such as a nol ecul e, conpound,
preferably a protein, does not interfere to any neasurable or 5 significant
extent wth the specific binding interactg.on between two or nore nol ecul es.
The specific binding interaction between two or nore nol ecul es preferably

i ncludes the specific binding interaction between a single variable domain
and its cognate pREKMNQEs @ alRbaRd t', BhE) dndt2UE Ak PYdQEmEAIRSh AGuRRlecul e
can be another single variable domain or it can be a nolecule that that is
struct ural | ys&R@/corcentipéan ofdigand agging tige. e ¥ieleHut walyos apeksee. c8r t ar get
The term "Dbi pdifag 5’1041%1)%1(3 it ﬁarE ghﬁcﬁﬁ i fintallViciP e Aol £R U ) %‘i‘gi
antigen or epltope indepen ent fferent epitope or 'anti'gen bi ndi ng
domain. A b|ndﬂn@rnmnqﬂmtqawddehaCMUﬂaMﬂmanWob@dynﬁmﬁmﬁmdﬂn@ayuhﬁ.midonaln

scai fol d Sel 6t BB 1B REPBROUb TERE: Pifeiulp R edSThardocta fenSon an

adnectin, af Giitheene eamlrwblﬁreA,se@na%haset(bamglﬁaeeyﬂs fhe Iﬁagbﬁ&@nﬁe figdwdaaect i n,
which binds to a_ligand other than the natural ligand (in the case_ of the

present i nveRg§ighstribyed pd tae §erb‘iﬂr?6§°e§§?téﬂﬁ is deipasgE. 2s isdi a9 5890561938,
whi ch di scl O%%aﬁ%‘rﬁ”ﬁh@?al?fla RILHRIN NS %Qlffil?é &ﬁh@ﬂﬂt PRLOOGBHE Pbets ﬁél?ﬁfe' ng

ant i gen or epi tope- specl bi ndi ng domai ns from repert0| res (see arrp es
17 to 25). Tlisetheh@f)bfﬂofflﬂce 2outidgthes Uhes irinc\WHO0BIDR61 88 canexexphess| y

i ncor por at ed her ference .as thpu I|c g re| and
for une ¢ noieRaT piegton HeRoBRTF gRteianap pfdBash bt até FSTTaR part o
such di scl osumnge 68 MoRE abmglﬁﬁﬁrﬁft@%r It ® BNRe CMmbEBhRNE kR memrdeafﬂ)e

I n one enbodi nent, a variable donmain of the invention conprises one or nore

250f the fol FB&R HgOKisbeytl 3¢ manuigst 43 méntess ! hoyrad haqure 3/kpursadheuohbeuss,
conprises a Riy t [
d|SSOC|at|ongcgﬁ%?gﬁah%38¢B?%bnffor ?g%¥%rggﬁqa%ﬁﬁy%paﬁﬁ?M%%ﬂlgbut) 10000
NM opti onal kyridbicodonfain, fhsienprateinédn)lighnd acdoading © tabmwtitionGA0 hal a ashalf

det erm ned by _surface plasnon 0 C The vari abl e domain
conpri sela ﬁf%a.ﬂ?fgragget %fa ipriagnd @ngc@mwr%%%}@uhﬁ%%w SAlPIh an of f-rate
constant ( Kl)emwﬁmeﬁtofhe fubPER AR VW rdn 15(0%@5 #boli 14010, ©0g 3bEYE § hBurl. AnseC’
optionally from (or fron1about) 3 x 10-4t or to about)’ 0.1 sec-1 as

det er mi ned byxampl¢ aﬁfesmﬂablgmene@@rseﬂb@et) 15@ é ofye? teay haunt e Jlorfeianrsconpri ses
a binding site that i f ﬁy t t ant
(Ka) from (or fr o% a%o %) gh&% 6% e&?&nb g@tl%{g &Q?%?Bﬁq\%lloglgg{’ ‘ilgﬂ%
optionally fpﬂmhﬁGfh@m@ﬁbdb@hgky&enn&&ﬁnﬂﬁw@QBhMﬁ4&BQU&}r£@xoﬂQ4NTSeC-|aS
determ ned by surface plasnon resonance

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

addition, or alternatively, the tf half-life is (or is about) up to and including 21 or 25

days. In one embodiment, the upper end of the range is (or is about)12 hours, 24 hours,

2 days, 3 days, 5 days, 10 days, 15 days, 19 days 20 days, 21 days or 22 days. For

25  example, the variable domain, fusion protein or ligand according to the invention will
have a tp half life in the range 12 to 60 hours (or about 12 to 60 hours). In a further
embodiment, it will be in the range 12 to 48 hours (or about 12 to 48 hours). In a further

embodiment still, it will be in the range 12 to 26 hours (or about 12 to 26 hours).



(d) The variable domain conprises a binding site that specifically binds
10Cynonol gus nonkey SA with a dissociation constant (KID) from (or from
about) 0.wotw11(ws9150 about) 10000 nM optionally from (@ecTiPeomabow)t 1 to
(or to about) 6000 nM as determ ned by surface plasnon resonance; (e) The
vari abl e domain of any preceding claim wherein the variabl e donmain
conprises a binding site that specifically.binds Cynonol gus nonkey SA with
an 15 off-rate constant (Li) from (or fromabout) 1.5 x 10-4 to (or to
about) 0.1 sec-1, optionally from (or fromabout) 3 x 10-4 to (or to
about) 0.1 sec' agdehehdh&iRd tbYsiBEiREENRIASRPRoIEHENABSRIled horsobh@ilMsy | abl e
domai n of an¥ preceding claim wherein the variabl e donmain ceﬂyrises a
bi ndi ng si t eTanlipr wiglethe s aff nop-g9mpag meytiabrpdding. Wak e3n tsasgl tondesgmps
on-rate cons : r t. : : t X
PO e e N o R e e i S
103 M 1sec- 1teamircehaf-hfenkttrinyned usihg oen-pdraparonentd sonahey; Thg) Wikionlhar i abl e
dormai n copprises.a bjnding si.te at .specifigcall. inds rat SAwith a
iS00t att o EURU K Friths | SRV RBETaBL IR R oMo BNy 16000
nM  250pt i onalAoyo40, BA)@an be aiBdafee btamplé) té todelrthd urabithys we§00h id  as
determ ned by surface plasnpn resonance;. - 13 - %g% The vari abl e domai n
conpri ses a HISHAFh ehaanhadipend fesingle wriableglongan. fustongmotgin gy ligandhas 2y at e
constant (Kd}erfof DI OFifeldr QMo P piHLal 1e%st>sb$1ﬁ%éﬁ 60r1 HRuALPUhIur0- 15ho8RC24

9 x 10-3 to ? 0.14 sec

optionally from (or from about) or to about)
asdet er mi nedhbyrs 0rtoarse | ghyaSraps, Bekgndntes, 19(days, Thdaysal 6 ddyisel Hdayai I

conpri ses,a hindi Si th eci,fica bi rat wi th an on-rate
conbt ant 10 kaRr bhded o B 2 95" poteo 2 B 2 238t )P 9% SOaMsec- 1
, opti ogal I yelfnb@dmkd bfmr, t}i‘en?mreaaa:af)hishaﬁgeli@@oﬁi@alﬁcﬁﬂt) 2t4q1(oa§bo$§] hoﬁs,ﬁOl%ﬁrstr

sec' as detern ne y surface plasnon resonance; . .. .(j).The variabl e domain
Conprises a BERATET 570 k0ufhdior SHRBRIFBEISTyIng) sl duiss ROt fiomnY Bours

di ssoci ati oni£anghi@lbr & Kbl 1§ 5OMO8r X 9MARBME)celintRad OF to about) 10000
nM as determ ned by surface plasnon resonance,; %5 The vari abl e domain

conprises a bi ndi hgpdditioa, errdicrngpedy 4 thakbgyelsiitati, i werab8adamhain, fasionf f - rat e
constant . (K1) from{or from.about).2 x.10-3 t r .to, about .15 sec-1 as
ot or m ndtr byrif PG 5 RIRE UL i stuo iR g QUG ks RO Pepiaf B vmi
conprises a EienghddfoidF abfia} | §RERInThIC@Inhote Pin6he Mg thé TolveAdhddT- I at e
constant (Ka) from (or fromabout) 2 x 106 to (or to about) 1 x 104Misec-1
. opti onal | yreratac(ivtorfy dieraboll:)! 220 39080 F0q &3 00 sngambyiny. In. agdikion.oor
MIsec- 1 as dRlARTNS it (6560 PhESTPRUGRIPRERAGccd bk AL et

vari abl e donai n
has an AUC in the range of (or of about) up to 600 mg.min/ml. In one embodiment, the

20  upper end of the range is (or is about) 500, 400, 300, 200, 150, 100, 75 or 50
mg.min/ml. Advantageously the variable domain, fusion protein or ligand will have an
AUC in (or about in) the range selected from the group consisting of the following: 15
to 150 mg.min/ml, 15 to 100 mg.min/ml, 15 to 75 mg.min/ml, and 15 to 50mg.min/ml.

“Surface Plasmon Resonance”: Competition assays can be used to determine if

25  aspecific antigen or epitope, such as human serum albumin, competes with another
antigen or epitope, such as cynomolgus serum albumin, for binding to a serum albumin
binding ligand described herein, such as a specific dAb. Similarly competition assays
can be used to determine if a first ligand such as dAb, competes with a second ligand

such as a dAb for binding to a target antigen or epitope. The term “competes” as used



201: a KD according to (a) and (d), a Kd according to (b) and (e), and a Ka
according to (c) and (f); or 11: a KD according to (a) and (g), a Kd

accor di ngvoao(ipweand (h), and a Ka according to (c) andPCI)EP2a10/060112

[1l: a KB according to (a) and (j), a Kd according to (b) and (k), and a

Ka. according 25to (c) and (1); or - 14 - |V: kinetics according to | and
I'l; or V: kinetics according to | and ILkj_.or VI: kinetics according to I,
Il and I1l1. The invention also provides a |ligand conprising a variable

domai n of any 5precedi ng aspect or enbodi mrent of the invention. For

exanpl e, thehéieBadfrc@Rubieande duel assp@slebils, doipai, preaatpa4rASA19hikRIs
exanpl es of dual specific Ilgands In one aspect, the invention provides a

mul tispeci fi eblFitqarafceniRpny SKiag! with tespecsre in lnamt@a@@ﬁéneﬁve@ﬂ tEAPT WPECcedi ng
aspect or e;ﬁ@ Qt TRJ ﬁrgs% “'dQé/s%tt l: ‘ﬂﬁgel?ﬁa iy Arﬂga_lgg% {alﬂeé such as a

speci ficall get antigen o g noiety can
be any 10bi ndlo@uhoccemlgounﬁ;atrefsmbkyi 4 pro@in, 3io¢3|mdmtafdratogmb’meegl,rablher noiety is
an anti body, i.ndi ng noi et

corpr 1 si g asBBReRIsOGR BB hesd o athe Suaprigbendiadin fof BeFe Syt

di scl osed i nTdetcificibind2REBARGR bad cbs 8o @xadR IR echies heeféablywhdlGdes the

di sclosure is incaorporated herein by reference). Exanples of

non- i mmunog! &G Icrbl%‘k% fnéﬂr@%loab@m@mmmglewaﬁe@sﬁpmwn agé Hp ROABEIREBST Br ot ei n
A (spA), 15A¥%T%£0@MJ Merf%ylh féo%euagde REGLuRSoan B Afth@Rhold xparrﬁﬂl%%oin'am 1

I n one enbodi 1 nk e rov d between the anti-target binding

nmoi ety and t Heamht i n®leculerthaiphat mlsmlrmauumllytahé/ot funkeonatly spnilas tng cagneteani no
acid squgnce ﬁ%T gﬁ%onally ASTSGPS. Alternative |inkers are described in
W)2007085814 ? n58r ted herein by reference) and W2008/ 096158 (see the
passage at page 13&:mﬁﬁ“bmﬂn@thayDﬁmﬁs&A&dmh&ﬂﬁmiﬁmcmnamﬁbﬂd§ﬁiﬁﬁ@&e and

all sequences of linkers are e ssly incorporated herein by reference as
t hough expl i €f %nlgs»pwqdﬂwﬁerﬁkvr%x or AP eBHORERS Ao ttlwangﬁ%@@ﬂt A Wgﬂg i on,

and Tt 15 copisRhphaledaBabinaRNbAR AR oSHERL ) SGhARWHRHGED d@ﬁvmeeworat ed

into one or nore clains herein). I'n one enbodi ment of the nultispecific
| i gand, the ner-temuegglobydin pratginiseatfodd, chen 2Bffaldisclgeted Fomthe proup egnsishingt ei ns

T i N LSk
and ﬁbronectln which binds to a ligand other than the natural hgand (in the case of the
present invention, the moiety binds serum albumin). See W02008/096158, which
discloses examples of protein scaffolds and methods for selecting antigen or epitope-
specific binding domains from repertoires (see Examples 17 to 25). These specific

20  disclosures of WO2008/096158 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, a variable domain of the invention comprises one or more

25  of the following kinetic characteristics:-

(a) The variable domain 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;



as an antagoni st 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 instawoepiimesms or - 15 - aninal proteins, cytoki nesT/Epgeiolosoie2
receptors, where cytokine receptors include receptors for cytokines,
enzynmes, co-factors for enzynmes or DNA binding proteins. Suitable cytokines
and grow h factors include, but are prefesably not Iimted to: ApoOE,

Apo- SAA, BDNF, Cardiotrophin-1, EG-, EGF receptor, ENA-78, Eotaxin,

Eot axi n-2, 5 Exodus-2, EpoR, FGF-acidic, FG--basic, fibroblast growth
factor-10, FLT3p) TH@{M}labﬁr@@ﬁaﬂi &nﬂﬁmé%@hm Nhat @e&ﬁgall)@%&sﬂﬁma%ﬁ-?’]—
insulin, IFNy, 1G-1I, IG-II, IL-la, IL- 11% IL-2, 1L-3, IL-4, IL-5, IL-6,
IL-7, IL-8 (72 a.®ithanpff:rgtecomstant 4K) frqm (og from abpgt) 113x 14! toy (pr tpboyy) 0313,

| L-15, IL-16, IL- J4 It 0,
keratinocyte gr owtge% fgfétt(;ngughﬂ?&- %)Igml%@:t%%emt Pﬁk& ?aﬂo:ﬁt)df) %ct acti n,

Mul | eri an 10i nhi bi¢teminsilystugaceplasmmoeyinenaol ony i nhi bi tory factor,
nonocyte attractant protein, MCSF, MDC (67 a.a.), MDC (69 a.a.), NOP- 1

W e 1 M P ad) Hpte fpfodgheds fndngs gb%fh%p el b RonlsA T

(MPIF-1), NAP-2, Nahghuohirae cN&tz&ﬂE(I@Dthrﬂﬂ(dréfﬂir@ﬂbouﬂﬁxN@lito (ST ta3abolE - 4,
Oncostatin M PDG-,AA; PDG- Al BB, PF-4, RANTES, DF1j 3,
SCF, SCGF, stem c&f Mfset o?pttogénbj romAﬁzfcfm%bma)% &1’y (Ofr@ﬂ% 53%1@\4133
tumour necrosis fagtoss dedeNiined BMadace PsmdA resdNRcE;ecept or |, TNF recept or
11, TNIL-1, TPO, VEGF, VEGF receptor 1, VEGF receptor 2, VEGF receptor 3,
GOP- 2, GROMSSA, CGRO 13, GROy, HCC1l, 1-309, HER 1, HER 2, HER 3 and HER 4,
CD4, human cherfkThevablsplostsn coxamscor bioding sithbat weeifiedlhibinds20 prot ei n
type 3 (N§3) fro MVWP12,
CEA, H Et?/l ori, n@%ndzﬁgglﬁ]dzlg& p&é‘ﬂ?é‘&sso@ﬂﬁ%&%&m |I<%ft§)erﬁJ r?gﬁogl @r eceptors
t hat are over- expa@&s)é)dl tor(or:wafoautm@@ﬂolré\{[ aptiohalsfranh éordiing etravad 1 gr(omibh
factor receptor §L€O E t or, on unmr cells, an internalising

cel lul ar recept ora Qup60pa f’%fie i PRt O S Y EF A Cept or, transferrin
receptor, PDGF receptor, VEG- 25receptor, PsmAr, an extracell uI ar matrix
protein, elasti(g) Thé rabralontajn dfaimy prdtediag claamtvi/hdrc;msliemarlhlﬂsatmaa]fnact or

protease inhibitor, PDK1, GSK1,. Bad, caspase-9 or khead, an a of

Hel i cobacter pyl of {MPIARS %lhf% st fha &%ﬁ@fyel?l Xgperes %ygéez%%;m
antigen @f infl Ue@ﬁ-@at\{'céﬂé%nt {Kd)\ﬁ’ohl(opﬁoﬁ‘lpa%B%'l%t@ﬂ)‘ttB%rtToQb§ut ) b3ked s, by no
nmeans exhaustive. - I n one enbadi nent, ge0|f|c | i gand

conprises an anti OISmnathfrvlar(p@mré aflohd K 167 ta (9 tq arhp@ﬁtq ]ofh?caﬁﬁéj dermapadi - TNFRL
bi ndi ng noi ety, egy s&ﬂc?@fa mg’ﬁ\lfg%bag@%) Optionally, the ligand has only one

anti - TNFR1 bi ndi ng noi e o reduce the chance of receptor
cross-linking. In one enbodiment, the anti-SA dAb conprises or 5consists of
the anmino aci d (Yedbevgabifdoarnyn @ﬁwy@fecsﬁ@ b@imer@ﬂthewamalﬁednmain98 to 203

(or an am no aci d Sequenc t.hat 9 % denti cal
Lo the am no aci dSBGHENE B Ry MubloesFREhiRe Netorob prioe A INTSS ¢ o
203) . I n2one enbosh-featonstahe(Ka tioml Sk Rbmbibadi) DG r(ﬁlt(e(oy td sooam\m;mai‘m 206

di scl osed in W2008149148 (the am no acid sequence of which and the,

nucl eoti de sec , optionally from (or from about) 1 x 10° to (or to about) 5x 10° M 'sec

as determined by surface plasmon resonance;

(g) The variable domain comprises a binding site that specifically binds rat SA with
a dissociation constant (KD) from (or from about) | 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;



10sequence of which, as disclosed in that PCT application, are expressly

i ncorporated herein by reference as though explicitly witten herein and
for use wohotiespsesent i nvention, and it is contenpl aretd/mPh@bv/oeny2 part of
such di scl osure can be incorporated into one or nore clains herein). In one
enbodi nment, the nultispecific ligand conprises or consists of the am no
aci d sequence of DOMLh-131-206 and the ampyno acid 15 sequence of any one of
SEQ I D NOs: 97 to 103 and 198 to 203 (or an am no acid sequence that is at

| east 95, 96, 97, 98 or 99%identical to the am no acid sequence of any one

of SEQ I D NGs: (BY ThO®vakdBlealdehalP&niRiséD8dinding site thaflspRBiBicANRAISTRMSA wifhe
anti-TNFR1 bi nding noiety or dAb is any sucﬁ noi ety .or d di scl osed i n

co- pendi ng appl i cét 9idviateisENtE1 (K Fomu@T fromebant & xodirte (&fto abaueH)- bpses

i ncor porated herei g, Ay.if l, W Ex §F I PR Mbout) 88 4208 5 TNFRL bi ndi ng
moi ety conprises a %n?ﬁgéggggqggaug%ce %hg?ﬁﬂg atng%?t %gAdeentical to
the am no acid sedgenuecddfy DOMidplasidoni®GnalXoMLh- 574- 72, DOMLh- 574- 109,
DOMLh- 574- 138, DOMLh-574-162 or DOMLh-574-180 or the am no acid sequence
of any anti TNFR] di.scl psed herein. 1n.one.e di_nent,. :h ispecific
'l gand cohpr 1 sad S8 u B ERERCSIF e bRE e AP RLaTRba AR B NTETA. 166
and the am no aci sh segiteamstaof (Kanyroan@r &bmSHQut) D xNOS 1o @F td gboti)3 xanai M98 t o
203 (or an am no acigd sequence that is at |east, 95, 96, 97, 98,0r 99%

i dentical to the aff noopélep%l@sfé%}ﬁzwéﬂ%flbw ) tgfordgepauy A0 §isq 103
and 198 to 203). agdelefmined by sulficcPiRnRRedhimet . the ligand of the _
invention is a fusion protein conprising a vari able domain of the invention
fused directly or indirectly to one or nore pol ypeptides. For exanple, the
fusi on prot ei n @ahhpEargbledlomsin ¢psnmsises HBInding sitpBatsresi g bovsdsMmesg 2A( t he

di scl 0suig of i Gl iLASAIAYALEH (105 S Y S SLGHYED (PG IBA) FhcRE 2
vari abl e gonain og»tﬁ§h%ﬂ§eﬁ?3%%&ané a5p6?§(%pf1d§&ﬁpugkég geP@%LEM?ﬁ t hat
PCT application. nM as dasromedbheuréica plasmputgsonamters t o any conpound (e. g.
smal | organi c nol ecule, nucleic acid, polypeptide) that can be adm ni stered
to an individu C . j.clal, 1h i.C [ I.g Aef fect
t hr ough bindingk}Eﬁaﬁ%%g%(§Pﬁggﬁﬁgﬁkﬁgg@agﬁﬁg@?@ﬁy%?&gagpgkggﬂggke?érget

mol ecul e i n the iwithuhdffahte cTheart fK getonalr doul hougn &) o (endagenpogst ar get
nol ecul e encoded b Jthg indiv'dual%s enone ée.g.'an enzyme, receptor,
growth factor, cytSkiPhECEHUBLRY BYrhraiRef FPUrlte ed@home) or an exogenous
target nol ecul e encoded by the genone of a pathogen (e. g. an enzyne
encoded by the 9empeRarlblcalowiaitiéomRRed £hinting sfteih@tispecifiesTBl A® Msusesher

pat hogen). Suitable drugs for 15 use in fusjion proteins and conjugates
conprising an ant PVitkan gigate somstant di=) tiFrm (e potare ! §fite (arde abputhl x
V02005/ 118642 and) R20Q6/ 059406 B (S Gl Ek 98UI5: Rlanil) ¢ a8

i ncor por at ed here}nlbylrefgﬁencé§ anég?%éﬁudg%z t he éﬁffrélpﬁgt'of specific
drugs as though tN sed isstdetiwanincérpsretst plagsmpn tesondnes.ein, and it is

contenpl ated that such incorporation provides disclosure of specific drugs
for inclusion if_clai rein).. For, 20exanpl e, the drug can be

gl ucagon-1i ke Sg%gpg%ﬂﬁh{ﬁgéb%fbg?ggm%ariant, interferon al pha 2b or a
variant or exendin-4 or a variant. I n one enbodi nent, the invention
provi des2@ dr ud: edp agarénga® (@pdnd(dll adhutcdordmigas g and (QNEAGIL1c8@dihgand
v02006/059106,tm2%rein the conjugate conprises a variable domain of the
invention. In JREIGRAHNYL the drug is covalently linked to the

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



25vari abl e domain (eg, the variable domain and the drug are expressed as
part of a single polypeptide). Alternatively, in an exanple, the drug is
non- covalwot2by/deended or associated with the vari abl e decairr2010ioeo1dz ug can
be coval ently or noncoval ently bonded to the variable domain directly or
indirectly (e.g., through a suitable |inker and/or noncoval ent binding of
conpl ementary binding partners (e.g., bigiin and - 18 - avidin)). Wen
conpl ementary binding partners are enpl oyed, one of the binding partners
can be covalently bonded to the drug directly or through a suitable |inker
noi ety, and thQNCQ@m*@yambﬂﬁmgﬁq@ﬁun@opartner can be coval ently bonded to
the variable domain directly or through a suitable |inker noiety. \Wen the
drug is a 5polypeptide or peptide, the drug conposition can be a fusion
protein, wherei¥ @“ﬁé*%ﬁ@ﬁgﬁdkmﬁﬂﬂp%btlde drug and the pol ypeptide

bi nding noiety are discrete parts (noieties) of a continuous polypeptide
chain. As descryipaghdies icBrdidd® 1PRLyPEPt i de bi nding noi eties and

pol ypeptide drug noieties can be directly bonded to each other through a
pepti de bond, or linked through a suitable am no acid, or peptlde or

10pol ypept i de | i nkbg invention akﬁomr@a%? ARk CUBRHSHI S VB RBleloRIeo Ay i abl e
dormai n (eg, FROQITEL Jspli o BELDANMERL QR BcfRhC FOARINBNE (R NhEolAll AD! ©

dormain (nmul timer usi on protein, conjugate, and dual specific ligand as
defi ned heredmﬂsmhnﬁmhgpédﬁkﬂ&@pﬁwBBl%ﬂsexmmdewuhmalhmmﬁnhgmah)fbmeer
conpri se oneaor Ve Fslsganlts . ﬁ%nﬁ 9 ﬁrlne&?gn Ihnlted to
a 15l abel gﬁ& 8&9%?8%5? S|Hg}8(b aF eSO a8 d%ﬁ' %ntlbody
and anti body di)ﬂhalgrm aﬁy precdtiigk8peddtedbalitignt oDt ifvenion endi bltnbmgencﬁml ties
can be located at either the COOH t ﬁ@or at the Ntermnus or at both

the N term nifétshsaif FN&WP&?M@%L@“B@@? n Bhgdig b eichiFan B 28Y ngl e
var i abl e glonpjaine(fbitehat lslseaﬁuagy Bl b urSdt, ROH AN BP4HkbBI S RS

vari abl e domain).” One"or nore of these entitles can be |ocated 20 ay ei t her
t he COOH t er fiiagment, @valﬁa@ dAb er arbindimg nepictiggomptisieg Anorerminaneglewiint he COOH

Lerm nus oF Bl LR h ARG IO 10 SINCRRREOSRIN dochEOS, Serum
al bum n of the Ti contains one sin n- (nonomner)
or nore thaneﬂnmﬂﬁiM@bQSyﬁhmaﬁhﬂodﬁﬁﬁhﬁ&HﬁMﬂ%ﬂhmﬁﬁﬂnhﬂﬁﬂ@mepﬂbhﬁmnsof

conj ugate, and dual cific |ligand fined.here tin
exanpl es of PQ@EHWH?%ﬁ Sﬁﬁ£%%§¥?piﬁédféPo 6Fmﬁﬂ%%mg§6WﬁFﬁé§@pgérm ni
include a5 HAAfbRIy®E AiA¥&™ adneclilg RBEL bh&S8bronhGihudi ng one or nore tags,

| abel s and drugs, can be bound to the |igand which contains one single

vari abl e domal n ( Fornsrespdisreniysrlmketia proyideddeigic theantimzet hiediag moiety
(mul tiner, Hﬁd@_@ g %tAe\;a?l’abI% lnle{gla{h% lin! ﬂ‘dc ?1|sm Caintuhg %] @cgﬁ%n fined
iC t i

her ein), serum al umh elt ire y or nkers as
descri bed abopmnmnyASQSGPS Ahfﬁmnasbﬂﬁﬂsméd&hﬁbuhméﬁOQOMﬂﬁﬁ&Nﬁdes a fusion

product, eg, ,a fusio rotei n.or fusi or co with an
Ree (new cheAnesboraftnBh T G b S doBuBE Bub ikagsuity HECLE.or

conj ugat egl (fiRE 12w M l40@m§ﬂ¥*WﬁEha@Mﬁmﬂ@ﬁﬁlﬂl@ﬁu&ﬁ&ﬁﬁﬂﬁ&&s%ﬂﬂ%@mmﬂ
optional Iy wherein the variable domain conprises or consists of the % am no

aci d sequenc&CemOBH hﬁﬁ@n by refEenqesNewigh gxp el a5 temirraiognd &ragawiththean
am no acid Sg%&ﬂ%ehﬂ"&} ahélt%cohﬁﬁ%%é&% ﬁ%gp%;é?f%h%%?o%ﬁ) gggé' cal to the

am no aci d sequence of any one 0 to 203).
The i nvent i omcprpovitadeistoeoncenpese tlhiors leompr | si ng a vari abl e domain, fusion

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



protein, conjugate or ligand of any aspect of the invention and a

phar maceutically 10acceptable diluent, carrier, exipient or vehicle.

Al so encowpassigdeierein i s an i solated nucleic acid encedrmpanypeaf2t he
vari abl e domain, fusion proteins, conjugates or |igands described herein,
e.g., a ligand which contains one single variable domain (eg, nononer) of
the invention or nore than one single vafsable domain (e.g., multinmer,
fusion protein, conjugate, and dual specific 15ligand as defined herein)
whi ch specifically binds to serum al bumin, or which specifically binds both
human serum ghibapidteididc @bkih@as oA rdeFoRLWEe SRObKIAL fdcbbtbisincl@de
functionally active fragnents thereof. Al so enconpassed herein is a vector
and/ or an expiceRigrsdar g8, CIEYRES codedtors fagnzymeser DNAhdHws proéans. or a

host cell that:. ] . mri.gi ng the
Doctor e . g Suitdel; BRGRABAL b R HIE L Lrc TR R KMo AIREEL D,
vector, a netAlpoes Ak, RIXNF esailiogopnol/ oEGPr 0L c¢aapton N A7 8 nidotexin,didtadnh-8,

domai ns, fusi.on, protei l.i.ga whi ntain n i.n vari abl e
ot nbnoliepgRi ERoR or OF:aru B PO E oA Ty ST Broa n S A" Ot Ry e
fusi on prot eFfuctaB@nd OSSO, GBNG:, @'—@SF,WQ@E@F,Q}F-? gandliasiFief, iioed, fegrai n)

whi ch specifically binds to serum al bum n, or fragnment(s) thereof encoded
by said vect dedg, B51hdLt2dilng, Ilnd.dbrfe li10stlandes’ Gdlataly 1n§ (Theahdstd.dlel | so

fragnent st nldbt afls b s Sed Sk opit Gribr Ty R BockBbings oh@HFge38. whi cn
contai NS onek§rhiigh §te\@b W rh&odD (16 R-2), RGP NBIpin O IFTRY:BpRA@Rin ORI S0 | e

vari abl e domain (e’ g., multimer, fusion %roteln, conj ugate, and dual
speci fi cl19i gaébitsy shbpianesd Meap@ithyolopy inhibEerydhqtoic glongey #tiactens psdeinm

al bumn, frog. -..ho I _ A ) C gﬂﬂ@ ed are
nmet hods of c%tbggtllv%)gé @ﬁ%‘%{afﬁ}@) (ggésdcar'?'gé\gé}agr(mA%%&sg’%gﬁgﬁ um rgi",

i ncl udi ng seMIDC & baad, MBOA6Db.aNaVITG.UVEEN | g Sviliral @) MirBa(&IP-3pdiBYd, one or
nore targets other than serum al bum n, where the targets_include

bi ol ogi cal | y™elideroggiter ihehitor Eagieril MBI D s Newgiay NeTveaiowsibi nes as
5l'i sted abov i h r t { bHA i as wel |
s adm i ot e N O S PR B PR B P e
descri bed5 heRANTES SBF 1 nSiDF 1 fls&lF, ROSE, aainrell faator ¢8CF), TAR, Te:Fandl GF- ex

Vi vo. PreferabléE adm nistering |igands described herein which coggrises a

si ngl e vari abl EGEdwal §F (A3 Hmegresenis oo (HoR. ThfundgioBul NRyeqpireet ed to
Serun‘albu”‘ﬁbﬁqg&ﬁ&n@Pﬁ%ﬁﬂﬂa@Pé?VE@T?bﬁ%ﬁﬁgé <nléggﬁﬂﬂe&$ﬁn?rvﬁ?ﬁ£ domai ns

directed to one or noré targéts other’than serum umn, Wil increase the
hal f 1ife, inekpdi hgsEhe, GROEVIGSAN GRD-Bt GROFNAC Qg1 £300i HER 10HERhE HER

anti-target lLig ndde leic acid | ecul es encodi n e domai ns, fusion
proteins or éiaﬂfg HER bl A Sk TPRRISC 6L T o > SORRRYLYH!
i ncl udi ngp f upRHdiRBRL 3f(RBITBBLShE RLEHN € vaLE q@@tﬁ?mll ggtgemfgaﬁhﬁ; M¥get or s
encoding the nucl €ic acid nol ecul es, including but 15preferably not Iimted
to expressi oh2\eeA dlylar d B orituengsl Hepaditih & MMP-13singarealizmgtreqsptorsthat

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.



froma cell line or organi smcontaining one or nore of these expression
vectors. Al so contenpl ated are nethods of producing any domai n, fusion
prot ei n ovol2ogamegisi ncl udi ng, but preferably not |im te@#cr®Eramy/oaiiiz he

af orenenti oned nucl eic acids, vectors and host cells. 20An aspect of the

i nvention provides a nucleic acid conprising a nucl eotide sequence encodi ng
a variable domain according to the invenfgon or a nultispecific |ligand of
the invention or fusion protein of the invention. An aspect of the

i nvention provides a nucleic acid conprising the nucleotide sequence

sel ected from anyisiR cafbodatent, thd\eBitisdeciit 128n@06ndes 49 4nti-OA EbWehBRt i de
25sequence that is at |least 70, 75, 80, 85, 90, 95, 96, 97, 98 or 99%

i denti cal todempig ofdedeyeagion arians-THER hopdmg egicty e, pmoehT NGR 1 sdvi des a
vect or conpr st he . m: i i -t i Lon; agRG

i nventi on prg®P eébéﬁemggkgkggﬁﬁggfg%%Fﬁﬁggg%ﬁpééﬁ%“?ﬁQ%Vectg?T&£@%?£

Ref er ence i scivdeof wcd@CHG4s-0@61b58 If are aetodithentghe hnthB ArdAbueotpoisessy st ens,

conbi ni ng_.si ngl e varj abl e domai ns, character] i f al ..s iEiC

[ gands. St r o gh il SSaeRpre A RAbEE! B Gy of 5 ekt
constructi ng20Righ af R8I dctd dely@aide that 1496 Ra&fo5a98, 107 STy 41Moed fauikidal @Als and
mul tispecific |igands and hal f-1ife-enhanced |igands, and 5 conpositions

and fornulatP@H@f@ﬁ“@SW%W?gfﬂg“ﬁﬁpfsg@ﬂEH¥QF5UﬁPﬁ0§¢$%¥mﬁﬁég@-disc!osures
are incorporated ﬂﬁ&%kﬁh ?ﬁ%g%QEéﬂﬁpTNPRPB?%g%ﬁﬁgH&?@B@@AﬁpﬂHQQ% with the

present invention, inclu or donains, , fusion proteins,
conj ugat es, duclosidon A0S 1 Rl dihs anhsasd sqderso wpwbichiand sheofuckehiedgr esent

i i 10 SEQUE S,OF | - SE UM.N VH SI NGLE VARI ABLE I NS
RS (Tt = e AR bAoA T SRR Doty R e

det er m ned byerSRRy. refbbenbbiad ot dhda pseigyenies held\hd-fadhde SER thEpMant 1
GAGGTGCAGCTGT TGGAGT CT GEEEGA T ACAGCCT CCCTGCGICTCTCCTGIGCAG 20
CCTCOGGAT TCAB PHHREGRRS G S PRtF HEAEP ECHCRICCEVAE € SR E EIRE

GGT CTCAGCTAT v Al J Feth L it EA AT ABEA AT @E%W@
TCOOGCGACAAT TCCAAGAACACGCT GTATCTGCAAAT GAACAGCC T GOGT GGA AT
ATTACT GT GCGAANGBTAG PT HeOBHEATIT FeAaRACT BEBGTCASGANSRCIGETTOAGCETCTCGAG C 25
DOMZh- 98

GAGGT COALT Ot RS AT SO R AN AR PRl bracac
CCTCCGGAT T CACEG U ST AAST ot AdaIBA D 0T SIS ABEOT (BE AT ARII XS H (RGBT G
CETCTCATORAT [ ne o SEQ T ROV Y0 T0d ad 15330 ) T 06T SAACCELCAETTCACCATC
In one embodiment, the anti-TNFR1 binding moiety or dAb is any such moiety
or dAb disclosed in co-pending application USSN 61/153,746, the disclosure of which
20  is incorporated herein by reference. In one embodiment, the anti-TNFR1 binding
moiety comprises an amino acid sequence that is at least 95% identical to the amino
acid sequence of DOM1h-574-156, DOM1h-574-72, DOM1h-574-109, DOM1h-574-
138, DOM1h-574-162 or DOM1h-574-180 or the amino acid sequence of any anti-
TNFR1 dAb disclosed herein. In one embodiment, the multispecific ligand comprises
25  or consists of the amino acid sequence of DOM1h-574-156 and the amino acid
sequence of any one of SEQ ID NOs: 97 to 103 and 198 to 203 (or an amino acid
sequence that is at least 95, 96, 97, 98 or 99% identical to the amino acid sequence of

any one of SEQ ID NOs: 97 to 103 and 198 to 203).



30 TCCCGCGACAATTCCAAGAACACGCCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTAT
ATTACTGTGCGAAAGGTI TTTCGTATTTTTGACTACT GGGGT CAGGGAACCCTGGTCACCGTCTCGAGC
DOMZT - 29 wBQui11modids 3 PCT/EP2010/060112
GAGGTGCAGCTGT TGGAGT CTGGEGEGEGAGECT TGGTACAGCCTGEEEEGTCCCTGCGTCTCTCCTGTGCAG 35
CCTCCGGATTCACCTTTAAGGATTATGATATGACT TGGGT CCGCCAGGCTCCAGGGAAGGGTI CTAGAGT G
GGTCTCAATGATTTCTTCGT CGGGTCTTTGGACATACTACICAGACT CCGT GAAGGGECCGGT TCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCAEGTAT
ATTACTGTGCGAAAGGT TTTAGGCTGT TTCCTCGGACTTTTGACTACT GGGGT CAGGGAACCCTGGT CAC
CGTCTCGAGCG 40 DOM/$me2mbollidnb tNGigahd of the invention is a fusion protein ¢ risin
GAGG'I'GCAGC'I'G'I'TGC;‘AG'I'C'I'mCISCTT ACAGCCTGGGGGGTCCCTGCGTCTCTC@I’
CCTCCGGAT T CATE TP eTdonEraridia@raraoTiardairaberan WA@!;GTCTAGAGTG -

TooaooACnT R EACE A A PR Aty S B S RS

ATTACTGT CRTBECATCAGACTOGIGET @@B@@TA@I’H’ TE‘I@/&@FW CAGGG

AACCCTGGT, CCGTCTCGAGC 5E @é:gr v 36§ }?E&
GAGGT GCAS

CCTCCGGATTCAQ@TBﬁﬁ&E@&TTATACGATCIIETCII;TCCGCCACIBCTCCAC{EAACISGTGAGAGTG
GGTCTCATTGATTCATCCGAGTGGTACCI;TGACATACTACGCAGACTCCGTGAACIII:CGGTTCACCATC 10
TCCCGCGACAAT TCCAAGAK NS QY LE B G SINE CEEC SIS N C L
ATTACTGTGCGAQM, WWJ T%%%E%%&%T%MCTC@GC
DOM7r- 38 SEQ [ D NO
mwww@a@@@m@m@m@@m@m@@@m@m@%we

SSTCT A AT A A A MO LA VKL Bt

TCCCGCGACAAT ¢ £d08AK308 CAGEBLTC AT eHO A T GRALA Mﬁﬁ("ﬁ@ﬁ@ﬁi@@é\ ECAGA
ATTACTGTGCGAAAGGGTTTCGT?GGTTTGA ACTC%II%T GGT CCGTCTCGAGC 20
DOMPr 31 SEQ FasCINiey g170wth actor, cytokine encoded by the individual's genome) or an exogenous

) e
CCTCCGGATTCA TTAGGCATTATCGT TGEGT %U %AGT G

GGT CT CATGGATE?

GAGCG DOV h- ﬁﬁ/eﬁ‘ﬁ@ drOdiEDosed iBW02005/1 18642 and W02006/059106 (the entlre disclosures

CCTCCGGATTCA Amermf TS : AR

GGTCTCAACTATY @gANl CHEIF@@EE% EAQ&Q@% @EQ@@T ﬁ% THEAQGAT C
TCCCGCGACAATT CGCTGTATCT GAACAGCCT GCGT GCCGAGGACACCGCGGTAT
ATTACTGT PINESERETTRESOTEAGCUGEF TIGACTACT GBS ASBIIAEOCT 35

oot o e R R R pentite L 1P\ it PRI

CCTCCGGAT TCACEHT d palr(aCGToX ERRA T hm BEGT CCGCCAGGCT CCAGGGAAGGGTCTAGAGTG 40

GGTCTCAACTATTCATCACGA TTTCT CATACT ACGCA! %CT ‘CCGT GAAW
TCCCGCGACAATTCCAA

ATTAU@W@@@%WWJ@TM@JM@W A ACCETERRGAC
CGICTCGAGC

variable domain of the invention. In one example, the drug is covalently linked to the
25  variable domain (eg, the variable domain and the drug are expressed as part of a single
polypeptide). Alternatively, in an example, the drug is non-covalently bonded or
associated with the variable domain. The drug can be covalently or noncovalently
bonded to the variable domain directly or indirectly (e.g., through a suitable linker

and/or noncovalent binding of complementary binding partners (e.g., biotin and



45DOMFh-34 SEQ I D NO 10

GAGGTGCACGCTGTI TGGAGT CT GEEGEGAGGECT TGGTACAGCCT GEEEGEGT CCCTACGT CTCTCCTGT GCAG
CCTCCCGAMWCACGINGYBST GATAAGGCAAT GGGEGT GGGT CCECCAGECT CCAGCEARAEBANUIAGAST G
GGTCTCAACGATTAGT GCTCCTGGTAACCGTACATACTACGCAGACT CCGT GAAGGECCGGT TCACCATC
TCCCGCGACAATTCCAAGAACACGCT GTAT CTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTAT 50
ATTACTGIGCGAAAGGT TTTCGGAATTTTGACT ACT GBGGT £AGCGAACCCT GGT CACCGT CTCGAGC
DOVrh-83 SEQ ID NO 11
GAGGTGCAGCTGFTGGAGFUGXX%AMTGGTA%&ICFGXXX%T@CF@GFUUCCFGFGCAG

CGCCGGATTCA@@MW RGO A CHARITLT -
23 - GGTCTCAGCTA TGAGGTGX%’%CAGCAT%ACTACGCA CCGTGAA TCACCATC
TCCCGCGACAATPatRIERAGLA e bokmGeTAT

Ry T OO O] e g@%@ﬁ%ﬁ%{ H%GJ &%@m&ﬁ%{h@@m@

GAGGT GCACCT GYarGBAGIGTBCHBEAGEECTIF SEhACGAGUTT BB CCCNWRCETICTETCERGT GCAG

GTCTCATCUAT TR AR TEEH AT A TAEAAET QT AAGHSECH T BACCATC. 10

TCCCGCGACAAT FGAFBAL ARSI S TATCHAGAAATIGAAEASH T e T GO GAGTAGASPRGEGTAT
ATTACTGT GCGAAAATGGCT CATCCTCAGT CGGGRGT GECT TTTGACT ACT GGEGT CAGGGAACCCTGGT
mmqm&nmhoggcg@@l@@ nQbypentideqahain. As described herein, the polypeptide

GAGGT GCAGCTGR %W %%&T %@Qﬁﬁ%ﬁﬁm@
CCTCOGGATTCACCT T ATCAGT ATGICTT GEGAAAGGT CTAGAGTG
GGTCTCATUATWmh@ﬁ@AM@@IMMWgh@@@A@@@@@Tmm@MﬁCACCATC
@TTQOAA%@ GTATCTGCAAAT GAACAGCCT GOGT GCOGAGGACACCGOGGTAT
ATTACTGT CAGTCGGGGGT GECT TTTGACTACT GGGGT CAGGGAACCCTGGT 20

CACCGTCTCGAGC DOVRNigBfd ShfhlcBhihiaks oddsingle variable domain (eg, monomer) of the

GAGGTGCAGCTGTTGGAGTCT GECT.T GG ACAGOET COO00G -CCCTGCGTCTCTCCTGTACAG
CCTCOGGAT TCAB PHHECEEEA ATRESTHI st AeNASHT CPREERSG 25
GGTCTCAAGTATTT, qg;g,lT TRAGGATC
TCCCGCGACGATTCS%%I GTATCTGCAAATG?&% g?rr@ GGATACCGOGGTAT

ATTAG@@@AM@@@@NMW@@WW@A@W@A@@QMM
CACCGTCT h- 87 .SEQ.I D NO . : . .

CACGT O b R RN R i a6le domun o dah an antibody andtibediac
CCT CCGGAT T CAGEIMABAT AATREEREATATEADTT GEaCCRaRACEETEEAGIRAAGERT C FARAGTS
GGTCTCAGGGAT %ATAATGGTCGT TACATACTm%gcc:GTGAA CACCATC
TCCCGCGACAAT CHANCHEINRAT ESERIES AL T 35
ATTACTGT GCG%Mé\Ng W}T TT@@&%@%@I&A@%%@Q@I@%@Q@ ﬁJICGAG C
DOMPh- 88 SEQ | D

GAGGTGCAGCT GG

O A T el SN
TCCC&GACAATT@&AA@AA@A@@@E@EAMMWM I HCEABCAICAGEGETEM AT

é}%g%@g%%—i Wiilcl%&%c(ﬁ’\lgglngie VaI'laE;ie aOLEII;I%nCO-II’-I'(A)\HCI-gI') Oor more tiian onc smgie

variable domains (multimer, fusion protein, conjugate, and dual specific ligand as

defined herein). Non-limiting examples of tags which can be positioned at one or both
25  of'these termini include a HA, his or a myc tag. The entities, including one or more
tags, labels and drugs, can be bound to the ligand which contains one single variable
domain (monomer) or more than one single variable domain (multimer, fusion protein,
conjugate, and dual specific ligand as defined herein), which binds serum albumin,

either directly or through linkers as described above.



DOWh-89 SEQ ID NO. 17
GAGGT GCAGCT GT TGGAGT CT GEGGGAGGCT TGGTACAGCCT GEGGGGT CCCT GOGT CTCTCCTGTGCAG
CCTCCGGATWGAGGTINEEAT CAT GOGCCT AT GAAGT GGGCCCGCCAGRCT CCAGCEAMBBBIIUTAGALT G
GGTCTCATATATTGGGT CGGOGGGT AATATGACATACT ACGCAGACT COGT GAAGGGCCGGT TCACCATC
TCCCGCGACAAT TCCAAGAACACGCT GTATCTGCAAAT GAACAGCCT GOGT GCCGAGGACACCGCGGTAT
ATTACT GT GCGAAAGAT GAGGGGCCGT TTGACT ACT GGGGTEAGGGAACCCT GGTCACCGT CTCGAGC
DOWPh-90 SEQ ID NO 18 - 24 -
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTACAG

CCTCCGGATTCACCTTTGAT Tgmg@@@g@g@@[ CHAGAGTG
GGTCTCAAGTATTTCTACGA GGGACTA ACTACGCAGA TCACCATC
TCCCGCGACAAT Tiseaaainenatdy areonEaAntTann ek CEACACRTOLSTAT
ATTACTGT T, GGT
ARSI, %Wd &&T&N@ﬁ%@%ﬁfw

GA@@A@T@EMMWW%@AMMMWWWWG
CCTCCGGATTCACCTITT T G CC ¢
OO T ARG A TR PR T RER T A ARG SRR
TCCCGCGACAAT 1 658AAabACARKLGH S5TAE TS 30AAPYT CRABCASX Celckital W%QWT

ATTACT GT GCGAAACCT OGGCAT CCT CAGGREGEGGGT TACT TTTGACTACT GGGGT CAGGGAACCCT GGT
CACCGTCTCGAGR! a1y (B@MfﬁE@lesIE@S 10 trid)3 pigd 198 to 203).

GAGGT GCAGCTGT TGGAR], WE%&WM%%@E@G
CCTCCGGATTCACCTTTAGTACT GATGGCT CCAGEGAAGSGT CTAGAGT G
GGTGMTUATwmﬁmwmgm&wmﬁM@mwmamwTc

@TT%‘%@ GTATCTGCAAAT CAGCCT GCGT GCCGAGGACACCGCGGTAT
ATTACT GT TTTGACTACT GEEGT CAGGGAACCCTGGT
CACCGTCTCGAGC mtko%ccﬁﬁ@séda H¥din Rhn2&®wlated nucleic acid encoding any of the variable

GAGGTCI:ACIJTGTTGGAGTCTCIISCIEACIIJTTCI;TACACI:CT CCCTGCGT GTGCAG
CCTCOGGAT TCAGL I CE AT PEStS s T AN Be oS TR B Eet A EAGTG
GGTCTCACGTAT LG, DOLERTRGAT Aﬂ%@%@% R MTGT A fHAGRATC

TCCCGCGACAATTCCAAGAACA GTATCTGCAAATGAA GCGT GCCGAGGATACCCIZGGT AT
ATTACT GT GCCCGNAZCCACIOCTINORGAT EAK@FMWW@A@W\ HOGTH A

CTCTCEAE DY 4,36 UBNR 28 s it syt e

CCTCOGGAT TCAGSTIFEEBEHATCREA GTATCICE GEEhIORRCAGSET GRAGEBAAGESTHGTAGAGTG
GGTCTCAGATATTGATCAGGT GGGT CATGCTACATACT ACGCAGACTCOGT GAA TCACCATC
TCCCGCGACAATMM %&R}&?@M
ATTACT GT GCGAAMRT A¥Tah (ep 3G 6M W ST @QMMM%%%@@T%CQGT
CTCGAGC 40DOMZh- 95 SEQ | D NO

mwmm@m@mmmm@@mwm@@mme
(S

GTCTCACHAT AT A S AT AT AC aTC

TCCC@GACAACEWIGV&TMMWEM WWHAT

gggmﬁmalg gmg%lmbowreé a-ll;lci)cr;'l%-l;l;l-r e Varlaﬁgﬁmgg .,
GAGGT GCAGCT GRS ol iR Bt e RSt ARG Fe B HE R QR TIFSNATIRAG

specifically binds to serum albumin, or fragment(s) thercof encoded by said vectors,

25  including in some instances culturing the host cell so that the one or more variable
domains, fusion proteins or ligands or fragments thereof are expressed and optionally
recovering the ligand which contains one single variable domain (monomer) or more
than one single variable domain (e.g., multimer, fusion protein, conjugate, and dual

specific ligand as defined herein) which specifically binds to serum albumin, from the
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50 CCTCCGGATTCACCTTTGAGTGGTATAATATGTCGTGGGTCOGCCAGGCT CCAGGGAAGGATCTGGAGTG
GGTCTCATCGATTTCTCATGATGGT TGGAATACATACT ACGCAGACT COGT GAAGGGCCGGT TCACCATC
TCCCGCGAGHO BT GOMMEAACACGCT GTATCT GCAAAT GAACAGCCT GOGT GCCGRGTAPAGRGRGET AT
ATTACTGTGOGAAAGGGATGATTGGT TTTGACTACT GGGGT CAGGGAACCCTGGTCACCGTCTCGAGC - 25
- DOM7h-97 SEQ ID NO 25

GAGGT GCAGCT GT TGGAGT CT GGGGGAGECT TGGT ACAGOE GBGGGGT CCCTGOGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTGATATTTATACGAT GCAT TGGGT COGCCAGGCT CCAGGGAAGGGT CTAGAGTG
GGTCTCAACTATTGTTCOGCAGGGT ACT CCTACATACT ACGCAGACT COGT GAAGGGCCGGT TCACCATC 5

TCCC@@WTKM%%E%%MM%WM%W
ATTACTGTGCGAAATCTAAGCGTAGGT TTCTTAAGAGGT TTGACTACT GEGGT CA
CGTCTCGAGC DéfpHbabhogrmwith sgggm glgun iy, 1nc1ud1ng serum albumin and/or non-human

GAGGTGCAGCT WI GCAG
CCTCCGGATTCACCT TTCCTAGBTAT GATATG &%g %-GAGT G
GGTCT MTC@TTWTW@MWW@WWMM C

ATTACT GT A AR E G HR T RET G AR BT BAGOGT CTCGAA. 15¢

DOM7h- 100 SEQih{RisNding2hy of the variable domains, fusion proteins or hgands described herein
GAGGTGCAGCTGTTGGAGTCTCIII;GAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG

CCTCOGGAT TCAtrT iy idpaicdoateamalesest ToaradneaceT Erhesaix Admre it ACAGTG 20
GGTCTCAGCT ATTW %}; Q@,ﬁgﬁ) C
TCCCGCGACAATT GAACACGCII' g%ﬁ%@ GC@A %?C&FW C%GCGGF f
ATTACT GT GCCGAAACTTBRO®E Tﬂ@mmc
CCTGGTICA Cl GC 25 101
CAGGT G cﬁn@% &%%{&%ﬁc?%? &%%&%@f&@&%ﬁ@f&&%@%
gCT CAC&? %ﬂ'ﬁi&%@éﬁ_\e XCT Gr T%E?Z ACGCAGACT GAAGGGCCGGT TCACCATC
ﬁ?@?mm% O

TCCCGOGACAATH ARSI (BP CARESEOIIAT 30
ATTACT GT CCGAMMM D% @% CALEDEGEA (i fuhACA G S (HAGTRAACTCT
GGTCACCGTCTCGAGC h-102 SEQ I D NO 29
mwww@mmmmiwmmmmmwe 35
T GTG
OCTCT AN AT A P TP R - -- To
TCCCGCGACAAT TiomANGNAGA GGG %%MTMMQE&EW{%MAT

é-CI;II: 'ég_l_CT gwﬁmﬁ%@?ﬁ%%ﬂ lel-gr%rco-{égr ligand, 1nciu81ng,C

GAGGT GCAGCT G W A ABHHAAF AP HETT Gl GEEb G HEAG
CCTCCGGATTCACCT TT GT ATGCTATGCAGT GGGT CCGCCAGGCT CCAGGGAAGGGT CTAGAGT G
GGTCTCATCTATHAATATTACTGGT TCTACTACATACTACGCAGACT CCGT GAAGGGCCGGT TCACCATC 45

ATTACTGTCBGAMGGT LA S RO T A AR A T

DOMZh- 106 SE@du&d‘d@nc@lng a variable domain according to the invention or a multispecific
GAGGTGCAGC'I'GTIT%g!I TGGTACA GGGCEEGTCCCTACGTCTCTCCTGIGCAG 50
CCTCCGGATTCAS CCAGGGAAGGGTCTAGAGT G
GGTCTCAACGATTTCGgh |d f'EWA% AR TERAGEATC
TCCCGCGACAATTCCAAGAACACGCTGTATCT TGAACAGCCTGCGT TACCGCGGTAT
ATTACT GT GCGAMNAGTE FAec frenamy PreatiaQ TedHst CAGSEanbEEr 3T eAToETTdEaG 0 -

26 - 25  sequence that is at least 70, 75, 80, 85, 90, 95, 96, 97, 98 or 99% identical to said

selected sequence.
An aspect of the invention provides a vector comprising the nucleic acid of the
invention. An aspect of the invention provides an isolated host cell comprising the

vector.



DOMZh- 109 SEQ | D NO. 33

GAGGT GCAGCTGT TGGAGT CT GGGGGAGECT TGGT ACAGCCT GGGGGGT CCCTGOGT CTCTCCTGTGCAG
CCTCCGGATWGAGGRNEGST COGTAT TCGAT GGGGT GGGT COGCCAGGCT CCAGGEAMEBBBNIGTAGAGTG
GGTCTCATTTATTCATTCTGATGGT CGTCATACATACT ACGCAGACT COGT GAAGGGCCGGT TCACCATC
TCCCGOGACAAT TCCAAGAACACGCT GTATCT GCAAAT GAACAGCCT GCGT GOCCGAGGACACCGCGGTAT
ATTACTGT GCGAAAAAGACGCCT TATAGGT TTGACTACT GEEGT CAGGGAACCCT GGTCACCGT CTCGAG
DOWh-111 SEQ ID NO 34

GAGGT GCAGCTGT TGGAGT CT GGGGGAGGCT TGGT ACAGCCT GGGGGGT CCCTGOGT CTCTCCTGTGCAG

CCTCCGGATTCACCT T TREfekancd A TeIdEAT HALBDIE0E oA H TEETA GINGAGTG
GGTCTCATCTATTAATATTACTGGTTCTACTACATACTACGCAGACTCCGTGAA : TCACCATC
TCCCGCGACAAT TR Toranachrasiseaton PGt soxe g

T fcgéw %mgﬁgga TJW@%&W&@Q%M@%@@
GAGGT GCAGLT AT BT GO0 E0A BRI OBTAG ] ESREIBCTEITCOSECT TGl BTG

CCTCCGEGATTCACCTTTA T \T CTAGAGTG
OO T A AT T P P L R A AR (P G AR
TCCCGCGACAAT TsEI0AFAALAGH oot AT K ABA TR A TS e TS A CACRIXHSTAT

ATTACTGTGCGAAAGCTTATTATGGT GGGT T TGACT ACT GGGEGT CAGGGAACCCT GGT.CACCGT CTCGAG
DOVIT - 34 SEQp]‘CEﬁI‘N@VGBT@On including for domalns ligands, fusion proteins, conjugates, nucleic

AT CCAGC T G AR L GG PR L T ACAR T ARGRTORGT COGTCTCTCCTOTCCAG
CCTCCGGATTCACCT TTGATGCT TATGCTAT GECTCCAGGGAAGGGTCTAGAGT G

GGTCTCAAAGATTGATTCTCCTGGTTGGAGGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCCGCGACAATTCCAAGAACACGCT GTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGT AT
ATTACTGT T CGGECTCGCGATGCGTI TCTCGECATTTTGACT ACT GGGGT CAGGGAACCCTGGTCAC
CGTCTCGAGC DSNQUENCEEOI RNYI-SERUSBALBUMIN VH SINGLE VARIABLE

GAGGTGCAGCTGT TGGAGT CTGGGGGAGGCT TGGTACAGCCT GGGGGEGT CCCTGCGTCTCTCCTGTGCAG

CCTCCGGATTCASSE T TATGGGATGAAT TGEGT CCCCCAGECT CCAGGGAAGGGT CTAGAGT G
GGTCTCACGGAT TAGTAGGAAT GGTACTGT TACATACTACGCAGACT CCGT GAAGGECCGGT TCACCATC

TCCCCCGACAAT RHCARGGOGET T BTA LA, %@%%WQWT

ATTACTGT T TAGGT GGAATACT GCTCAGGT TTGACTACT GGEGEGT CA CTCT
GGTCACCGTCTCRAGE DAL 32,SEQ | D N0 38
GAGGTGCAGCTGITGGAGTCT GGCTTGGTACAGCCTGEEEEGT CCCTGCGTCTCTCCTGT GCAA

CCTCCGGAT TCAGET/RT COGT €T AT AQGAT GBGT TGGGT CCBCCAGGCT CCAGGGAAGGGTCTAGAGT G
GGT CTCACGT AT FARCTOGTACT GEGAAT TATACATACT ADBCAGACT CEGT CAABEBICEEITCATCAT C
TCCOGCGAEAAT TCAAGIACACTC TETATCTFCCARAT CANCACTC TG CUCBACBATACCCEBGTAT
ATTACT GT GOGARACCT AT CT ATAATAGEEEETET 11 CETA

CACCGTCTCGA %W (gg é\ TGAACAGCCTGC?EGﬁTEGgCi GEAE GE G§A§C?A% cE c:%
GAGGT GCAGCT %@A A %&FW&F&%&?&%&G

CCTCCGGATF CACCTTTTCGCAGTATCAGAT GT CGT GGGT CCECCAGGECT CCAGEGAAGGEGT CTAGAGT G
GGI CTCAT CGAT hdhCGCET ACESGPATA:CAGACATACT. ACGCAGACT CCGT GAAGGGCCGGT TCACCATC

5
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ACC-I-TTA&;TC-I_GT %Egﬁ (]&? ACGCAGACTCCGTG@AGGGCCGGT TCACCATC C
(:Agﬁ gg— 2§E§§@Z§G§§§A§%§QGE£§ Ai% GAACAGCCTGCGTGCCGAGGACACCGCGGTAT
ATTACTGTGCGAAAGGTTTTCGTATTTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC

DOM7r-29 SEQ ID NO: 3
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
35 CCTCCGGATTCACCTTTAAGGATTATGATATGACTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
GGTCTCAATGATTTCTTCGTCGGGTCTTTGGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
ATTACTGTGCGAAAGGTTTTAGGCTGTTTCCTCGGACTTTTGACTACTGGGGTCAGGGAACCCTGGTCAC
CGTCTCGAGCG
40
DOM7r-35 SEQ ID NO: 4
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTTCGCTGTATAGGATGGTGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG



GAGGT GCAGCT GTTGGAGT CTGGGGGAGGCT TGGTACAGCCT GEGGEGT COCT GOGTCTCTCCTGTGCAG
CCTCCGGATTCACCT TTATGGAGT AT GAGAT GGAGT GEGT COGCCAGRCT CCAGGGAAGGGT CTAGAGTG
GGTCTCAGOVABFAGIAAT T CTGGTTCTGGGACAT ACT ACGCAGACT COGT GAAGBGLEBSHGHACATC
TCOCGOGACAACT CCAAGAACACGCT GTATCT GCAAAT GAACAGCCT GCGT GOCGAGGACACCGOGGTAT 10
ATTACTGT GCGATAAT GCAGCAT CCT CAGGCGACT GGGGGGAGGGT TGGGT TTGACTACT GGGGT CAGGGE
AACCCTGGTCACCGTCTCGAGC DOMIT - 42 SEQ | D Ny . 41

GAGGT GCAGCT GT TGGAGT CT GGGGGAGGCT TGGT ACAGCCT GEGGEGT COCT GOGTCTCTCCTGTGLAG 15
CCTCCGGATTCACCT TTCOGAGGT ATACT ATGAAGT GEGT COGCCAGGCT CCAGGGAAGGGT CTAGAGTG
GGTCTCATCGAT EGATAGGASEEGTCGIAAGACATACTACGCAGACT CCGT GAVAGEEEOCETTCACGATC
TCOCGOGACAAT TOCAAGAAEATEET GPAT CROCAAAT GAAGACCCT GIGTGOCCAGGATACOGORTAT
ATTACT GT GOGARKGAGT (IS FHEGT TCET TTGACT

DOMIT - 43 EQA%CESCKE?TC&QCGTCTCGAGC

CACTCCAGES RGCTTGISTACAGOCT GGGIST COCTGUGTCTCTCCTGTGLAG
CCTCOGGATTCA g TACGAT eI GRaTO0s
GGTCTCAACTATd- ﬁ@@I@%ﬁ%ﬁMMMWW@MEC 25
TCOCGOGACAAT T CTAAGARGACETT GFATCTGOANAT GRACAGTCT GCBT GOCBAGBACACOCEEETAT

C 20

DOVVI’ 44 SEQAT@CR@GC@%A.@@GAGTTCGAGGGCGTTTGACTCTG
GAGGT GCAGCT G GRS T & SR BT BETACAGCCT GGGGGGT CCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACGHTTGAGATT TATGRGAT GCAT TGGGT COGCCAGGCT CCAGGGAAGGGT CTAGAGTG

GGTCTCAACEAT & Abah &Lt A b AIIACAGEEE LT ARNGHEE I EGALLAE C
TCCCGCGACAAT TEXAAGAACACKTETT AT CHGECAAA T CAACAKICT HIGECLACEHACIFACACICTIEIGTAT

ATTACTGT ACTATGIARTITICETGHRAGBCASECETACTCACTACTEEEHTTASEEAAC 35
CCTGGT CACCGT CTCRAGT DO 245 COEQ T ICEC M4 TG CACCCIGCGTCOCGACGACACCGUGETAT
CCTCCGCA Eﬁ;ﬁgﬁggT GGATGAT GT GGGT CCGCCAGGCT CCAGGGAAGGGTCTGGAGT G 40

GGTCTCATCT AT JAALAGTALIACAGTC LT EANSIIHIAGT FEALAL C
TCCOGCGACAAT ¢ &4ARGMCALIRT Kl ] eTacANAEEAAGAEKCEERASEAABE GO EASFAT
ATTACT GT GOGGAACATATCHEATCTT AT SROAAT.COGAAT GOEAAGT 1T BASTACT EEEEI CAGSG

AA(IXITGEQS)ACEﬁQdGTGKE@@EEanagﬁmmrac@ﬂ&Gﬁﬁﬂ@TG@hAN@BAA@BGCCTGCGTGCCGAGGACACCGCGGTAT
GAGGT GCACCT GFTEAGTCTFS GG : % X
CITTCIIIBNTTCI%H@??TTCTCIEFTATCIKBNHSTCTT(IXETCCE{IJKXJSTCIJKXJSAA(IXETCT(I?MSTG
GGTCTCATCTAT éﬂi' ! CATACTACGCAGACTCCGT GAAGGGCCGGTITCACCATC
TCCCGCGAGHAT LLL, 3 QM%%&%@%%@@%@@E@%@T 50
AVFTA(TTGHIIJEAéé%EEEé&iﬂ@ﬁﬁi&%ﬁﬁﬁﬁﬁx33%5668%%@ﬁ@%@%@HHEEE6¥XEEé@EB§6§EER
(XSTCJM:EISTCTTCXEAﬂiicEXHVEE?A@ﬁTéiﬁ@TGd)cmﬁmCTA6ATAcTQ@SOAGACTCCGTGAAGGGCCGGTTCACCATC
GAGGT GCACGCT GTIEGAGTCT CHEEEAG X
CCTCCGGAT T CAECIFF TESSCEFFATASAGATREESSTIG (CACEITCEAGEEAAG F
GGTCTCAT AT?%W&@E&%?TCGTCTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCIJ:G[IBACJMNTEg&;AAE%gg%ggiggT ATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTAT 5
ATTACTGT 1 JAFE AT THEAGIAGT ] AKX GAC
CGTCTCGACGC DeMUced8rrSEe tribh NQc 6 i cAGATGGC T TGGGTCCGCCAGGC TCCAGGGAAGGGTCTAGAGTG
GAGGT GCAGCT GFIfaEAGTCT CaEEGAGCCITIRETACA COGT G ECEGICCCIEEEICTCIGCTSIGTAG
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTAT
ATTACTGTGCGAARAGTGCGTTCTATGCGTCCTTATAAGTTTGACTACTGGGGTCAGGGAACCCTGGTCAC
CGTCTCGAGC

45 DOM7h-34 SEQ ID NO: 10
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCC TGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTGGTGATAAGGCAATGGGGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
GGTCTCAACGATTAGTGCTCCTGGTAACCGTACATACTACGCAGACTCCGTGARGGGCCGGT TCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
50 ATTACTGTGCGAAAGGTTTTCGGAATTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC

DOM7h-83 SEQ ID NO: 11
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTGATGGGATGCGTATGGGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG



10 CCTCCGGATTCACCTTTAGTGATTATCCGAT GAAGT GEGT CCGCCAGGCT CCAGGGAAGGGTCTGGAGT G

GGTCTCAACTATTAATTCTTCGGGTACGATTACATACT ACGCAGACT CCGT GAAGGGCCGGTTCACCATC
TCCCGCGAGRO BIGMASEAACACGCT GTATCTGCAAAT GAACAGCCT GCGT GCCGRGHARAGCRAGET AT
ATTACTGTGCGAAACCGT TGTTGCCGT TTGACTACT GEGGT CAGGGAACCCT GGTCACCGT CTCGAGC
15DOM/r - 49 SEQ I D NO. 48

GAGGT GCAGCT GT TGGAGT CT GGGGGAGGCT TGGT ACAGOE] GGGGEGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTGCTAGGTATAGGAT GT GT TGGGT CCACCAGGCT CCAGGGAAGGGTCTAGAGT G
GGTCTCATGTATTCGGGATCCGGGT TTTCCGACATACT ACGCAGACT CCGT GAAGGGCCGGT TCACCATC
TCCCGCGACAAT TERAACAACARGET GFATCTCEAMA T GAACAGLCEGLGT CONGAGBACAGCEERGETAT
ATTACTGT GCGAAXTGTFCAECETEIRETACHTAGTGT ACGERECT FT I TGATTHACTEGAGTCACKICANC
cx:TCI;rCw(xngéﬂjagA§I§CEﬁ§ﬂ$ﬁG@QTC§E§§TpﬁﬁﬁqgﬁqujGGCTTTTGACTACTGGGGTCAGGGAACCCTGGT
GAGGT GCAGCT GH ARG CTEGEGAGECT TGGTACAGCCT GGGGEGEGTCCCTGCGTCTCTCCTGTGCAG

T CT AT TAT A O 3 0B CAT AGTACCACAGE T SAAGCGSBOTTGACGATC
TCCCCCGACAAT tE£AAEAACACXITT Lol CECAAAECAACAEKCEEXSERXCACE ACACICTEEASTAT

ATTACT GT GCGAARATCEAGA CROEECAECITAAGAGE GEECATARACGRBETITRACTACT GEEETICAGEG
AACCCTGGTQ:ACWGEA@U%G%WGEG@“@T@E@qu@AN@ACB@CCTGCGTGCCGAGGACACCGCGGTAT
GAGGT GCAGCT GF T BCAETC P AT ; ¢ CTEETEITECAG
CCTCCGGATTCA&%GF\GT%&%@%TATGATATGATGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
GGTCTCATCTATTAGTCATA GAGAAGACAT ACT ACGCAGACT COGT GAAGGGCCGGT TCACCATC
TCCCGCGAGAATE, %E@M?%@ME%E%@@@%@@%@T
ATTACTGT GCGAAAGA T AMNGCEICTAT COEEEEECT CAGCATEAITC L E GACTACT GGG 35GEA
GGTCACCGICT C@@c@@cmmv;152T8@;@@@@(:@1@cng;mzb@TACGCAGACTCCGTGAAGGGCCGGTTCACCATC

GGTCTCAA AT?%E(S@T%&A?%I;TGCTAATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCOGCGACAAT T QRAAGAA GTATCTGCAAAT GAACAGCCT GOGT GOCGAGGACACCGOGGTAT

ATTACT GTGOGALA T E AUl A B T TR EAGd (b CAGK APAN T EX T 6 AGIEET £ b ac 45

DOM/r - 53 SEQctT2cheX TTBRCCTTTGCGGCGAGGGATATGAGT TGGGTCCGCCAGGCTCCAGGGAAGGGTCTGGAGTG

GAGGTGCAZET @GM@W@M@MW@@M@@W@@G
CCTCCGGAT TCACCTFT GAGEGICFAT R TATGAGH! A ST CCAGCORAGEETCTFAGABT G
GGTCT WC@T%&‘F?WWWWQWW CECTEARCE eSS TEACERTC
TCCCGCGACAAT TECAAGEACACGCT GTAT CTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTAT
ATTACTGTGGAMABEESET GEGTTGRI T TETTT TGACTACT GGGGT CAGGGAACCCT GGTCACCGTCTC
DOM/T - 54 SEQcid2 X 62 3TTee2 @8 T6GGGGAGGCTTGGTACAGCC TGGGGGGTCCCTGCGTCTCTCCTGTGCAG

GAGGTGCAGCTGEdT ﬁ@é@mm@m@@@ﬂc@@m@mm@@@mmmeﬂm@@@m
CCTCCGGAT TCAGECTT AGSCEGICLAT A ZGEATE GX

GGTCTCATgﬁTmWTWﬂ@@@A@&@m@SATC
TCCCGCGACAAT T B A A A AT TR EF A A T A A S T S P S CATS SACACEECHSSTAT
ATTACTGT TCTCGGCTGT CTTCGACGGGTTCT GAGSGT CATAATTTT GACT ACT GOGGT CAGGG

AACCCTGGT CACEGTFST 6GAGR, DOMFs - 55 SEQ I D NO 54
GAGGT GCAGCT G mAG TS T 0EACREI R ACACEGT G a0 CT eI ETCTRCTEIERAG
CCTCOGGATT CACCT T EAAGTBETAT COGAT.GAAGTGRETOCEECAGRITCCACEGANGEETICTAGAGTG
GGTCTCAACT ATFECTTATGATBGFOTTAGATATACT ADBCAGACT COGT CARGEET ATEATC

ESCEFET A O P CCAGSACASCELSETAT
ATTACTGT%% %?WW?WW?%@&@W%%

AACCCTGGEEA

DOM7h-89 SEQ ID NO: 17
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTGATCATGCGCCTATGAAGTGGGCCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
GGTCTCATATATTGGGTCGGCGGGTAATATGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
50 TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
ATTACTGTGCGAAAGATGAGGGGCCGTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC

DOM7h-90 SEQ ID NO: 18
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15 DOMIr-56 SEQ I D NO 55

GAGGTGCACGCTGTI TGGAGT CT GEEGEGAGGECT TGGTACAGCCT GEEEGEGT CCCTACGT CTCTCCTGT GCAG
CCTCCGCGAMWGACGINFAECGAAT TAT GCGAT GAAGT GGGEECCECCAGECT CCAGCEAAEBANUDAGAIST G
GGTCTCAACTATTGATACGAGT GGTAGTACTACATACTACGCAGACT CCGT GAAGGECCGGT TCACCATC
TCCCGCGACAATTCCAAGAACACGCT GTAT CTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTAT
ATTACTGTGCGAAACT TACTCATCCTAT GECGCCGECGT CCHLCT TTTGACTACT GGEGGT CAGGGAACCCT
GGTCACCGICTCGAGC DOM/r-57 SEQ | D NO. 56 25
GAGGTGCAGCTGFTGGAGFUGXXBGAGETTGGTACA@CFGXXXBGTCCCF@GFUUCCTGTGCAG
CCT CCGGAT T CACUIGE EGASTTCE TIGEEAGATCAGA G GEE BCERCA 3

TCCCGCGACAAT FECARGAAERTUCCT

ATTACTGTQOGARAA W@%M%ﬁmﬁw

GAGGTGCAGCT GCCTTGGTACAGCCT GEEEEGT CCCTGCGT CTCTCCTGI GCAG
CCTCCGGAT TCACEM7RT6CGeAT GAGA TAJ GACGT GGGT CCECCAGGECT CCAGEGAAGGEGT CTAGAGT G
GGT CTCAGATAT TRATCATCICEBETIQETATACATACTAQGCAGACT GLGET GAAGEESCEEICTCATCAT C

ATTACT GT COCARKTCLIEN AT T P A A T CAGTIAACTC T CLSTEAC
CGTCTCGAGC 4 $§5§§§C TCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
GAGGTGCAGCT \CAGCCT GCaEGT COLTEOGT CTCTCETGTGEAG

CCTCCGGATF CACCT TTGGT TCTAAGGATAT GT CGT GGEGT CCECCAGGECT CCAGEGAAGGEGT CTAGAGT G
GGT CTCAACGAT hé36GGAAT (3G EAN T ACAT ACT ACGCAGACT CCGT GAAGGGECCGGT TCACCATC
TCCCGCCGACAAT ¢ LGAAGRACACEGE GTATCINGEARAT GNACAGICE GG BCOEAGEACACCEEEERAT
ATTACT GT GCCGAATRCEES TCATCC TEABCCECCEHC FFI T AAGAGF I FFGAGTACTEBEEICACGAAC
CCTGGTCA W@Wﬂ@@e i, ‘ GpF)Aqq@CAiggTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
GAGGT GCAI A jiee ‘ EECING S

CCTCCGGATTCA ( G
GGTCTCAACT. ATTGATCGGGATGGT GCTAATACATACTACGCAGACT CCGT GAAGGGECCGGI TCACCATC
TCCCGCGACAAT hRCAAGAACACGCTEI:AT CT GCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTAT
ATTACT GTEEGAAACTTOCTCCOCCEATCTCECEGAAGAABT T GACTAGCT GBRET CAGEEAACCCTEGT
CACCGT CTCGAGCE TCBGGA TIOMG LT BIC TRETH TR NGG BIF GGGTCCGCCAGGC TCCAGGGARGGGTCTAGAGTG
GAGGT GCAGCT GT I AT CTERISCEA
CCTCCGGATTCA

GGITTCAAGJAT

TCCCGCGACAAT TCCAAGAACACGCT GTATCTGCAAATGAACAGCCT GCGT GCCGAGGACACCGCGGTAT
ATTACT GT GCGAAANGSEAT FEGEATRET AT GGGGT TTGACT ACCGGEEGT CAGGGAACCCT GGT CACCGT
CTCGAGC 10 D@VlﬁT-Gﬁzg}Cﬂ;EQqGB}TQ@GG%AGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG

GGTCTCATCGAT
TCCCGOGACAAT

ATTACTGTGCGAAAACTCCTCATCCGCAG(:I TTCTAGTTTTGACTACT GGGGTCAGCGGAACCCTGGTCAC
CGTCTCGAGT DOMrm—63 SEE) doDudNO2362 20
GAGGT GCACCT GFAGEGAGICT
CCT CC%ATTCAW@QG@WT@WA
TG

DOM7h-96 SEQ ID NO: 24
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
50 CCTCCGGATTCACCTTTGAGTGGTATAATATGTCGTGGGTCCGCCAGGCTCCAGGGAAGGATCTGGAGTG
GGTCTCATCGATTTCTCATGATGGTTGGAATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
ATTACTGTGCGAAAGGGATGATTGGTTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC
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25 CGICTCGAGC DOMIr-64 SEQ | D NO 63

GAGGTGCACGCTGTI TGGAGT CT GEEGEGAGGECT TGGTACAGCCT GEEEGEGT CCCTACGT CTCTCCTGT GCAG
CCTCCCGAMWGCACGINFASCGAT TCT GAGAT GTI CGT GGGT CCECCAGECT CCAGCEARAEBANUIAEASTG 30
GGTCTCATTTATTACT TCTGATGGTCGGGATACATACTACGCAGACT CCGT GAAGGECCGGT TCACCATC
TCCCGCGACAATTCCAAGAACACGCT GTAT CTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTAT

ATTACTGTGCGAAACCTAGI CTGCCTCATGT TACGECT TTT6ACTACT GEGEGT CAGGGAACCCTGGTCAC
CGTCTCGAGC 35DOM/r-65 SEQ | D NO. 64

GAGGT GCAGCT GT TGGAGT CTGEGEGGAGECT TGGTACAGCCT GEEGEEGT CCCTGCGT CTCTCCTGI GCAG
CCTCCGGAT TCACOTTRFGAGEAT GAGKCGAT GAGT TGGEGCCCGECCAGECT CCAGEGAAGGEGT CTAGAGT G
GGTCT MTC@T¢WA¢@@W¢W@TWWMWW¢C

40

G SLRITIA TGMCAGCCTGCMACW
GO CACCGTCTOALS ﬁ S

OCTCOGGATTCACCTTTCOGCAT GGT AAGAT GGGGT GGGT COGOCAGECT CCAGGGAAGGGT CTAGAGTG
GGTCTCATGGAT TGOTRCEGT CRGEFRATATGACAT ACT ACGCAGACT CCGT GAAGGGCCGGTTCACCATC
TWWT¢WW%MWWM%W@WAT
ATTACT GT GOGARRTICF eI T CATCETERBeETaSeT
CTCGAGC 50 CHY-CSEGACE

TGAAGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC

cesccecceiseaicecataenicicoilc

CCTCCGGAT CACCT TTGCEGACT TCT GATATGIOGT GGG CCGOCAGELCCCAGEGAAGEGT CTAGAGT G
GGTCTCAACTATTGATTCTGCEEEGTAGT TTTACATACTACGCAGACT CCGT GAAGGEGCCGGT TCACCATC

- 31- TCCCGCGAGAATTCCAAAACACGCTGT AT CTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTAT
ATTACT GT GCGAAXCTF S ATICCHEAGSETEEEST TACT T F T GACTACFBECEFCACOGAACETTEET
CACCGTCT &CWNé@CTg & qTE)GEN@CA%@GGGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG

GAGGTGCA TG AT ARG TR (T T RO TE G
CCTCOGGATTCACLT: ‘E‘b.i‘f‘ LI "v':‘r'@?"i"‘é“;‘é"i‘-e-' T R T TR ET

GGTCTCACCCAT § Ala FeAAG K EAGT AATACATACT. ACGCAGACT CCGT GAAGGGCCGGT TCACCATC
TCCCGCGACAATTCCAAGAACACGCT GTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCCGCGGTAT 10
ATTACT GT BEGAAAGTRGOAGCATCCP ATGT ST CCGCATGAGT TTGACTACT GGGGT CAGGGAACCCTGGT
CACCGT CT CGAGER EXTN7AGCE 0T TS ES TG REYGAGEL T TGGTACAGCC TGGGGGGTCCCTGCGTCTCTCCTGTGCAG

GAGGTGCAGCTGI T GEAETE TS FOET NEASLCT EFSEAG 15
CCTCCGGATTCA (AECA T ) eeﬂ COELCA ee FCCACEABS e-l G
GGTCTCATGRATT ARLCEIGET. “"e"-!* T 5‘1 A ACACT COGTCAM &"e“lﬁ"i’é‘e’“‘ ERTC

TCCCGOGACAAT EEACCRAAGAGTSTGT ATCT GCAAATGAACAGCCT GCGT GCCGAGGACACCGCGGT AT
ATTACTGT GCGGAAGAT CTGEEECCGEGT TTTGACTACT GEBGGT CAGGGAACCCTGGTCACCGTCTCGAG C 20
DOW/r - 70 SEQPPDhNG 2 7@EQ ID NO 29

CACCGTCT@BAGC
DOM7h-103 SEQ ID NO: 30
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTGGGCAGTATGCTATGCAGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
GGTCTCATCTATTAATATTACTGGTTCTACTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
45 TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAGATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
ATTACTGTGCGAAAGGTTTTAGGTCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC

DOM7h-106 SEQ ID NO: 31
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG

50 CCTCCGGATTCACCTTTGCTGGTTATACGATGTCGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
GGTCTCAACGATTTCGGGTTTTGGTTGGACTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTAT
ATTACTGTGCGAAAAGGCTGGGGATGCGTTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAG
C



DOWr-71 SEQ ID NO 71 30

GAGGTGCACGCTGTI TGGAGT CT GEEGEGAGECT CGGTACAGCCT GEEEGEGT CCCTACGT CTCTCCTGTI GCAG
CCTCCCGAMWCACGIGBSCEGT AGT GATATGGEGT TGEGT CCACCAGECT CCAGCEAAGEBANUIAGAST G
GGTCTCATATATTGATAATCAGGGT TATAATACATACTACGCAGACT CCGT GAAGGECCGGT TCACCATC
TCCCGCGACAATTCCAAGAACACGCT GTAT CTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTAT
ATTACTGTGCGAAATATAAGCT TCTGGGT CCGT CTACT GAYY T TGACT ACT GGGGT CAGGGAACCCT GGT
CACCGICTCGAGC DOVIFr-72 SEQ ID NO 72

GAGGT GCAGCT GT TGGAGT CAGGGEGGAGECT TGGTACAGCCT GEEGEEGT CCCTGCGT CTCTCCTGI GCAG
CCTCCGGATTCACCTTTAGTAGTGATGI TATGT CT TGGGT CCECCAGGECT CCAGEGAAGGGT CTAGAGT G
GGTCTCAAGTATTACGAGGT CGEGTATGCAGACATACTACGCAGACT CCGT GAAGGEGCCGGT TCACCATC
TCCCGCGACAATT@@QA@%CMT GPATEY GCAAATGAACAGCCT GCGT GCCGAGGACACCGCGGTAT

e ﬁ&ﬁ%&w@&@@aﬁﬁ&ﬁ :

CCT CCCIBATTCA@EHAE?@&EE@MAM&F%&%@@&%%
GGTCTCAACTAT@TCGCCTGATGGTAGT(XBGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCCGOGACRATTCCAAGAACACGCTGTATCT GCAAAT GAACAGCCT GOGT GCOGAGGACACCGOGGTAT
ATTACT GTGOGARRCATEGT CATOET CROGHE0CT OGTTT TGACTACTCOOGT

CAGGGAACCCTGGT CA
CGTCTCGAGT GCTFGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
GAGGTGCACGCT I OCET GORTCRCICCTGILCAG

A T TA
CCTOOGGATY CAGK LT L GAMAGT GAGA G TR RO ACE T AT CTERAGT G
GGT CTCAACT AT Z63GTATdGCEGEEACTGCT AGAT ACT AGKICAGACT OB GAAGCEOCEEICTCAGICATC
TCCCGCGACAATTCCAAGAACACGCT GTATCTGCAAAT GAACAGCCT GCGT GCOGAGGACACCGCGGTAT
ATTACT GT GCGARACET CEGCATCCT CAGGEGGGGGT TACT TTTGACT ACT GBGGT CAGGGAACCCT GGT
CACCGTCT Gﬁﬁ@ﬁﬁ@ﬁ%GofﬁTgﬁﬁﬂ jq§Gﬁﬁ§GA§@pTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG

GAGGTGCA AT T AR TG CEET (CAG
CCTCCGGATTCA ’2’&‘%‘" ‘M s T COGO AT =& '"E'E' \“m G

GGTCTCAACT ATIM@MM@MMMM%W E@A@,@MC
TCCCGOGACAAT T CCAAGAACACGCT GTAT CT GCAAAT GAACAGCCT GOGT GCOGAGGACACCGCGGTAT

ATTACT GT BEGGAACCGCCT CATAGT GGTAGGCCTAT GT TTGACTACT GGGGT CAGGGAACCCTGGTCAC
CGTCTCGAGC 150007 - P82 SEQ'A-D3NO. 76
mwww@%@%@%ﬁwww&%ﬁ%e
G
C
TM@%ATIE@M@%GMI&%&H&%M?%@A%@%EWWAT
ATTACT GT GOGAAALAGEBCAT CCTCAGAATGGT CGT TTTGACTACT GGGGT CAGGGAACCCTGGTCAC
OGTCTCGAGC DOWPr-77 SEQ ID NO. 77 25
GAGGT GCA! m@@q@rﬁWTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTgGCAG

G & ARG
ATTACTGT WW@WE&A@EE@J@%@A@EMW
CACCGT CT®BAGEETCACCGTCTCGAGC

DOM7r-39 SEQ ID NO: 38
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAA
45 CCTCCGGATTCACCTTTCCGTCTTATACGATGGGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
GGTCTCACGTATTTCTCGTACTGGGAATTATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTAT
ATTACTGTGCGAAACCTATGTATAATAGGGGGTCTTCGTATTTTGACTACTGGGGTCAGGGAACCCTGGT
CACCGTCTCGAGC
50
DOM7r-40 SEQ ID NO: 39
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTTCGCAGTATCAGATGTCGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
GGTCTCATCGATTTCGCCTACGGGTATTCAGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
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DOWZr-78 SEQ I D NO. 78
GAGGTGCAGCT GT TGGAGT CT GEGGGAGGCT TGGT ACAGCCT GRGGGGT CCCT GOGT CTCTCCTGTGCAG
CCTCCGGATWGAGGTTTGEAT GATTCGCAT AT GGCT TGGGT COGCCAGRCT CCAGCEAMBBBIIUTAGALT G
GGTCTCAAGGAT T TCGAGGGAGGGT AAGGCGACAT ACT ACGCAGACT COGT GAAGGGCCGGT TCACCATC
TCCCGCGACAAT TCCAAGAACACGCT GTATCTGCAAAT GAACAGCCT GOGT GCCGAGGACACCGCGGTAT
ATTACT GT GCGGCACCGAAT GAT CAGT CGGOGGCT TTTGAGT ACT GGGGT CAGGGAACCCT GGTCACCGT
CTCGAGC 40DOWPr-79 SEQ ID NO. 79

GAGGT GLAGCTGTT GGAGT CTGGGOGAGGCT TGGT ACAGCCT GGBGOGT COCTGOGT CTCTCCTGTGCAG
CCTCCGGAT TCAGET ET GATFAT GAGT GAGATGTOGTCEETCEEOCABH \GEG
GGTCTCAGCTATFACT TORCATSEFACT ECTAGATACT MOGTAGAGT COCT CARGEEIG :
TC&GCGACMTW@Q&@A@@@@ATGGCMAT@A@GCUGCGTGCCGAG@A@&GC@GTAT
ATTACTGT 1§FGCCTCAT GT TACGGCTTTTGACTACTGGEGGT CAGGGAACCCTGGTCAC

cToed o %ﬁ%ﬁ%@i&é&éﬁﬁé&&é&%&%ﬁﬁﬁ&ﬁe

GAGGT GCAGCT
CCTCCGGAT T CAGEC T ¢ A oACta @] AfsAd §3@AT dddmtA

GGTCT CAGAGATT@@EGEN’C@I@E@KA@%A@GR@ATA@TG@%A@&@K@@G@W B@@GZ@A'T’C
TCCCGCGACRATFUCAAGHAGATACT GTATCTTCARAT GARGAGTET GG GIUTAGTA ‘

ATTACT GT GCGAAX T EETE FEATCATCETPCAGAATAGT TTTGACTACT GGGGT CAGGGAACCCT GGT CAC
CGTCTCGACC - - 1 SEQ 1D NO 81

%W@Aw@@%ﬁ%%@%%ﬁ%&%%@@%%&%%g&&
CCT CCGGAT § CALACE ATk d ol fahGAT falAd T Bk £k HA T HAAGRKF C T AGAGE G
GGT C&ACGGATE@GEE%M@E%@A%A@@%&@W% 'E@Qé@@@c

TCCCGCCGACAAT TGCAAGAACACBET GPATCIGCANAT GRACAGZCIGLGHFCDCCAGEGAL JE
ATTACTGT MWWW@@TAWWW@
DOW/r - 82 QCI D NO 82 10

GAGGTGCA G@A&i TGGTACAGCCT GEEGEEGET CCCTGCGTCTCTCCTGT GCAG

CCTCCGGAT TCA SRS G G A FEAGHANHA CTALAGT G
GGTCTCAACTAT HkaPAG IOt GAGA LT AGAT ACTAGHCAGACT LG A GEREORETTRAGALC
TCCCGCGACAAT G EXOAAGRACAEHETT GA T CI1EEAAAT GAACAGCIGUGT CEXCEACKAT ACGTCEETAT
ATTACT GT ZEGAAACGT @G FFATATI GBCACTTATATECT RROGBCT T FITGACTACT GRCCTCABEG
AACCCT GGT CACEGFCTEACE AV o8 BAISECY TG ANIAC GBS GGGCGGECARCCCTGGTCACCGTCTCGAG

GAGGTGCAGCT GF TGGAGT CT GGGGGAGECT TGGT ACAGCCT GGGGGGT CCCTGOGT CTCTCCTGTGCAG

CCTCCGGATTCA%E&G%%%% %wammmwmmCTAGAGTG
GGTCTCATeJ AT ACAIAGTALGEAGRGE S B AT LCHS FGALCAL C
TCCCGCCGACAAT T A AAGAACAC IS T GIAT I ECAMA EANCAGKCE A R CmACE ACACOTR LA TAT

ATTACT GT GCGAAARGT OATGAGATTAGECAGEAIACECGRI ST CIT CITITGACTACT GAGELCABEG
AACCCTGEGET CAC@GI@HIM@@“CZ&W&CMGQE@TB@\PN@;AP@AGCCTGCGTGCCGAGGACACCGCGGTAT

GAGGTGCA ' ICTETBEAG
CCTCCGGA m@i?ﬁﬁ?%ﬁﬁ%&ﬁ%?ﬁm%emmcmmmmmmmmAmme

GGTCTCATCTATEM ACATACT ACGCAGACT COGT GAAGGGCCGGT TCACCATC
TCCCCCGACAATE, M?%@ME%E%&%@A@@%@T
AT TACT GT CCGAAARCE AL LI (IRed rECA T ACTAIekKshCACXIGAACASCTE CXS T

DOVIT - 854GBEQGdafaTN@"CI@ETGATCcTGATGGTGCGGTTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
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CCTCCGGATTCA@??WT%WPWW@ ESTFEESIE REEXSREL GG

GGTCTCATCTAT%%E&?WMGF@?TACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC

TCCCGCGAGAATTOCAAGAA GJATCTGCAAAT GAACAGCCT GOGT GCCGAGGACACCGCGGTAT

ATTACTGT GCGAAAAT: (el EAGE SIS G F T T CACT AT FI T LACTANCOREGEST

CACCGT CT CGAGE: ZH EMAT 2 88 TBEQ b Dr NG G TC TTGGGTCCGCCAGGC TCCAGGGAAGGGTCTGGAGTG
GGTCTCATCTATTAAGTCGAATGGTTCTTCGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT

50 ATTACTGTGCGAAACCTAGTCGGCAGAGTTTTCAGTATCCGAGTTTTGACTACTGGGGTCAGGGAACCCT

GGTCACCGTCTCGAGC

DOM7r-47 SEQ ID NO: 46



GAGGTGCAGCTGT TGGAGT CTGGGGEGAGGCT TGGTACAGCCT GGGGERGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTCGGATGTATGATAT GGCGT GGGT CCGCCAGGCT CCAGGGAAGGGT CTAAAGTG
GGTCTCAAGVABYGIGIIF TCT GGTAAGGGTACATACTACGCAGACT CCGT GAAGEGTRBINTVQAGTATC
TCCCGCGACAAT TCCAAGAACACGCT GTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTAT 45
ATTACTGT GCGAAATTGGCTCATCCTCAGAAGGGTAGTATTTTTGACTACCGGGGT CAGGGAACCCTGGT
CACCGTCTCGAGC DOWr-89 SEQ ID NO 87  _»g.

GAGGTGCAGCTGT TGGAGT CTGGGGEGAGGCT TGGTACAGCCT GEEEGEGTCCCTGCGTCTCTCCTGTGCAG 50
CCTCCGGATTCACCTTTCATCAGGGT CCTAT GEGGT GAGT CCGCCAGGCT CCAGGGAAGGGTCTAGAGT G
GGTCTCAT GGAT T CABEOTACGRGETEET GCTACATACTAQRCAGACT COGT CAAGGRACEETTEARCAT C
TCCCGCGACAAT TCTAAGIACATTTGTAT CROEARAT CAAGAGTCT GRGT CROGAGBACATOESBGETAT
GAGGTGCA GW AT ST P AT e GRAG
CCTCCGGATTCA GTTGCGGATATGGAT TGGEGT CCGCCAGGCTCCAGGGAAGGGTCTAGAGTG 5
GGTCTCAGGGAT ITiEGT GGT €E68GEEET TATACATACTACGCAGACT COGTGAAGGGCCGGT TCACCATC
TCCCGCGACAAT FRCAAGRACAOBET GTATCTGCEAMAT GAVACAGCET GRGT BROEAGEAT ACOBCEGEAT
ATTACTGT GCGAARBAT I OGS CAGESFE TP GACTACEIGETCACHAACTCEGGFEACTGTGRCEAG C
1OEXJVVF-92 53 qTEﬁ¢@§AT@ﬁﬁTTCTTCGGGTACGATTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
CCTCCGGATTCA ' A GTG
GGTCTCAGHATE&HEC@@A@EWACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TWWTEMMMME@@M?ME%@WWT 15
ATTACT GT GCGAAAT T QOGTITACT CAEGETAAGTAI EGACTA 3 £

CTCI;“}: DCNVﬁG!ﬂ;C@EﬁgAE[;qQ@ﬁTQ@gGGTTTTCCGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
GAGGTGCA HRETE SEETECPEICEAG 20
CCTCCGGA CA?@ E@ﬁﬁ% %W%F&&Wﬁ%@
GGTCTCATTGATTCAT. GACATACTACGCAGACT CCGT GAAGGGECCGGTTCACCATC
TCCCGCGACAAT FEEAAGAAGACGETGIATCTGCAAAT GAACAGCCT GCGT GOCGAGGACACCGCGGTAT

ATTACTGT TG EEI JIGACTACT CXECET CCACKAACEUCTEShCACKETEICEAG C 25
DOMPT - 94 28EQCt DCNG TTOACCTTTAGGTTT TATGGGATGGCGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG

GAGGT GCAGCT GFITSGASTICE T Y SCAETCCCT BT CTCTOCTSIECAG
CCTCCGGATTCA@E?F?’?@%&MQ?WWW CEATEEAACELTCPASAGT G
GGTCTCAACTATTICE T ACSEATACAT ACT ACEAGECT EECTEARGEECEEETTEACEATC 30

TCCCCCGAGRATTC C AT CTGCAAAT GAACAGOCT GOGT GOCGAGGACACCGCGGTAT
ATTACT GT GCGAAATSEEGT & RCGAT. T §d TGACT ACT GGEGT CAGGGAACCCTGGTCACCGTCTCGAG C
DOVI7r - 95 SEQGA@TNO&GC@QT%AGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
GAGGTGCAGCT WG@AMWWW

TS A
e
: : ACAGCCT
ATTACTGTGCGAAR AAGTTTGACTACTCIISGTCACISGAACCCTGGTCACCGTCTCGAG 40 ¢

DOM/T - 96 SEQobi-NEX 9380 1D no: 51
GAGBT&A@TC%K@Q@’@TW@@%@@AMEW@@@@@@E@W@@AG

ATTACTGT

DOM7r-53 SEQ ID NO: 52
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTGAGCGTTATTCTATGAGGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
GGTCTCAACGATTGGTTCGACGGGTAAGTGGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC

50 TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
ATTACTGTGCGAAAGGGCGTGGGTTGGTTTCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTC
GAGC

DOM7r-54 SEQ ID NO: 53



DOWr-97 SEQ I D NO 94 50

GAGGTGCACGCTGTI TGGAGT CT GEEGEGAGGECT TGGTACAGCCT GEEEGEGT CCCTACGT CTCTCCTGT GCAG
CCTCCCCAMWGACGINGEAGCCAT TAT TCGATGGEGT TGEGT CCECCAGECT CCAGCEAAGEBANUIAGAST G
GGTCTCAGAGAT TGATCCGGATGGTATTATGACATACTACGCAGACT CCGT GAAGGGECCGGT TCACCATC
TCCCGCGACAATTCCAAGAACACGCT GTAT CTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTAT
VIM 2011) (006915PCT/ EP2010/ 060112 - 35_99 AT

TACTGTGCGAAAGCGCCGEEEGT TCTTGAGATGTGGATTACGCAT  TTTGACTACT GGGEGTCAGGGAAC
CCTGGTCACCGICTCGAGC DOMFr-98 SEQ ID NGO 95 5

GAGGTGCAGCT CEK@A@J’@TW@C@@%@A@HKEW@@@@@@E@W@@AG
CCTCCGGAT TCACCICTFEETCATCTT AT ASGAT BEETTXEEEIT : X

GGTCTCAGCT ATWWWW?WWWW@WTC

TECAA LG PEE SCATSA
ATTAUGT%&?E%?W S e b
CGTCTCGAGC Q |

mwww&a@@@%mmemmmmmmmmwmwe
CCTCCGGAT T CACCRTEACTET GTAT GAGAT GAAGTGEGTECEO!

GGICT %%AT¢WFWFWFAWWW@@@3¢C
TWWTWW@W@AT@WW@WWW@WAT

ATTACTGT :
T OO CT A B0 AR T S Lo e e

EVQL L ESGREGL VOPGGSE RLSCAASGET FGGYVVGWRQAPGKGL EVWSAI NRFGSSTYYADSVKGRET
SRDNSKNTL YL QvbiSLRAEDEAYYYCAKGSE RHFDYWSQGTLVTVSS 25 DOMZh- 98 SEQ | D NO
EVQL L ESGGGEL VGRGESLRICSCARSERTEGNY AN RQARCK GL WY SSI DMIGH KT Y ADSVKCRET |
SRDNSKNTLYLWWAWM@WMWWWS%WE@GPSE@WDAWTG99
EVQLLES R I S S S SEE S Y AT VR ERE T |
SRDNSKNT

35 eee;s. 3 %‘t e * ﬁ&%@ﬁg&ﬁgpﬂ

SRDNSKNTLYLQWNSL RAEDTAVYYCAKVRSV\DQTGGRRTFDYV\G@;TLVTVSS DOVI’r - 36 SEQ

NG 101 DOM7r-57 SEQ ID NO: 56

EVQL L ESGZAL VORGEESLRICSCALSEFTENENCEMBWRGAPCK G W SIGC HRSGRATY Y ADS VEKGRET |

SRDNSKNTL YL QYNSICRAEDT AV Y CAK\AESRAR GW%SSC@@W?%@;%%@BT%GTQOZ

EVQLLESGEE. V R SCALSCE TEORNAVEN PERELENS AGCCTGCGTGCCGAGGACg%gCi fGéGiT"A?l

SRDNSKDTL YL WWE@@%@ WCGTTTGACTACTGGGGTCAGGGAACCCT
30 GGTCACCGTCTCGAGC

DOM7r-58 SEQ ID NO: 57
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTGCGCATCAGGATATGACGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG

35 GGTCTCAGATATTGATCATTCGGGTTCGTATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
ATTACTGTGCGAAATGGTGGCATCCGCAGGGGGGGACTTTTGACTACTGGGGTCAGGGAACCCTGGTCAC
CGTCTCGAGC

40 DOM7r-59 SEQ ID NO: 58
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCC TGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTGGTTCTAAGGATATGTCGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
GGTCTCAACGATTGGGGCGAATGGTAAGGCTACATACTACGCAGACTCCGTGARGGGCCGGT TCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
45  ATTACTGTGCGGAAGCGGGTCATCCTCAGGCGCCGTCTTTTAAGAGTTTTGACTACTGGGGTCAGGGAAC
CCTGGTCACCGTCTCGAGC

DOM7r-60 SEQ ID NO: 59
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG

50 CCTCCGGATTCACCTTTCTGAATGCGGAGATGAGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
GGTCTCAACTATTGATCGGGATGGTGCTAATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
ATTACTGTGCGAAACTTCCTCCGCCGATGTCGCCGAAGAAGTTTGACTACTGGGGTCAGGGAACCCTGGT
CACCGTCTCGAGC

98

100

| D

40



45 DOWPr31 SEQ ID NO 103

EVQL L ESGGGL VQPGGSL RL SCTASGFTFRHYRMGWRQAPGKGL EWSW RPDGTFTYYADSVKGRFTI
SRDNSKNTLWOQMNBIRAEDTAVYYCAKSYMGDRFDYWGQGTLVTVSS 50 DOVY IR€3EPSHQOS@ING. 104
EVQL L ESGGGL VQPGGSL RL SCAASGFTFGNYPMIMWRQAPGKGL EW/STI SYGGLATYYADSVKGRFTI
SRDNSKNTL YL QVNSL RAEDTAVYYCAKMAI NGVRPRRFDYWGQGTLVTVSS DOMZh- 33 SEQ | D NO
105 VIM 2011) (006915PCT/ EP2010/ 060112_3036 -

EVQL L ESGGGL VQPGGSL RL SCAASGFTEMAY QVAVWRQAPGKGLEW/ST | HQTGFSTYYADSVKGRFT |
SRDNSKNTL YL QUNSL RAEDTAVYYCAKVRSVRPYKFDYWGQGTLVTVSS DOMZh-34 SEQ I D NO 106
5 EVQLLESGGGE.VQPGGSLRL SCAASGFTFGDKAMGWRQAPGKGL EW/STI SAPGNRTYYADSVKGRFT
SRONSKNTL YL QWNSL-RAEDFAYYYOAKGERNEDYWGOGTLVTVSS  DOMPh-83 SEQ I D N 107

e--nec-;.as.l-ﬁ-»vﬂ WREHPCRE EMSAE DSYRESREFI 10
SRDNSKNTL NS RAE TAVYEAGR ‘ﬁ“ RED Eﬁ W@C Feig4c $9TRIO 108
EVQLLES POCSLRL SCARSCETE G 'e ETI
SRDNSRI\FI'LYL KRR RIYERK ’!‘r-nm‘fﬁ-ﬁ D LD NO

!-

109 EVCLLESGEE&MEEGESLRLSCAASGFTFYCBDNBMWRQAPGKGLEVWSSISSCERSTYYADSVKGRFTI
SRDNSKNTL YLQVNSLRAEDTAVYYCAKVAHPQSGVAFDYWEQGTLVTVSS 20DOMZh- 86 SEQ | D NO
110 EVQLLESGEELVQPGGSL RLSCTASGFTFAARDVBVWRQAPGKGLEW/SSI SAQGAHT YYADSVKGRFTI
SRDDSKNTLYLQWN@LRﬂED?ﬂWVVCﬂKP@HPOe FD VTVSS DCNVh 87 SEQ I D NO 111

25 EVQLLES SREIHTIES Tl
SRDNSKNTL YL "é“&’%ﬂ“ 112

CTCC :
W@LES@VQMZM%M%Q&N@W%@MC CNENCOHIYYADSVKGRE T 30
SRDNSKNT L YL QUNSIcRAEIDE AVKY CAKNAHRQB AR DMEREHNY IS ScEXVEhe B9~ SEQsd N0 113
EVQL L ESGGGL VQPBESERICSCAASGF TFDHAPMKWARQAPGKGL EVWSYI GSAGNMTYYADSVKGRFTI

SRDNSKNTLYLQNNSLRAEDTAVYYCAKDEGPFDYMGQGTLVTVSS
DOM7r-63 SEQ ID NO:

20 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTGAGATTGATCATATGGGGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
GGTCTCAGAGATTGCGCCTTCGGGTGATCGTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTAT
ATTACTGTGCGAAAGTGATTTGTCAGAATCAGTGTCTGTTTGACTAC TGGGGTCAGGGAACCCTGGTCAC

25  CGTCTCGAGC

DOM7r-64 SEQ ID NO: 63
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTAGGGATTCTGAGATGTCGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG

30 GGTCTCATTTATTACTTCTGATGGTCGGGATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
ATTACTGTGCGAAACCTAGTCTGCCTCATGTTACGGCTTTTGACTACTGGGGTCAGGGAACCCTGGTCAC
CGTCTCGAGC

35 DOM7r-65 SEQ ID NO: 64
GAGGTGCAGCTGTTGGAGTC TGGGGGAGGCTTGGTACAGCCTGGGGGEGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTGAGGATGAGACGATGAGT TGGGCCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
GGTCTCATCGATTGGGGATGCTGGTATGCCTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
40 ATTACTGTGCGAAAGGGGAGCCGATTTATGTTCATACGACTCATTTTGACTACTGGGGTCAGGGAACCCT
GGTCACCGTCTCGAGC

DOM7r-66 SEQ ID NO: 65
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
45 CCTCCGGATTCACCTTTCCGCATGGTAAGATGGGGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
GGTCTCATGGATTGCTGGGTCTGGTGATATGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
ATTACTGTGCGAAATTGGGTCATCCTCAGCGGGGTTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGT
CTCGAGC
50
DOM7r-67 SEQ ID NO: 66
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTGGGACTTCTGATATGTCGTGGGTCCGCCAGGCCCCAGGGAAGGGTCTAGAGTG
GGTCTCAACTATTGATTCTGGGGGTAGTTTTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC



35 DOWZh-90 SEQ ID NO. 114

EVQL L ESGGGL VQPGGSL RL SCTASGFTFDGVDVBVWRQAPGKGLEWSS| STTGGTTYYADSVKGRFTI
SRDNSKNTLWO@MNBIRAEDT AVYYCAKPRHPQGGVTFDYWEQGTLVTVSS 40 DENTHEPSd1086@12 D NO.
115 EVQLLESGGG.VQPGGSL RL SCAASGFTFEAETMVAWRQAPGKGLEW/STI HSEGSRTYYADSVKGRFT
SRDNSKNTL YL QUNSL RAEDTAVYYCAKPRHPQGGVTFDYWEQGTLVTVSS DOMZh-92 SEQ I D NO. 116
45 EVQLLESGGGELVQPGGSLRL SCAASGFTFSTGENAWRQAPGKGLEVWSSI SSSGATTYYADSVKGRFT
SRDNSKNTL YL QUNSL RAEDTAVYYCAKPRHPQGGVTFDYWEQGTLVTVSS DOMZh- 93 SEQ | D NO.
117 EVQLLESGGGE.VQPGGSL RL SCAASGFTFPSADMAWRQAPGKGL EVWSRI SPEGNHTYYADSVKGRFT
50 SRDNSKNTL Yt QuNSLRAEDTAVYYCARRRR SOV YSEDYWEQGE LM PSS dOOMHE2 92 BEQ 1D NO.
118 EVQLLESGSEAOPEESERICSCARSEETE ANATBYIARCAPCK GEEWSDIC DO G Y ADS VKGR T|
SRDNSKNTL YL QVNSISRAEISTAYYYCAKYSWHPDL FDYWGQGTLVTVSS - 37- DOMZh- 95 SEQ | D NO:

119 EVRLL S VCP LRLS \S TFKDYGNNMWRQAPGKGLEMWSRISRNGTVTYYADSVKGRFTI
SRDNSKNTL 6 .1 D NO
120 EVCLLES KGRFTI

SRDNSKNTL YL %@ﬂ:@&&@iﬁ%@&@t@i@%ﬁﬁﬁ&@&&w&ﬁa@@@ﬂ oadN@rc121
VQL L ESGGEL VOPGESLRLSEAASERTEDR YANVEVIROARGK BB ST TVRQBTPIACCADS\VKGRIETL S

RDNSKNT L Y QUNSIARAEIT AV ARCARSKRRFTKRFDYVEOBT EAFTVSS CDOMAY 9T ASER ACOENOT 122
15 EVQLLESCGERVEPESSERE SCAASGFTFARYDMQWRQAPGKG. EW/SSI KSNGVKTYYADSVKGRFTI

SRDNSKNTLYLE%%E?E@EE%@%EEE&%%EEMTFDYWGQGILVTVSN DOM7h- 100 SEQ I D NO
123 EVQLLES MY HMAWROARGKAL EWSAL T GRS I YARSYKCRETI
20 SRDNSKNT L ¥EAIMNSLRARLMFAYYAHAKS (o M ViRecd XeWE b E0dac9EQ | D
NG 124 GGTCTCATCGATTAATCCTGGTGGTCAGTTTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC

EVQL L ESGGEL VORGEGSERI2SCAAS GFHHEGAY SHIMIRPGK GLAEWHSRICSRNGT MO Y MRS VR GRET
SRDNSKNTLYLQWNBERﬁED?ﬂV¥¥@NK@RWN?AQWPWF@MV@E%%EV¥V§SM@5CEﬂNVHKEQQWSE@ | D
NO. 125

EVQ.LESG%QEL\({)%@IT %@%@ TFGPYWVAWRQAPGKGL EW/STI TPSGRGTYYADSVKGRFT
SRDNSKNTL YL Bégé VMRS ITELMIEMSR cracaTeTeTecTaTGCAG

CCTCCGGATTCACCTTTGAGCGTTGGCCTATGTCTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
GGTCTCAACTATTGATAGGTCTGGTAATACTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC

25 TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGATACCGCGGTAT
ATTACTGTGCGAAAGTTTTGCATCCTCAGGCGGGGTCTGCTTTTGACTACTGGGGTCAGGGAACCCTGGT
CACCGTCTCGAGC

DOM7r-71 SEQ ID NO: 71
30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTCGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTGGGGGTAGTGATATGGGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
GGTCTCATATATTGATAATCAGGGTTATAATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
ATTACTGTGCGAAATATAAGCTTCTGGGTCCGTCTACTGAGTTTGAC TACTGGGGTCAGGGAACCCTGGT
35  CACCGTCTCGAGC

DOM7r-72 SEQ ID NO: 72
GAGGTGCAGCTGTTGGAGTCAGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTAGTAGTGATGTTATGTCTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG

40 GGTCTCAAGTATTACGAGGTCGGGTATGCAGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
ATTACTGTGCGAAATATGCGCATCCTCAGTCGGCTGTTGAGTTTGACTACTGGGGTCAGGGAACCCTGGT
CACCGTCTCGAGC

45 DOM7r-73 SEQ ID NO: 73
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCC TGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTCGTAATGAGCCGATGAGT TGGGTGCGCCAGGCTCCAGTGAAGGGTCTAGAGTG
GGTCTCAACTATTTCGCCTGATGGTAGTGGGACATACTACGCAGACTCCGTGARGGGCCGGT TCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
50 ATTACTGTGCGAAACATGGTCATCCTCAGGGGGCTCGTTTTGACTACTGGGGTCAGGGAACCCTGGTCAC
CGTCTCGAGC

DOM7r-74 SEQ ID NO: 74



30DOVrh- 103 SEQ I D NO 126
EVQLLESGGELVQPGGSL RL SCAASGFTFGQYAMMVRQAPGKGLEW/SSI NI TGSTTYYADSVKGRFTI
SRDNSKNTLWOQQWNSIFAEDTAVYYCAKGFRSFDYWSQGTLVTVSS DOVZh- 10@CSER201D0bid12 127 35
VQLLESGGEE.VQPGGESL RLSCAASGFTFAGY TMSWRQAPCGKGLEW/STI SGFGM TYYADSVKGRFTI S
RDNSKNTLYLQWNSLRAEDTAVYYCAKRLGVRFDYWSQGTLVTVSS DOMZh-109 SEQ I D NO 129 40
EVQLLESGGELVQPGGSL RL SCAASGFTFGPY SMOWRQARKGL EVW/SFI HSDGRHTYYADSVKGRFTI
SRDNSKNTLYLQWNSLRAEDTAVYYCAKKTPYRFDYWGQGTLVTVSS DOVrh- 111 SEQ | D NO
130 EVQLLESGGGELVQPGGSLRLSCAASGFTFGQYAMMY/RQAPGKGLEW/SSI NI TGSTTYYADSVKGRFTI
45 SRDNSKNT L ¥AQVNSLARAEDITAVYN CAKCHERSHD YWEAGE A TYSS BEMUTsAddrt TSEQTEANG. 131
EVQLLESGGE. VOPEESERITS SAAS CFTERRYANBWROAPGRE EW/STHC SPYERYYEY ADSVRERET |
SRDNSKNT L YL Q¥NSITRAETFAVPPPTAKAYYEE DYARBXSF C“S’PFWSSGW CEﬁW&F\G@@C SEQCPDARO. 132

EVQ_LES PR BAVAVERRERPEKE AFSSGRKER
SRDNSKNT ﬁ%@%&%ﬁ%ﬂ% 0 * 6 .
133 EVQ_LES SCAASGFTFKDYGVNVWRQAPGKGL EVWSRI SRNGTVTYYADSVKGRETI

SRDNSKNTL YL QibiSk-RAEDEAYYYCAK! RANTAQVPVFDYWGQOGTLVTVSS 5DOMIr - 39 SEQ | D NO
134 EVQLLESGERVOPGESERICBEATSGRIRRSYTIVEAROAR G GLENSRIr SRTGNYTY YADSVKGRETI
SRDNSKNTWL@N@EWM@WW@M@@@&W@W@%@G@E@WTW 135
10 EVQLLES W PR ‘ A SS S PIS COTYEFATSVRERFTI
SPORSRNTL V. I PR A YA T EDTE T VRS BT 8 S0 |
EVQ_LESG@H_V(CJ%TCCIT;%EAFE;LCSCAASG:TFNEYENEVWRQAPG(G_ EW/SG TNSGSGTYYADSVKGRETI 15
SRDNSKNTL YL Qbbist- RAEDEAYYYCA MHPQAT GGRVGEDYWGOGTLVTVSS DOMIr - 42 SEQ | D NO
137 EVQLLESGGRLVOPGESERICBOAASERTRRRTIVKROARGK GBS S DRTCRKTY YADSVKGRETI
SRONSKNTL YL CYRESCRAEDTAY YEAKESEVSFOVBETIOVTVSS- 20 DOV FCaeCSEQTT DN - 138

SRONSINTE L ONS AT AV YCAK, U DYGORCT VTS, S96007T - SEQ LD NG 139

CGTCTCGAGC

DOM7r-77 SEQ ID NO: 77
25  GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTGATGCGTCGGAGATGGCTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
GGTCTCAAGTATTACGGTTTATGGTGATAGGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
ATTACTGTGCGAAACCTCGGCATCCTCAGGGGGGGGTTACTTTTGACTAC TGGGGTCAGGGAACCCTGGT
30 CACCGTCTCGAGC

DOM7r-78 SEQ ID NO: 78
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTGATGATTCGCATATGGCTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG

35 GGTCTCAAGGATTTCGAGGGAGGGTAAGGCGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
ATTACTGTGCGGCACCGAATGATCAGTCGGCGGCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGT
CTCGAGC

40 DOM7r-79 SEQ ID NO: 79
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCC TGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTGATATGAGT GAGATGTCGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
GGTCTCAGCTATTACTTCGGATGGTAGTTCTACATACTACGCAGACTCCGTGARGGGCCGGT TCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
45  ATTACTGTIGCGAAACCTAGTICTGCCTCATGTTACGGCTTTTGACTACTGGGGTCAGGGAACCCTGGTCAC
CGTCTCGAGC

DOM7r-80 SEQ ID NO: 80
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG

50 CCTCCGGATTCACCTTTGAGAGGTCTACTATGCATTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
GGTCTCAGAGATTGATGCTCTGGGTACGGATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
ATTACTGTGCGAAATCGTCTGATCATCCTCAGAATAGTTTTGACTACTGGGGTCAGGGAACCCTGGTCAC
CGTCTCGAGC



EVQLLESGGE.VQPGGSLRLSCAASGFTFEI YAVHWRQAPGKGLEW/STI SSGEKGT YYADSVKGRFTI
SRDNSKNTLYLQWNSLRAEDTAVYYCAKSRTMYFRVREAFDYWGQGTLVTVSS DOWI/r - 45 SEQ | D NO
140 30 WO 2011/006915 PCT/EP2010/060112
EVQLLESGGELVQPGGSL RL SCAASGFTFRAYRMMWWRQAPGKGLEW/SSI DPDGAVTYYADSVKGRFTI
SRDNSKNTLYLQNNSLRAEDTAVYYCAEHFDLANPNPNAKFDYWEKEWLVTVSS DOW/r-46 SEQ I D
NO 141
EVCLLESGEELVCPGESLRLSCAASGFTFSRYCNBWWRCAPGKGLEWWSSIKSNGSSTYYADSVKGRFTI 35
SRDNSKNTLYLQWNSLRAEDTAVYYCAKPSRQSFQYPSFDYWSQGTLVTVSS DOWIr-47 SEQ | D NO:
142 EVQLLESGGGELVQPGGSLRLSCAASGFTFGRYKMOW/RQAPGKGLEW/SSI SPTGSSTYYADSVKGRFTI
SRDNSKNTL YL QWNSIERAEDFAVYYOAKT &Y VMWVEHFDYWSQGTLVTVSS 40 DOMPr - 48 SEQ I D NO
143 EVQ_LESG@;G\? ERICSECARSEFITES 5‘ PIVRYVAREAPTCREE PAVS T RSSCTE TP YADSYKGRFTI

SRDNSKNTL STAVYYCARPLE PEOYYC yr TLVTVSS 4S04 I NGIC 144
EVQLLES S \,g'“' =3 ,;‘ <L v

SRS_NSKI\FI'LYL NS BT AN ‘Q"‘{ G § 95, W g& g%%% NO
145 50

VQLLESGGEEL VQPGGSE RL SEAASGHTF-REY GVAVWRQAPCGKGLEW/SLI DPPGGATYYADSVKGRFTI S
RDNSKNT L Y2 QURSERAEDTAYYY-CAKNERRMIGK S IK GFRDYIEQGFEVARYSS CDGMPICT STICCSEDARD  NO,

146 VI N@ 20?9. @@ﬂ?fg@ﬁ?fﬁ@ﬂj@gﬁIﬁqg@tﬁngTGTGg@TCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
EVQLLESGGGELV | KESENSS ET |
SRDNSKNTLYL (o

147 5 15 AACCCTGGTCACCGTCTCGAGC
VQLLESGGELVQPGGSLRLSCAASGFTFRSYDMGWARQAPGKALEWSTI GSNGANTYYADSVKGRFTI S

RDNSKNTL YL QUNSLRAEDT Avty YCAKLMSWFDYWEQGTLVTVSS DOM/r-53 SEQ I D NO 148
EVCLLESGGGLV@P@E@QRESGNWGEFWFER¥SWR%WR@WP@K@EEWWS¥@@SxGKWWYYﬂDSWKGRF¢I 10

SRDNSKNTL YL QRS CRAES T AV Y EAKERET T SEYAERXS EW@@WAﬁﬁGp@E TP RGTC 149
RECRELENSSL RACSSVINE T
YVGHGTT T&RCTACTGGGGTCAGGG

EVQLLESGEGL VA
SRiEehite R

AACCCTGGTCACCGTCTCGAGC

25 DOM7r-84 SEQ ID NO: 84
GAGGTGCAGCTGTTGGAGTCTGGGGGGGGCTTGGTACAGCC TGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTCGGAAGTATAGGATGTCGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
GGTCTCATCTATTGCGAGGAATGGTCGTTCTACATACTACGCAGACTCCGTGARGGGCCGGT TCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
30 ATTACTGTGCGAAAACTACGICIGGGTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC

DOM7r-85 SEQ ID NO: 85
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTAATAAGAAGGAGATGGGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG

35 GGTCTCATCTATTGATGTGAGTGGTAATGTTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
ATTACTGTGCGAAAATGGCTCATCCTCAGTCGGGGGTGGCTTTTGACTACTGGGGTCAGGGAACCCTGGT
CACCGTCTCGAGC

40 DOM7r-88 SEQ ID NO: 86
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCC TGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTCGGATGTATGATATGGCGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTARAGTG
GGTCTCAACTATTCTGTCTTCTGGTAAGGGTACATACTACGCAGACTCCGTGARGGGCCGGT TCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
45  ATTACTGTGCGAAATTGGCTCATCCTCAGAAGGGTAGTATTTTTGACTACCGGGGTCAGGGAACCCTGGT
CACCGTCTCGAGC

DOM7r-89 SEQ ID NO: 87
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG

50 CCTCCGGATTCACCTTTCATCAGGGTCCTATGGGGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
GGTCTCATGGATTCAGGCTACGGGTGGTGCTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
ATTACTGTGCGAAAGGGATGCATCCTCAGAGTGGTACTCTTTTTGACTACTGGGGTCAGGGAACCCTGGT
CACCGTCTCGAGC



DOVZr-55 SEQ I D NO. 150

VQL L ESGGGL VQPGGSL RL SCAASGF TFKWYPVKWRQAPGKGL EW/STI AYDGVQTYYADSVKGRFTI S
RDNSKNTL Wy QIhSLRAEDTAVYYCAKL GPTSRVFAATDFDYWEQGTLVTVSS 2@0DOVP2e 15O6BED | D NO
151 EVQLLESGGG.VQPGGSLRL SCAASGFTFPNYAVKWGRQAPGKGLEW/STI DTSGSTTYYADSVKGRFT
SRDNSKI\ITLYLQ\/I\ISLRAEDTAVYYCAKLTHPNAPRPAFDYV\GQGTLVTVSS DOMPr -57 SEQ | D NO.
152 25

EVQL L ESGGGLVQPGGSL RLSCAASG:TFDLTEI\/EV\X/RQAPG<G_ EW/SSI GPWGTPTYYADSVKGRFTI
SRDNSKNTL YL QVNSL RAEDTAVYYCAKI SHPQAMYHTFDYWGQGTLVTVSS DOMPT - 58 SEQ I D
NO 153

EVQ_LESGGG.VQP(ESE(RLS@AASWFAH@MTVWRQAPG(G_ EVWSDI DHSGSYTYYADSVKGRFTI 30
SRDNSKNTLYLQ%NQ_T@@TQW? ANHRGEETT TIPS ORI FC T T Tﬁt@%@ 154

SAONSKNT VL N PALDT RV TR gﬁ@%%@iﬁ@@%' S

NO 155 ATTACTGTGCGAAAAATTTGGGTCAGGGTTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAG
EVQLLESGGAE.VEPGGESL RLSCAASGFTFLNAENBWRQAPGKGLEWSTI DRDGANT YYADSVKGRFTI

SRDNSKNTLYLQVNSLRAEDTAVYYCAKL PPPVSPKKFDYWGQGTLVTVSS 40DOMr - 61 SEQ | D NGO
156 EVCLi@SGﬁ@ﬂM{F@EﬁE@U@CWAS@FTFEREGNNMWRQAPGKGLEMWSTlDRNGRYTYYADSVKGRFTl
SRDNSKNTL YL QVNSI TRAEIS T AVAP PRI OR BRIV RES VPSS BEMA 6T CSEO T BFNEY 157
; ~C - qggggggg%é%;g
Xe

45 EVQLLES ROAPLSKE FTI
SRDNSKNTLYL Jiceel e
158 EVCLh§SGEEEMEE§§§MBH@@&ﬁﬁ@ﬁ&ﬁﬁkﬁ&%ﬁ&gﬁﬁﬁﬁgﬂgﬁdﬁﬁg 6@5&%¥&Q§MKGRFT|
50 SRDNSKNTL Yt&QWNSL RAEDTAVYYCAKVI CONQCL FDYWGQGTL VTVSS DO\/I?r-64 SEQ | D NO!
159 EVQLLESGGG.VOPGGSLRL SCAASGFTFRDSEVBVWRQAPGKGL EVWSFI TSDGRDTYYADSVKGRFTI
SRDNSKNTL YL QWNSI=RAEDFAYYYCAKPSE PHVTAFDYWGOGTLVTVSS - 40 - DOWFr- 65 SEQ | D
hK) 160 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
EVQLLESGES V TEf ' S POGAFIE
SRDNSKNTL YL [CA A SoR
161 EVCLLESGEEhM@EﬁQ@EBh@@ﬁﬁ@65&58HﬁKNEMMBEﬁR@K@hEM&ﬁMkAﬁﬁﬁ@M&%%éQﬁMKGRFT|
SRDNSKNTL YL QYNSL RAEDTAVYYCAKL GHPQRGFDYWGQGTLVTVSS 10DOMIT- 67 SEQ | D NO. 162
25
DOM7r-94 SEQ ID NO: 91
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTGGGAATTATAGGATGACTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
GGTCTCAACTATTTCTCCTTTGGGTACGTATACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
30 TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGLCGGTAT
ATTACTGTGCGAAAGGGCGTTGGTCGATTTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAG
C

DOM7r-95 SEQ ID NO: 92
35  GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTGGTAGTTATCCTATGGGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTGGAGTG
GGTCTCATGGATTCGTGGGAGGGGTCTTGCTACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCARATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
ATTACTGTGCGAAATATTTTCATGGTAAGTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAG
40 c

DOM7r-96 SEQ ID NO: 93
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTAGTGCTTATGTGATGGGTTGGGTACGCCAGGCTCCAGGGAAGGGTCTAGAGTG
45 GGTCTCATCGATTCGGATGCCGGGTTATCTGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT
ATTACTGTGCGAAACGTACTCCTTTTTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC

DOM7r-97 SEQ ID NO: 94

50 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAG
CCTCCGGATTCACCTTTGAGCATTATTCGATGGGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTG
GGTCTCAGAGATTGATCCGGATGGTATTATGACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATC
TCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTAT



EVQLLESGGGL VQPGGSL RL SCAASGFTEGT SDVBVWRQAPGKGL EW/STI DSGGSFTYYADSVKGRFTI
SRDNSKNTL YL QVNSL RAEDTAVYYCAKPRHPQGGVTFDYWEQGTLVTVSS DOWPr- 68 SEQ | D NO. 163
15 EVQLLESGGELIMQRESSL RL SCAASGFTFEHVPMAVWRQAPGKGL EW/SRI SEQERNIMYARSYKGRFTI
SRDNSKNTL YL QVNSL RAEDTAVYYCAKVQHPVBPHEFDYWGQGTL VTVSS DOWVZr - 69 SEQ | D NO
164 EVQLLESGGG.VQPGGSLRL SCAASGFTFEQGVIVBVWRQAPGKGL EVWSSI NPGGQFTYYADSVKGRFTI
20 SRDNSRNTLYLQVNSLRAEDTAVYYCAEDL GPGFDYWSRGTLVTVSS DOMPr- 70 SEQ | D NO. 165
EVQLLESGGGE. VQPGGSL RL SCAASGFTFERWPVBVWRQAPGKGL EW/STI DRSGNTTYYADSVKGRFTI
SRDNSKNTL YL QUNSL RAEDTAVYYCAKVL HPQAGSAFDYWGEQGTLVTVSS 25 DOMPr-71 SEQ | D NO
166 EVQLLESGEESVPEESLRISCAASGHIRCESIVERIRONP G GLENY S Y DNOGY D YARSYKGRF T
SRDNSKNTL YL QUNSICRAEDFAVYEEAKYKL L GPSTEFDYWEQGTLVTVSS 30DOMZr - 72 SEQ | D NO
167 EVQLLESGGGEVQPGGSLRLSCAASGFTFSSDVIVBVWRQAPGKGL EVWSS| TRSGVIJTYYADSVKGRFTI

SRDNSKNT EéLQ?NﬁER%EDﬁWCA@(YAPPAVEFD v;@ r- 73 SE% | D.NO 168
BWR G
£ 1 CCGTGA EG

35 EVQLL

SRDNSKNTL YL VNG

169 EVQLL Esmmtﬁcm%ﬁbm%m&ﬂc&ﬁ@i&r \‘léé@&&(lﬁGQFTl
40 SRDNSKNTL ¥tQNStRAEDTAYYAYGAKRREPQEGYTRDYWBOET LA THSS TDOMER XS TSEQ2ED NO
170 EVQLILESGORNOPEGESL RL SCAASGFTFARGPVBVWRQAPGKGLEVW/STI TNDGTSTYYADSVKGRFT
SRONSKNTL YL QUNSL RAEDTAVYYCAEPPHSGRPMFDYWGQGTLVTVSS 45 DOMPr-76 SEQ | D NO

171 EVQLLES :' %%W@%?ﬁﬁp gGRFTI

SRDNSKNTLYL DY VEFK

172 EVQL h?SG&%&Q&’%bM@&%@%&&%ﬁ&MMM
SRDNSKNTLYLCNN&EB&E@KAMXX@A&ERHR@GEMIEBM%@EE@%M@MS@C@ﬁkﬁ@mﬂﬁcﬁﬁﬁt@ﬁANO‘ 173
VIM 2011) ( 0062L5PCTLER2BENT060AAI2 TFGA4 AAEGCGGTTGAGTTTGACTAC TGGGGTCAGGGAACCCT
EVQLLESGGE. VEPEBESERICSCARSGFTFDDSHVAWRQAPGKGL EW/SRI SREGKATYYADSVKGRFT |
SRDNSKNT&JLQNNSLRAEDTAVYYCAAPNDQSAAFDYWEEEWLVTVSS

Amino acid sequences

DOM7h-112 SEQ ID NO: 97
EVQLLESGGGLVQPGGSLRLSCAASGFTFGGYVMGWVRQAPGKGLEWVSAINRFGSSTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKGSLRHEDYWGQGTLVTIVSS

25
DOM7h-98 SEQ ID NO: 98
EVQLLESGGGLVQPGGSLRLSCAASGFTFGNYAMAWVRQAPGKGLEWVSSIDMVGIKTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKGFRIFDYWGQGTLVIVSS

30 DOM7r-29 SEQ ID NO: 99
EVQLLESGGGLVQPGGSLRLSCAASGFTFKDYDMTWVRQAPGKGLEWVSMISSSGLWTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKGFRLFPRTFDYWGQGTLVTVSS

DOM7r-35 SEQ ID NO: 100
35 EVQLLESGGGLVQPGGSLRLSCAASGFTEFSLYRMVWVRQAPGKGLEWVSMISQFGNQTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKVRSWDQTGGRRTEDYWGQGTLVTVSS

DOM7r-36 SEQ ID NO: 101
EVQLLESGGGLVQPGGSLRLSCAASGFTEFNHY TMGWVRQAPGKGLEWVSLIHPSGTVTYYADSVKGRETI
40 SRDNSKNTLYLOMNSLRAEDTAVYYCAKWSSRAFDYWGQGTLVTIVSS

DOM7r-38 SEQ ID NO: 102
EVQLLESGGGLVQPGGSLRLSCAASGEFTFDNNAMGWVRQAPGKGLEWVSTISANGNATYYADSVKGRFTI
SRDNSKDTLYLOMNSLRAEDTAVYYCAKGFRREDYWGQGTLVTIVSS

45
DOM7r31 SEQ ID NO: 103
EVQLLESGGGLVQPGGSLRLSCTASGFTFRHYRMGWVRQAPGKGLEWVSWIRPDGTFTYYADSVKGRFTI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKSYMGDRFDYWGQGTLVTVSS

50 DOM7h-32 SEQ ID NO: 104
EVQLLESGGGLVQPGGSLRLSCAASGFTFGNY PMTWVRQAPGKGLEWVSTISYGGLATY YADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKMAINGVRPRRFDYWGQGTLVTVSS

DOM7h-33 SEQ ID NO: 105



DOWr-79 SEQ ID NO 174 5

EVQLLESGGELVQPGGSL RL SCAASGHTFDVBEMSWRQAPGKGLEW/SAI TSDGSSTYYADSVKGRFTI
SRDNSKNTLWOGMNBIEAEDTAVYYCAKPSL PHVTAFDYWSQGTLVTVSS DenreEr8osa@12 D NO
175 EVQLLESGGGELVQPGGSLRLSCAASGFTFERSTMHW/RQAPGKGLEWSEI DALGTDTYYADSVKGRFTI
10 SRDNSKNTLYLQWNSLRAEDTAVYYCAKSSDHPONSFDYWGQGTLVTVSS DOM/r - 81 SEQ | D NO
176 EVQLLESGGGELVQPGGSL RLSCAASGFTFEPREMYWWARQAPGKGLEVWARI GADGHT TYYADSVKGRFTI
SRDNSKNTLYLQVNSLRAEDTAVYYCAKQLGFDYWEQGTLVTVSS 15 DOM/r-82 SEQ | D NO. 177
EVQLLESGGGELVQPGGSL RLSCAASGFTFDAY SMWWRQAPGKGLEW/STI GRWGEI TYYADSVKGRFTI
SRDNSKNTL YL Q¥INSIL RAEIST AVPEEEAKRRYA GPY M-S OIRFDYWWEQET LaVIT VES 02 XXM A58 BGIBEQ | D

NO. 178 SRDNSKNTLYLQOMNSLRAEDTAVYYCAKVRSMRPYKFDYWGQGTLVTVSS
EVQLLESGGE.VQPGGESL RL SCAASG:TFI\/RYPM/V\X/RQAPG?G_ EW/SSI SPAGYGTYYADSVKGRFTI

hy
SONOENTLY L R B G S SRR DY YRRV . DOMR L - 84 R5Q.L D N

EVOL L ESGEGL VOPOGSL R SCARS T FRKYRUEWROAPCR A EVW/S5! ARNGRSTYYADSVKGRFTI
SRDNSKNTL YL QYNSERAEDEAY YYCAKT TSGFDYWEQGTLVTVSS DOWPr-85 SEQ ID NO 180
EVOL L ESGGGL VERGESE RICBCAASERTENKKENBMRQARCKGLEWSSI EMSENEYY ADSVKGRETI 30
SRDNSKNT LY L QVNSISRAEDT AV Y SAKIVAHPOS VAR DYWEESTICYTVSSVSOM T - 88 SEQ | D NO. 181
EVQ.LESGGGLV@CI;SLRLSCAASGFTFRWDI\MV\X/RQAPGKG_ KWSTI LSSGKGTYYADSVKGRFTI

o v e R S B S

SRDNSKNT iy L QWNSL RAEDT%«VYYCAKGNHPQSGT YWEQGTLVTVSS 40DOVFr-90 SEQ | D NO
183 EVQLLESGHKaMPECSERLISCAASEHT FDVADVDW/RQAPCKGLEW/SG SSSGGYTYYADSVKGRFTI
SRDNSKNTL YL QWNSILRAEIGT APEECANE X IGF DYMGQGT I WIALSEC LXOIVE S F8RGISEQrAIDVNGFTI84 45
EVQL L ESGGGEL VEPEESI RIYSQARSEFTH BT SSHENATROGAPEKH  ERYSVYITHOSGT PTYYADSVKGRFTI
SRDNSKNT%%L QVNSL RAEDTAVYYCAKFPFTHGKFDYV\G@TLVTVSS DOWr-93 SEQ | D NO

)

i ol i e

50 SRDNSKNTL YL MRS
STI SPLGTYTYYADSVKGRETI

EVQLL ESGGGEL VOPGGRSL RL SCA Rietpeeys i Eriieinly
SRDNSKNTL YL QvSILRAEDEAYYXGAKGRS! FDYWGQGTLVTVSS

25 EVQLLESGGGLVQPGGSLRLSCAASGFTFDNGDMVWVRQAPGKGLEWVSGIAHNGRNTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKNLGQGEDYWGQGTLVTIVSS

DOM7h-88 SEQ ID NO: 112
EVQLLESGGGLVQPGGSLRLTCAASGFTLNGTSMGWVRQAPGKDLEWVSSIMPVGSHTYYADSVKGRETI
30 SRDNSKNTLYLOMNSLRAEDTAVYYCAKMAHPQSGVAFDYWGQGTLVTIVSS

DOM7h-89 SEQ ID NO: 113
EVQLLESGGGLVQPGGSLRLSCAASGFTFDHAPMKWARQAPGKGLEWVSY IGSAGNMTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKDEGPEDYWGQGTLVTIVSS

35
DOM7h-90 SEQ ID NO: 114
EVQLLESGGGLVQPGGSLRLSCTASGFTFDGMDMSWVRQAPGKGLEWVSSISTTGGTTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKPRHPQGGVTEDYWGQGTLVTIVSS

40 DOM7h-91 SEQ ID NO: 115
EVQLLESGGGLVQPGGSLRLSCAASGFTFEAE TMAWVRQAPGKGLEWVSTIHSEGSRTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKPRHPOGGVTEFDYWGQOGTLVTVSS

DOM7h-92 SEQ ID NO: 116
45 EVQLLESGGGLVQPGGSLRLSCAASGFTFSTGEMAWVRQAPGKGLEWVSSISSSGATTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKPRHPQGGVTEDYWGQGTLVTIVSS

DOM7h-93 SEQ ID NO: 117
EVQLLESGGGLVQPGGSLRLSCAASGFTFPSADMVWVRQAPGKGLEWVSRISPEGNHTYYADSVKGRETI
50 SRDNSKNTLYLOMNSLRAEDTAVYYCAERPPSDYVSEFDYWGQGTLVTVSS

DOM7h-94 SEQ ID NO: 118
EVQLLESGGGLVQPGGSLRLSCAASGFTFANATMSWVRQAPGKGLEWVSDIDQVGHATYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKYSWHPDLEDYWGQGTLVTVSS



- 42 - DOWPr-95 SEQ I D NO 187

EVQL L ESGGGL VQPGGSL RL SCAASGFTFGSYPMGWRQAPGKGL EVWSW RGRGLATYYADSVKGRFTI
SRDNSKNTLWOQWNBIRAEDTAVYYCAKYFHGKFDYWGQGTLVTVSS 5 DOMZr PEG/EBEQEIND. 188
EVQL L ESGGGL VQPGGSL RL SCAASGFTFSAYVMAWRQAPGKGL EW/SSI RVMPGYL TYYADSVKGRFTI
SRDNSKNTL YL QVNSL RAEDTAVYYCAKRTPFFDYWGQGTLVTVSS 10DOMIT - 97 SEQ | D NO. 189
EVQLL ESGGGLVQPGGSL RL SCAASGFTFEHY SMAWRQARGKGL EVWSEI DPDG MI'YYADSVKGRFTI
SRDNSKNTL YLQWNSL RAEDTAVYYCAKAPGVL EMAY THFDYWBQGTLVTVSS DOWPr - 98 SEQ | D NO
190 15

EVQL L ESGGGL VQPGGSL RL SCAASGFTFRHYVMGWRQAPGKGL EVW/SAI SAHGNRTYYADSVKGRFTI
SRDNSKNTL YL QUNSI:RAEDFAY YPOAKSYSE AL TPFDYWSQGTLVTVSS  DOWPr-99 SEQ | D NO
191 EVQLLESGEGN VRS RS P T VA R R R G W SR S AR VPP Y AP S VR GRF T
20 SRDNSKNTL YEQVRSTRAEBTAVACAKEI REEBRAVEFDYIEESITVTUSS EXEMPLI FI CATI ON 25

Exanmple 1 BE%}[E(@;;C&E@%&CE%U sation: 30The routine bacterial expression
level in 2. 5kysha 51. MRS » det-eF iy Nesh kol Jawl fgs Stbin e v b M@k riedi a
at 30C for 48hmsxatLy2b@rpreorheyirephysbeabcalaract eri stics were determ ned
by SEC MALLS and DSC. SEC MALLS (size exclusion chromat ography with

mul ti - and? e- PASERST | gh? -IDské&t £&2¥ing) is a non-invasive technique for the
char act eri zi HgPFECTECPYTOT B PRI AD BN GRR G C L BRSEF YRR ST § P i VSR Ta e
concent r at i A" OF T g A FAEHGH E € BB &TTGY E°PBSf 4P e separ at ed accor di ng

to their hydpogdynam ¢ppropgsties by size exclusion chromatography (colum:
TSK3000; 15200} o1 EotdcRWhitds SeRAE &lcFOfkrybik@vREORBSEYs BfsnEney PLakREL Tk O
scatter |i ghtrisxiEasunedrusiTAgy @ rREMirramgbertkASIR- | | ght - scattering
(MALLS) detector. The intensity of the scattered |light while protein passes
t hrough t he @efiéct@tr P2 40 ¥easit ed as a function of angle. This
nEaSlH'enE6ﬂ F%@&%ﬁS@g@é@@@ﬁgﬁL%ﬁSFﬁA%qQ@F§§§8¥QﬂVﬁQAPGKGLEWVSAITG GYPTYYADSVKGRFTI

SRDNSKNT OMNSLRAEDTAVYYCAKL GVLWRRREDYWGQGTLVTVSS

DOM7h-101 SEQ ID NO: 124
EVQLLESGGGLVQPGGSLRLSCAASGFTFGAY SMMWVRQAPGKGLEWVSRISRNGTVTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKIRWNTAQVPVEDYWGQGTLVTVSS

25
DOM7h-102 SEQ ID NO: 125
EVQLLESGGGLVQPGGSLRLSCAASGFTFGPYWMAWVRQAPGKGLEWVSTITPSGRGTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKGRPRVGLWRSGEFDYWGQGTLVTIVSS

30 DOM7h-103 SEQ ID NO: 126
EVQLLESGGGLVQPGGSLRLSCAASGFTFGQYAMOWVRQAPGKGLEWVSS INITGSTTY YADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKGFRSFDYWGQGTLVTVSS

DOM7h-106 SEQ ID NO: 127
35 VQLLESGGGLVQPGGSLRLSCAASGEFTFAGY TMSWVROAPGKGLEWVSTISGEFGWTTYYADSVKGRETIS
RDNSKNTLYLOMNSLRAEDTAVYYCAKRLGMREFDYWGQGTLVTVSS

DOM7h-109 SEQ ID NO: 129
40 EVQLLESGGGLVQPGGSLRLSCAASGFTFGPYSMGWVRQAPGKGLEWVSFIHSDGRHTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKKTPYREDYWGQGTLVTIVSS

DOM7h-111 SEQ ID NO: 130
EVQLLESGGGLVQPGGSLRLSCAASGFTFGQYAMOWVRQAPGKGLEWVSSINITGSTTYYADSVKGRETI
45 SRDNSKNTLYLOMNSLRAEDTAVYYCAKGFRSEDYWGQGTLVTIVSS

DOM7h-114 SEQ ID NO: 131
EVQLLESGGGLVQPGGSLRLSCAASGFTFRRYAMSWVRQAPGKGLEWVSTISPYGPVTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKAYYGGEDYWGQGTLVTIVSS

50
DOM7r-34 SEQ ID NO: 132
EVQLLESGGGLVQPGGSLRLSCAASGFTFDAYAMGWVRQAPGKGLEWVSKIDSPGWRTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKSARMRSRHFDYWGQGTLVTVSS



- 43 - concentration determ ned using the refractive index (RI') detector
all ows cal culation of the nolar nmass using appropriate equations (integral
part of twe analoyass software Astra v.5.3.4.12). The hi ghestP2@ioneaEnt r ati on
at the md-point of the eluting peak is about 8- 10uM and this consequently
is the concentration at which MALLS determ nes the in- 5solution state of
t he protein. DSC (Differential Scagging Calorinmetry): briefly, the
protein is heated at a constant rate of 180 degrees C/ hrs (at Ing/nL in
PBS) and a detectabl e heat change associated with thermal denaturation
measur ed. Theowrransi seonomia@posnt (appTm) is determ ned, which is described
as t he t enpeF&UIFEeCAHNEYRECEDRLSORAICAEF Y GINEIVAQA RSKEFEWVERISROGTIAY K VS VKGRE T
confor mat i onS&WKNTféfL%%PAW%T@AH%%QV@HFD%@%TLVD% det ermi ned the
appar ent gran §d0| nt gpan) as nost of the proteins exam ned do
LsE

t full
o 1ol Ly robihd, e b SR L e siail e e mlenugothe

are summarised in Table 1 bel ow. Cross- react|V|ty of the Al budAbsTM (i e,
anti - serum abtynri-mo dAbs )iowas: det er m ned agai nst human, Cynonol gus nonkey
(cyno), 1@t amLWV@@G@W@E@WWS(@YW%%K@WV&altﬂPé§IQigm@vswfrace
pl asnon r esoAANCENTSPRINSIRFERTRY 5 CABRld CMB VAE B e TRACGAS T (’Sed. The epi t ope
mappi ng to dgm N, (D1 2,3) of human serum al bum n (HSA) was

20 performed Eb'&LEQG@%Q%%QLPEL%AE&ée%%nhﬁ%éﬁv%‘@ée@%‘sﬁ%@égdﬁ'%z_(s'vf@eﬁ%S e)
coval ent |y cowrpiselriy@om eVoriEhi P b @ HRe: &REREIRGIocTINE/SEXPr €SSi on was i n
2.5L baffled glass flasks in a volunme of 500nm. in OverN ght ExpressTM at

30C, 250r pm pomM7r-42 MBELSoresulss: A single VH Al budAb is 14kDa in size. Any
val ue bet weeRAVA4EFRFLISKIDELHS CHRSIGET MR VY ONIRKEISWVES I DRAFRIEE K M VBFREFAr yi ng
degr ees 26 s ERPISEIHASSBE AL T TRV - 28t TR PFH R8P (i . e 16kDa predomni nately
nononeri ¢ under. the gggdﬂDthcpn ested whereas 22kDa indicates a strong

propensity t@v&ﬁ%d&@g%@ﬁ&s %T%%MV%‘@GKG%&ﬁ%%ﬁysfwérﬂ%%mmﬂ _
concentr at i OBrEsxPFOL IR PRCRXROEFRBRGSTaECh hi gher at | nmg/nL in

t he actual reaction cell conpared to MALLS. This higher concentration 30

coul d expbai poin-par see e presence of two appTns for some Al budAbs as seen

in table 1; EVIDLEOIHLUOGTESPCTHEPZDHD/ OG0T ROARCEAUTSHESSCEHIEEFHEVRFRES| ut i on

affinities of*PRETEAES W HIPTHE Gét et i e “By* 1€ edtii*i bri um di al ysis or

fl uorescence pol ari sggé% fpart from DOM7h-112, all above Al budAbs | eads

are fullypcr 9§@L’E§@f§€;tL\/gyﬁ3G§§1{L%§z§bth?ﬁRAYRMMWVRQAPGKGLEWVSsIDPDGAVTYYADSVKGRFTI

SRDNSKNTLYLOMNSLRAEDTAVYYCAEHFDLAMPNPNAKEDYWGQGTLVTVSS

DOM7r-46 SEQ ID NO: 141
EVQLLESGGGLVQPGGSLRLSCAASGFTFSRYQOMSWVRQAPGKGLEWVSSIKSNGSSTYYADSVKGRETI
35 SRDNSKNTLYLOMNSLRAEDTAVYYCAKPSROSEFQYPSFDYWGQGTLVTVSS

DOM7r-47 SEQ ID NO: 142
EVQLLESGGGLVQPGGSLRLSCAASGFTFGRYKMGWVRQAPGKGLEWVSSISPTGSSTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKTGYVMVEHFDYWGQGTLVTVSS

40
DOM7r-48 SEQ ID NO: 143
EVQLLESGGGLVQPGGSLRLSCAASGFTFSDY PMKWVRQAPGKGLEWVSTINSSGTITYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKPLLPEDYWGQGTLVTIVSS

45 DOM7r-49 SEQ ID NO: 144
EVQLLESGGGLVQPGGSLRLSCAASGFTFARYRMCWVRQAPGKGLEWVSCIRDPGFPTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKCSPSSTQCTGLFDYWGQGTLVTVSS

DOM7r-50 SEQ ID NO: 145
50 VQLLESGGGLVQPGGSLRLSCAASGFTFRFYGMAWVROAPGKGLEWVSLIDPPGGATYYADSVKGRETIS
RDNSKNTLYLOMNSLRAEDTAVYYCAKMERRHLKSGHKGEDYWGQGTLVTVSS

DOM7r-51 SEQ ID NO: 146
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det erm ned. IhpsEsscclugrdsoLilserticyher: yexperr@atedwveorstectHTal AlGNKEHFTDSC
experinments amﬂsgNTIgthMWSLEMETTeV%WKIiJHKYS@ﬁQHIYFWG%?aweV&Sf the dAb at this

el evat ed con%en7trat| on fobrI det ails, see explanation also above). 20 - 45
;ngapggepgmﬁg%ggeﬁé? LR%@%%FW h%&éWARbgseKbgﬂgtTBG@Ngﬁwgg%sr R gmgloned
vector where proteil anD;(Spresm on i1s ven by the LacZ promoter. A GAS1
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DOM7r-58 SEQ ID NO: 153
EVQLLESGGGLVQPGGSLRLSCAASGFTFAHQDMTWVRQAPGKGLEWVSDIDHSGSYTYYADSVKGRETI
30 SRDNSKNTLYLOMNSLRAEDTAVYYCAKWWHPQGGTEFDYWGQGTLVTVSS

DOM7r-59 SEQ ID NO: 154
EVQLLESGGGLVQPGGSLRLSCAASGFTFGSKDMSWVRQAPGKGLEWVST IGANGKATYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAEAGHPQAPSFKSEFDYWGQGTLVTIVSS

35
DOM7r-60 SEQ ID NO: 155
EVQLLESGGGLVQPGGSLRLSCAASGFTFLNAEMSWVRQAPGKGLEWVSTIDRDGANTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKLPPPMSPKKEDYWGQGTLVTIVSS

40 DOM7r-61 SEQ ID NO: 156
EVQLLESGGGLVQPGGSLRLSCAASGFTFEREGMMWVRQAPGKGLEWVSTIDRMGRYTYYADSVKGRFTI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKRDSHPMGFDYRGQGTLVTVSS

DOM7r-62 SEQ ID NO: 157
45 EVQLLESGGGLVQPGGSLRLSCAASGFTFENEKMSWVRQAPGKGLEWVSSIGPTGSGTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKTPHPQVSSEFDYWGQGTLVTVSS

DOM7r-63 SEQ ID NO: 158
EVQLLESGGGLVQPGGSLRLSCAASGFTFEIDHMGWVRQAPGKGLEWVSEIAPSGDRTYYADSVKGRETI
50 SRDNSKNTLYLOMNSLRAEDTAVYYCAKVICONQCLEDYWGQGTLVTVSS

DOM7r-64 SEQ ID NO: 159
EVQLLESGGGLVQPGGSLRLSCAASGFTFRDSEMSWVRQAPGKGLEWVSFITSDGRDTYYADSVKGREFTI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKPSLPHVTAFDYWGQGTLVTVSS
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DOM7r-65 SEQ ID NO: 160
EVQLLESGGGLVQPGGSLRLSCAASGFTFEDETMSWARQAPGKGLEWVSS IGDAGMPTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKGEPIYVHTTHEFDYWGQGTLVTVSS

DOM7r-66 SEQ ID NO: 161
EVQLLESGGGLVQPGGSLRLSCAASGFTFPHGKMGWVRQAPGKGLEWVSWIAGSGDMTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKLGHPQRGEFDYWGQGTLVTVSS

DOM7r-67 SEQ ID NO: 162
EVQLLESGGGLVQPGGSLRLSCAASGFTFGTSDMSWVRQAPGKGLEWVSTIDSGGSFTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKPRHPQGGVTEDYWGQGTLVTIVSS

DOM7r-68 SEQ ID NO: 163
EVQLLESGGGLVQPGGSLRLSCAASGFTFEHVPMAWVRQAPGKGLEWVSRISEQGSNTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKVQHPMSPHEFDYWGQGTLVTIVSS

DOM7r-69 SEQ ID NO: 164
EVQLLESGGGLVQPGGSLRLSCAASGFTFEQGMMSWVRQAPGKGLEWVSSINPGGQFTYYADSVKGRETI
SRDNSRNTLYLOMNSLRAEDTAVYYCAEDLGPGEDYWGQGTLVTVSS

DOM7r-70 SEQ ID NO: 165
EVQLLESGGGLVQPGGSLRLSCAASGFTFERWPMSWVRQAPGKGLEWVSTIDRSGNTTYYADSVKGRFTI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKVLHPQAGSAFDYWGQGTLVTVSS

DOM7r-71 SEQ ID NO: 166
EVQLLESGGGSVQPGGSLRLSCAASGFTFGGSDMGWVRQAPGKGLEWVSY IDNQGYNTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKYKLLGPSTEFDYWGQGTLVTIVSS

DOM7r-72 SEQ ID NO: 167
EVQLLESGGGLVQPGGSLRLSCAASGFTFSSDVMSWVRQAPGKGLEWVSSITRSGMOTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKYAHPQSAVEFDYWGQGTLVTIVSS

DOM7r-73 SEQ ID NO: 168
EVQLLESGGGLVQPGGSLRLSCAASGEFTFRNEPMSWVRQAPVKGLEWVSTISPDGSGTYYADSVKGRFTI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKHGHPQGARFDYWGQGTLVTVSS

DOM7r-74 SEQ ID NO: 169
EVQLLESGGGLVQPGGSLRLSCAASGFTFLNSEMSWVRQAPGKGLEWVSTIGYAGTPTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKPRHPQGGVTEDYWGQGTLVTIVSS

DOM7r-75 SEQ ID NO: 170
EVQLLESGGGLVQPGGSLRLSCAASGFTFARGPMSWVRQAPGKGLEWVSTITNDGTSTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAEPPHSGRPMEDYWGQGTLVTVSS

DOM7r-76 SEQ ID NO: 171
EVQLLESGGGLVQPGGSLRLSCAASGFTFQRTAMSWVRQAPGKGLEWVSSIEASGRYTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKQSHPONGREFDYWGQGTLVTVSS

DOM7r-77 SEQ ID NO: 172
EVQLLESGGGLVQPGGSLRLSCAASGFTFDASEMAWVRQAPGKGLEWVSSITVYGDRTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKPRHPQGGVTEDYWGQGTLVTIVSS

DOM7r-78 SEQ ID NO: 173

need to be determ ned.
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standard at knowssomneerdssstisonsscrBan3dvanye ol g gedivAk nrdAtr Twas St hear T

det ect ed usi ABPEENEODOINPBLSTRONARABROEAAHYBEAGEETTWS| abel | ed with the MSD
sul fo-tag. Ea&@hdgb was diluted in assay buffer containing 10% control rat
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concent r 40 i oARPISEUT Y LOYNFIRBERFAV L YCAES PO OHSFERS OdBLEAS ned from 20 replicate
val ues and entered into WnNonLi n anal ysis package (eg version 5.1

(avail abl e f E0f Dhar ST Chcp, . Muntaj e B S
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EVQLLESGGGLVQPGGSLRLSCAASGEFTEFDAY SMMWVRQAPGKGLEWVSTIGRWGEITYYADSVKGRETT
SRDNSKNTLYLOMNSLRAEDTAVYYCAKRRYIGPYMLSGRFDYWGQGTLVTVSS

20 DOM7r-83 SEQ ID NO: 178
EVQLLESGGGLVQPGGSLRLSCAASGFTFMRY PMVWVRQAPGRGLEWVSSISPAGYGTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKGHEISRFSRWSSFDYWGQOGTLVTVSS

DOM7r-84 SEQ ID NO: 179
25 EVQLLESGGGLVQPGGSLRLSCAASGFTFRKYRMSWVRQAPGKGLEWVSSIARNGRSTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKTTSGEDYWGQGTLVIVSS

DOM7r-85 SEQ ID NO: 180
EVQLLESGGGLVQPGGSLRLSCAASGFTFNKKEMGWVRQAPGKGLEWVSSIDVSGNVTYYADSVKGRETI
30 SRDNSKNTLYLOMNSLRAEDTAVYYCAKMAHPQSGVAFDYWGQGTLVTIVSS

DOM7r-88 SEQ ID NO: 181
EVQLLESGGGLVQPGGSLRLSCAASGFTFRMYDMAWVRQAPGKGLKWVSTILSSGKGTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKLAHPQKGSIFDYRGQGTLVTIVSS

35
DOM7r-89 SEQ ID NO: 182
EVQLLESGGGLVQPGGSLRLSCAASGFTFHQGPMGWVRQAPGKGLEWVSWIQATGGATYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKGMHPQSGTLEDYWGQGTLVTIVSS

40 DOM7r-90 SEQ ID NO: 183
EVQLLESGGGLVQPGGSLRLSCAASGEFTFDVADMDWVRQAPGKGLEWVSGISSSGGYTYYADSVKGRFTI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKNLGQGFDYWGQGTLVTVSS

DOM7r-92 SEQ ID NO: 184
45 EVQLLESGGGLVQPGGSLRLSCAASGFTFDTSSMLWVRQAPGKGLEWVSVIHQSGTPTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKFPFTHGKEFDYWGQGTLVTVSS

DOM7r-93 SEQ ID NO: 185
EVQLLESGGGLVQPGGSLRLSCAASGFTEFNNY TMGWVRQAPGKGLEWVSLIHTSGTVTYYADSVKGRETI
50 SRDNSKNTLYLOMNSLRAEDTAVYYCAKWSSRAFDYWGQGTLVTIVSS

DOM7r-94 SEQ ID NO: 186
EVQLLESGGGLVQPGGSLRLSCAASGEFTFGNYRMTWVRQAPGKGLEWVSTISPLGTYTYYADSVKGRFTI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKGRWSIFDYWGQGTLVTVSS



25 Exanple 3: Affinity maturati on of nave VH Al budAbsTM - 47 - 12 VH

Al budAb | eads isol ated from nave sel ection were taken forward for affinity
mat ur at i omo 2bndiogdidual error prone |ibraries (EP) of DOWETAPS)10D@NTZ - 35,
DOW/r - 31, DOWrh-98, DOMrh-112, DOW/r-38 and DOV/r-29 were made, whereas the
foll ow ng parental clones were pooled and conbined in a single EP library
and screened 5 together: DOWr-83, DOW/t485, DOM/r-92, DOM/r-94 and
DOMFr-95. All libraries were greater than 2x109CFU/ nlL Sel ections were
performed in 4 rounds on sol uble antigen (biotin-HSA;, biotin-RSA; bl ocking
with 2% Marvel ) by cross over-selection wi th decreasing concentration of 10
antigen: Roundt’rap5 1SEg MD(HBAL®T RSA), Round 2 at 1jtM (RSA or HSA),

fol l oned by ZVERIEPHEL VGRS S6PASET & PIHHTVARAPEHOMVY AR CREAITY VAT peet L vel vy,
with the §aWERWWB@HQ%LWF956&%3“@&@%@@(5@3%%5 fromboth, R3 and R4
out puts were,ge¢r, eEgegEgégsWﬁ_rlggt ant Bl Acore and cl ones ranked according to

H r= : . . . . . .
their off-rageQRENscL ERecM skt kb iek Co@bl by rTRasYEereat S
wer e per f or megh@RntIRbRWR A TaRes rkeatrapdbetowyss Tabl e 3 | nproved cl one
From round DOM/r-31- 14 R4 DOM/r-201 R3 DOM/r-36-2 R4 DOMIr - 36-8
10 DOM7r-97 SEQ ID NO: 189
EVQLLESGGGLVQPGGSLRLSCAASGFTFEHYSMGWVRQAPGKGLEWVSEIDPDGIMTYYADSVKGRFTI

SRDNSKNTLYLOMNSLRAEDTAVYYCAKAPGVLEMWITHEDYWGQGTLVTIVSS

DOM7r-98 SEQ ID NO: 190
15 EVQLLESGGGLVQPGGSLRLSCAASGFTFRHYVMGWVRQAPGKGLEWVSAISAHGNRTYYADSVKGRETI
SRDNSKNTLYLOMNSLRAEDTAVYYCAKSYSLALTPEFDYWGQGTLVTVSS

DOM7r-99 SEQ ID NO: 191
EVQLLESGGGLVQPGGSLRLSCAASGFTFTVYEMKWVRQAPGKGLEWVSAISAGGKYTYYADSVKGRETI
20 SRDNSKNTLYLOMNSLRAEDTAVYYCAKEIRHLDNAVEFDYWGQGTLVTVSS

EXEMPLIFICATION
25
Example 1
Biophysical Characterisation:
30 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

35  solution. Briefly, proteins (at concentration of Img/mL in buffer Dulbecco’s PBS) are
separated according to their hydrodynamic propertics by size exclusion chromatography
(column: TSK3000; S200). 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

40  measured as a function of angle. This measurement taken together with the protein
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concentration determined using the 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). The highest concentration at the mid-point of the eluting peak is about 8-
10uM and this consequently is the concentration at which MALLS determines the in-
solution state of the protein.

DSC (Differential Scanning Calorimetry): briefly, the protein is heated at a
constant rate of 180 degrees C/hrs (at Img/mL in PBS) and a detectable heat change
associated with thermal denaturation measured. The transition midpoint (appT'm) 1S
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 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. The software package used
was Origin® v7.0383.

Characteristics of the VH dAbs are summarised in Table 1 below. Cross-
reactivity of the AlbudAbs™ (ie, anti-serum albumin dAbs) was determined against
human, Cynomolgus monkey (cyno), rat and mouse serum albumin (“4AGs” in the
table) using surface plasmon resonance (SPR). In this case, Biacore™ was used. The
epitope mapping to domain 1, 2 and/or 3 (D1,2,3) of human serum albumin (HSA) was
performed using SPR and purified individual domains of HSA (in-house) covalently
coupled to a CMS chip (amine coupling). The expression was in 2.5L baffled glass
flasks in a volume of 500mL in OverNight ExpressTM at 30C, 250rpm.

MALLS results: A single VH AlbudAb is 14kDa in size. Any value between 14
and 28kDa as determined by MALLS is indicative of varying degrees of self-
association or dimer formation (i.c 16kDa predominately monomeric under the
conditions tested whereas 22kDa indicates a strong propensity to dimerise under
MALLS conditions).

DSC results: The concentration of protein in a DSC experiment is much higher
at lmg/mL in the actual reaction cell compared to MALLS. This higher concentration

could explain in part the presence of two appTms for some AlbudAbs as seen in tablel;
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the first Tm constitutes the dissociation of the dimeric complex, whereas the second Tm

represents the unfolding of the actual AlbudAb protein.

Table 1

(E.coli) mg/LL

in shake
(4AGs) [kDa] appTml | appTm?2 flasks SPR
no human;
yes other 3
DOM7h-112 antigens 16 62 66 46.6 No binding
DOM7h-98 yes 14.7 65 28.3 D2
DOM7r-29 yes 16.9 62.5 21 D2
DOM?7r-35 yes 21.8 58.7 61.8 33.5 D2
DOM7r-36 yes 98/45/16 67.4 69.9 31.5 D2
DOM7r-38 yes 14.8 61.3 64.5 61.5 D2
DOM7r-31 yes 15 67.9 74.5 25 D2

*: precise in-solution affinities of the leads will be determine by ITC, equilibrium
dialysis or fluorescence polarisation

Apart from DOM7h-112, all above AlbudAbs leads are fully cross-reactive between the
four species of serum albumin. All identified AlbudAbs bind Domain2 of HSA and

express reasonably well in shake flasks under non-optimised conditions. 5 out of 7

AlbudAbs are monomeric as determined by MALLS, whereas DOM7r-35 shows a

significant propensity to dimerise under the MALLS conditions. Monomeric state is

advantageous because it avoids dimerisation and the risk of products that may cross-link

targets such as cell-surface receptors.

DOM7r-36 shows some degree of aggregate formation (less than 10% when
quantified on MALLS). For 5 out of 7 AlbudAbs, 2 appTms can be determined. This is

due to the higher experimental concentration in DSC experiments and slightly different

in-solution state of the dAb at this elevated concentration (for details, see explanation

also above).
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Determination of serum half life in rat

AlbudAbs were cloned into the pPDOMS vector. The pDOMS vector is a pUC119-based

expression vector where protein expression is driven by the LacZ promoter. A GASI1
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. For cach AlbudAb, 20-
50mg quantities were expressed in E. coli and purified from bacterial culture
supernatant using protein A 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 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, 96, 120, 168hrs.
Analysis of serum levels was by anti-myc capture followed by anti-VH detection
ELISA as per the method described below.

Results are shown in table 2. All tested AlbudAbs show a serum-half life
extending ability (negative control HEL4 dAb with T1/2 of 20mins in rat) to varying
degrees; this trend can also be seen in the calculated AUC being the highest value for
the longest t1/2. The longest serum half-life with 34.5hrs approximates the serum half-
life of rat serm albumin.

The specific affinitics of the AlbudAbs to RSA will need to be determined.

Table 2

VH dAb T 5% AUC 0-inf
[hr] [hr*ug/mL]

DOM7h-98 13.5 577.5
DOM7r-29 21.9 697.6
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DOM7r-35 344 1249.6
DOM?7r-36 26.5 910.8
DOM7r-38 8.8 203.4
DOM7r-31 11 239

*The serum half-life of rat serum albumin is 35hrs.

T 2 is a measure of the circulation time of the molecule in the subjects.
AUC=area under the curve, which is a PK profile parameter

Anti-myc ELISA method using MSD

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%

10 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-VH directly labelled with the MSD sulfo-tag.
Each dAb was diluted in assay buffer containing 10% control rat serum
(1:1000; in-house reagent,) (method DM222). MSD (MesoScaleDiscovery;

15  MesoScale.com) utilizes electrochemiluminescence detection of the sulfo-tag after
electrochemical stimulus.

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

20  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 terminal half-lives. Dosing information and time points were selected
to reflect the terminal phase of each PK profile.

25
Example 3: Affinitv maturation of naive VH AlbudAbs™




35 SYAMBW/RQA HYTMOWRQA HYTMGW/RQA HYTMOWRQA TSSMLWRQA NYAVAW/RQA
HYRVGW/RQA 45 PGKGLEW/SA PGKGLEW/SL PGKGREW/SL PGKGLEW/SL PGKGLEWSV
PGKGL EVWSSOREK@IBNYSW 55 | SGSGESTYY PCT/EP2010/060112

10

15

20
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12 VH AlbudAb leads isolated from naive selection were taken forward for affinity
maturation. Individual error prone libraries (EP) of DOM7r-36, DOM7r-35, DOM7r-31,
DOM7h-98, DOM7h-112, DOM7r-38 and DOM7r-29 were made, whereas the
following parental clones were pooled and combined in a single EP library and screened
together: DOM7r-83, DOM7r-85, DOM7r-92, DOM71-94 and DOM71-95. All libraries
were greater than 2x10°CFU/mL.

Selections were performed in 4 rounds on soluble antigen (biotin-HSA; biotin-RSA;
blocking with 2% Marvel) by cross over-selection with decreasing concentration of
antigen: Round1 at 1 uM (HSA or RSA), Round 2 at 1uM (RSA or HSA), followed by
2 further rounds of selection at 100nM and 10nM, respectively, with the same antigen
as in Round?2. Ca. 3000 samples from both, R3 and R4 outputs were screened by
supernatant BIAcore and clones ranked according to their off —rate only. Eight-point

dilution kinetic affinity measurements were performed on improved clones (data

below).

Table 3

Improved clone From round
DOM7r-31-14 R4
DOM7r-201 R3
DOM7r-36-2 R4
DOM7r-36-8 R4
DOM7r-92-4 R4
DOM7h-98-4 R3

Table 4 - Kinetic data:

RSA HSA CSA MSA
KD(M) | KbDM) | KD (M) KD (M)

DOM7r-201 2.4E-07 | 6.0E-08 | 5.8E-08 2.8E-07

DOM7r-36-2 1.9E-07 | 1.5E-07 | 1.8E-07 5.2E-07

DOM7r-36-8 2.1E-07 | 6.7E-08 9.2E-08 5.2E-07

DOM7r-92-4 2.6E-07 | 1.3E-07 9.8E-08 1.1E-07




| HPSGTVI YY | HPSGTVTYY | HPSGTVI YY | HQSGTPTYY | DWG KTYY | RPDGTFTYY
20 FADS VKGRFTN

AADSVKGRFTI

10

15

20

25

ADSVKGRFTI CADSVKGRFTI  ADSVKGRFTI  ADSVKGRFTI
ADSVKGRFTWO 201A2008RENSKNTLY SRDNSKNTLY PCT/EP2010/060112
-48 -
DOM7h-98-4 5.8E-07 | 2.0E-06 3.6E-06 8.1E-07
DOM7r-31-14 4 6E-08 | 5.8E-08 3.1E-05 6.0E-09
Table 5 - Sequence alignment:
5 15 25 35 45 55
A EVQLLESGGG LVQPGGSLRL SCAASGFTFS SYAMSWVRQA PGKGLEWVSA ISGSGGSTYY
B EVQLLESGGG LVQPGGSLRL SCAASGFTFN HYTMGWVRQA PGKGLEWVSL IHPSGTVIYY
C EVQLLESGGG LVQPGGSLRL SCAASGFTFN HYTMGWVRQA PGKGREWVSL IHPSGTVTYY
D EVQLLESGGG LVQPGGSLRL SCAASGFTFN HYTMGWVRQA PGKGLEWVSL IHPSGTVIYY
E EVQLLESGGG LVQPGGSLRL SCAASGFTFD TSSMLWVRQA PGKGLEWVSV IHQSGTPTYY
F EVQLLESGGG LVQPGGSLRL SCAASGFTFG NYAMAWVRQA PGKGLEWVSS IDMVGIKTYY
G EVQLLESGGG LVQPGGSLRL SCTASGFTFR HYRMGWVRQA PGKGLEWVSW IRPDGTFTYY
65 75 85 95 105 115
A ADSVKGRFTI SRDNSKNTLY LOMNSLRAED TAVYYCAKSY GA~~~FDYWG QGTLVTVSS
B ADSVKGRFTI SRDNSKNTLY LOMNSLRAED TAVYYCAKWS SRA~~FDYWG QGTLVTVSS
C ADSVKGRFTI SRDNSKNTLY LOMNSLRAED TAVYYCAKWS SRA~~FDYWG QGTLVTVSS
D ADSVKGRFTI SRDNSKNTLY LOMNSLRAED TAVYYCARWS SRA~~FDYWG QGTLVTVSS
E ADSVKGRFTI SRDNSKNTLY LOMNSLRAED TAVYYCAKFP STHGKEDYWG QGTLVTVSS
F ADSVKGRFTN SRDNSKNTLY LOMNSLRAED TAVYYCARGF RI~~~FDYWG QGTLVTVSS
G ADSVKGRFTI SRDNSKNTLY LQMNSLRAED TAVYYCAKSY MADR~FDYWG QGTLVTVSS
A= VH dummy
B=DOM7r-201
C= DOM7r-36-2
D= DOM7r-36-8
E= DOM7r-92-4
F= DOM7h-98-4
G= DOM7r-31-1

30

35

40

45

The CDRs are underlined; sequences are shown N- to C-terminus;”~" denote gaps
introduced for alignment

Nucleotide sequences

DOM7r-201 SEQ ID NO:

192

GAGGTGCAACTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTC
CCTGCGTCTCTCCTGTGCAGCCTCCGGATTCACCTTTAATCATTATACGA
TGGGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCATTG
ATTCATCCGAGTGGTACGGTGATATACTACGCAGACTCCGTGAAGGGCCG
GTTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGA
ACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAATGGAGT
TCGAGGGCATTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCTAG

C

DOM7r-36-2 SEQ ID NO:

193

65 15



SRDNSKNTLY SRDNSKNTLY SRDNSKNTLY SRDNSKNTLY SRDNSKNTLY 85 LQWNSLRAED
LOWSLRAED LQWNSLRAED LOQWNSLRAED LQWNSLRAED LOQWNSLRAED LQWNSLRAED 95
TAVYYCAKSYO PAMOYCARKWS TAVYYCAKWS TAVYYCARWS TAVYYCAKFP PCT/EP2010/060112

-49 -

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTC
CCTGCGTCTCTCCTGTGCAGCCTCCGGATTCACCTTTAATCATTATACGA
TGGGGTGGGTCCGCCAGGCTCCAGGGAAGGGTCGAGAGTGGGTCTCATTG
ATTCATCCGAGTGGTACGGTGACATACTACGCAGACTCCGTGAAGGGCCG

5 GTTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGA
ACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAATGGAGT
TCGAGGGCGTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAG
C

10 DOM7r-36-8 SEQ ID NO: 194
GAGGTGCAACTGTITGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTC
CCTGCGTCTCTCCTGTGCAGCCTCCGGATTCACCTTTAATCATTATACGA
TGGGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCATTG
ATTCATCCGAGTGGTACGGTGATATACTACGCAGACTCCGTGAAGGGCCG

15 GTTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGA
ACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAGATGGAGT
TCGAGGGCGTTTGACTACTGGGGTCAGGGGACCCTGGTCACCGTCTCGAG
C

20 DOM7r-92-4 SEQ ID NO: 195
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTC
CCTGCGTCTCTCCTGTGCAGCCTCCGGATTCACCTTTGATACGAGTAGTA
TGTTGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCAGTT
ATTCATCAGAGTGGTACGCCTACATACTACGCAGACTCCGTGAAGGGCCG

25  GTTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGA
ACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAATTTCCG
TCTACTCATGGTAAGTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGT
CTCGAGC

30 DOM7h-98-4 SEQ ID NO: 196
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTC
CCTGCGTCTCTCCTGTGCAGCCTCCGGATTCACCTTTGGTAATTATGCGA
TGGCGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCATCG
ATTGATATGGTTGGTATTAAGACATACTACGCAGACTCCGTGAAGGGCCG

35 GTTCACCAATTCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGA
ACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAGAGGTTTT
CGTATTTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC

DOM7r-31-14 SEQ ID NO: 197

40 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTC
CCTGCGTCTCTCCTGTACAGCCTCCGGATTCACCTTTAGGCATTATCGTA
TGGGTTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCATGG
ATTCGTCCGGATGGTACGTTTACATACTACGCAGACTCCGTGAAGGGCCG
GTTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGA

45 ACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGCGAAATCTTAT
ATGGCTGATAGGTTTGACTACTGGGGTCAGGGAACCCTGGTCACCGTCTC
GAGC

Amino Acid Sequences

50
DOM7r-201 SEQ ID NO: 198
EVQLLESGGGLVQPGGSLRLSCAASGFTENHY TMGWVRQAPGKGLEWVSL
IHPSGTVIYYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKWS



TAVYYCARG- TAVYYCAKSY 105 GA---FDYW5 SRA- - FDYWG SRA- - FDYWG SRA- - FDYWG
STHE&KFDYWS RI - - - FDYWG MADR- FDYWG 115 QGTLVTVSS QGTLVTVSS QGTLVTVSS
QGTLVTVSSvQGIne8Ss QGTLVTVSS QGILVTVSS PCT/EP2010/060112

=50 -

SRAFDYWGQGTLVTVSS

DOM7r-36-2 SEQ ID NO: 199
EVQLLESGGGLVQPGGSLRLSCAASGFTENHY TMGWVRQAPGKGREWVSL

5 IHPSGTVTYYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKWS
SRAFDYWGQGTLVTVSS

DOM7r-36-8 SEQ ID NO: 200
EVQLLESGGGLVQPGGSLRLSCAASGFTEFNHY TMGWVRQAPGKGLEWVSL

10 IHPSGTVIYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCARWS
SRAFDYWGQGTLVTVSS

DOM7r-92-4 SEQ ID NO: 201
EVQLLESGGGLVQPGGSLRLSCAASGFTFDTSSMLWVRQAPGKGLEWVSV

15 THOSGTPTYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKEP
STHGKFDYWGQGTLVTVSS

DOM7h-98-4 SEQ ID NO: 202
EVQLLESGGGLVQPGGSLRLSCAASGFTFGNYAMAWVRQAPGKGLEWVSS

20 IDMVGIKTYYADSVKGRFTNSRDNSKNTLYLOMNSLRAEDTAVYYCARGE
RIFDYWGQGTLVTVSS

DOM7r-31-14 SEQ ID NO: 203
EVQLLESGGGLVQPGGSLRLSCTASGFTFRHYRMGWVRQAPGKGLEWVSW

25 IRPDGTFTYYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKSY
MADREDYWGQGTLVTVSS



A= VH dummy B= DOWFr-201 25 C= DOW/r-36-2 D= DOM/r-36-8 E= DOW/r-92-4 F=
DOM7h-98-4 G= DOW/r-31-1 30 The CDRs are underlined; sequences are shown N
to C-termvousitioossidenot e gaps i ntroduced for alignnent ZETMNPeéieosti1dE
sequences DOV/r-201 SEQ I D NO 192
GAGGTGCAACTGT TGGAGT CTGEGEGGAGECT TGGTACAGCCTGEEEEGTC
CCTGCGTCTCTCCTGTGCAGCCTCCGGATTCACCTTTAATCAT TATACGA 40

TGGGT TGEGT CCGCCAGGCT CCAGGGAAGGGT CTAGAGTGGGTCTCATTG

ATTCATCCGAGT GGTACGGT GATATACTACGCAGACT CCGT GAAGGECCG
GTTCACCATCTCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATCGA

ACAGCCT GCGT GCCAGAFACCGCGGTATATTACT GT GCGAAAT GGAGT
TCGAGGGECATTTGACTACTGEGGT CAGGGAACCCTGGTCACCGTCTCTAG 45 ¢ DOMrr-36-2 SEQ I D
NO 193 -49- GAGGTIGCAGCTGITGGAGT CTGEGEGEGAGGCT TGGTACAGCCTGEEEEGTC

O T AR AT AAIERHAACEe e v

ATTCATCCCEAGT GGT ACEHBETEEACA TAGTAGAGAEI T (®% identical to an amino

ACAGOCT GUTCOCGACIACEEEC ARAT FACTCE L AR 1 nd 198 0 203

TCGAGGGCGT TTGACTACT GGGGT CAGGGAACCCTGGTCACCGTCTCGAG C 10DOMPr - 36-8 SEQ I D
NO 194 GAGGTGCAACTGTTGGAGTCTGGGGEGAGGCT TGGTACAGCCTGEGRGEGTC
CCTGCGTCTCTCCT CTrGaacnCFaemaAraacsAr mapresiobaracagle variable domain

O BT STEARISA By i s

GT TCACCATCT COCGCGAMAANTIICAAGAMRACRLTGIATCTGEAMNTGA SEQ ID NOs: 97 to 191 and
ACAGCCT GOGT GCOGA ATATTACT GTGCGAGAT GGAGT

TCGAGGGCGTTTGACTA CAGGGGACCCTGGTCACCGTCTCGAG C 20DOM7r - 92- 4 SEQ | D
NO 195 GAGGTGCAGCTGTTGGAGTCTGGGGEGAGGECT TGGTACAGCCT GGEGAGTC
CCTGOGTCTCTCCTGT GCAGCCT COGGAT TCACCT TTGATACGAGTAGTA

TGT TGT GGGT COGOCAGHE PaiALTay b cFAGREransiet ripgngle variable domain

ATTCATCAGAGTGGTA W oot
GTTCACCATCTCCCGC%Q%CAAGAACA A W 57 nucleotide sequence

ACAGCCT GLET GCCGAGRBACAGCBOBSTAPATIFAITGIGCRYAATT $ea@ed from SEQ ID NOs 1 to 96
TCTACTCATGGTAAGTTT%EAC’[%BGGTCA(XBGAACCCTGGTCACCGT CTCGACGC 30DOWrh-98-4 SEQ
| D NO 196

4. The variable domain of any preceding claim, wherein the variable domain
comprises the amino acid sequence of any one of SEQ ID NOs: 97 to 103 and
20 198 to 203.

5. The variable domain of any preceding claim, comprising 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.

25 6. The variable domain of any preceding claim, comprising a binding site that
specifically binds human SA with an off-rate constant (Kg) of from about 1.5 x
107 to about 0.1 sec™ , optionally from about 3 x 10 to about 0.1 sec™ as

determined by surface plasmon resonance.



GAGGT GCAGCTGTTGGAGT CT GGGGGAGGCT TGGTACAGCCT GGGRGGEGETC
CCTGCGTCTCTCCTGTGCAGCCTCCGGATTCACCT TTGGTAATTATGCGA

TGGCGT GGOVAREAMAEGEET CCAGGGAAGGGT CTAGAGTGGGTCTCATCG PCT/EP2010/060112
ATTGATATGGTTGGTATTAAGACATACT ACGCAGACT CCGTGAAGGGECCG 35
GTTCACCAATTCCCGCGACAAT TCCAAGAACACGCTGTATCTGCAAATGA

ACAGCCT GCGT GOCGAGGACACCGOGGTATAT TACT GTGOGAGAGGTTTT
CGTATTTTTGACTACT GGGGT CAGGGAACCCT GGTCACCGTCTCGAGC DOMPr - 31- 14 SEQ I D NO 197
40 GAGGTGCAGCTGTTGGAGT CTGGGGGAGGECT TGGTACAGCCT GGGGGGTC
CCTGCGTCTCTCCTGM@%%%&HM}E{%%EM rising a binding site that
TGGGTTGGGT CCGCCAGRCT CCAGGGAAGGGT CTAGAGT CTCAT ]
ATTCGT CCGGATGGTACEFTTisdThasinnracKovabar casgcomsent (Ka) of from about 2 x 10

GITCACCATCT T N
ACA@CFCIZGFCI)CGA%A ) A A%TA tW% f'é_ﬁ to about 2 x 10" M sec

ATGGCTGATAGGT TT GASTRETBREE hPABERAACBEPEECACCSTCTC GAGC Ami no Acid
Sequences_50 DOM/r-201 SEQ I D NO 198
EVQLL ESGEAL VQPGGSL RLSCAASGFTFNHY TMGWRQAPGKGL EW/SL

| HPSGTVI YYADSVKGRIFAd irlabiotdhlaiil SMINSIRAEDE AV NG ASDrismB Q-bindAHMY EEIGTLVTVSS
DOMPr - 36-2 SEQ I D NO.. 199

EVQL L ESGGGL VQPGGSHRE Gcal hSur N molst ey @ReAfhsy dissociation constant (KD) of

51 HPSGTVTYYADSVKGRE | SRS L Qi ROELT AR AR 8RR R0 EabbY AVES
DOWr - 36-8 SEQ | D NO© 200

EVQL L ESGGGEL VOPGGSisRIcSOANBHET S NHRCENMBWIRQARCKGICEVWSL 10

| HPSGTVI YYADSVKGRFTI SRDNSKNTLYLQWNSLRAEDTAVYYCARWS SRAFDYWGQGTLVTVSS
DOM/r-92-4 SEQ I D NO 201

EVQL L ESGGGEL VQPEGST - REABRE Malbhl SS9, WA RGN\ Y rising a binding site that

15I GTPTYYADSVKGRFT! SRDNSKNTLYL SLRAEDTAVYYCAKFP _ STHGKFDY Vk(i(%il VTVSS
DC]\/I?S—S 98-4 SEQ | Dsgqéﬁcglgg‘t’)\llnds Cynom%s InonEey SA Wi'[%A;ln off-rate constant (Kg) o

EVQLL ESGEEL VQPCESH R SEOMS G N IOUMMRRNECK GLEMAES fiefh about 3 x 107 to about
| DWGE KTYYADSVKGRETNSRDNSKNTL YLQUWNSLRAEDTAVYYCA Rl FDYWSQGTLVTVSS
0.1 sec” as determined by surface plasmon resonance.

15
10. The variable domain of any preceding claim, comprising 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.
20
11. The variable domain of any preceding claim, wherein the variable domain has a
melting temperature (Tm) of at least 55 degrees centigrade, optionally 55 <Tm
<75 degrees centigrade, as determined by DSC (differential scanning
calorimetry).
25
12. The variable domain of any preceding claim, wherein the variable domain is
substantially monomeric as determined by SEC-MALLS (size exclusion

chromatography with multi-angle-LASER-light-scattering).



DOVrr - 31-14 SEQ I D NO 203

EVQLLESGGAEL VQPGGSL RL SCTASGFTFRHYRMGWRQAPCGKGLEWSW

25| RPDGTRVEeADBNEGERFTI SRDNSKNTLYLQVNSLRAEDTAVYYCAKSY MAPRFRPIGQGILVI VSS
CLAI VB: An anti-serum al bum n (SA) i munogl obulin single variable domain
conprising an am no acid sequence that is at |east 80% i dentical to an

am no acid sequence selected from SEQ I Ds]NOs: 97 to 191 and 198 to 203. An
anti-serum al bumi n (SA) inmunogl obulin single variable domain conprising an
am no acid sequence having up to 4 am no acid changes conpared to an am no
acid sequence sl aGh@dsfctPid1Shkd ddhMaBig & hntics AL OdriadRcohh §CangPBeceding
anti-serum al bum n (SA) i mmunogl obul in single variable domain conprising an
ani no aci d sequenelain pag a bigdigg @ity they snecifigellebinilyetazgsh peigee ofhist Bani s at

| east 80% i dentic : : 1.to 96 and 192
to 197. The varia {Aé@gﬁglﬁﬁ&%ﬁ@%ﬁ%@%&l g@ggf&ﬁégtgl%[géﬁﬁl@%ﬁ%@ﬁl%{he vari abl e
domai n conprises the am no acid sequence of any one of SEQ ID NGs: 97 to

103 and 198 to 203. The  vari.abl e.donmain of any precedin | ai m . conpri si ng
2 bi ndi g oi t o nab sBiSA ThUBFmGef iR ik SeaBh RS & 2L Sy
constant (KD) of {aribleado@isin 8.cdnjugatabRui dr® Mbiondly SpvCB ARl Yoptibamyabout 1
to about 6000 nM as determ ned by surface plasnon resonance. The vari abl e
domai n of any pre¥eefchghesdscigd wHiableidemaiy inagsoringhy <me t hat specifically
bi nds human SA with an off-rate constant (Li) of fromabout 1.5 x 10-4 to
about 0.1 sec-1, optionally fromabout 3 x 10-4 to about 0.1 sec’

asdet er mi ned byl SsArfhsice ppitcas pomprisesompagreptide ogRptide7drugtiescd &r 4 eblabledomai n

of any preceding ¢lai.m conprising a bindi iste that specifjcally binds
nuran’ sals ch an onopapeSTRELEHD SeRalbam e Pisriza il SR8 bE¥istid 17X
104Misec-1 , optvanmblddoniaininaatndihg o HaikD$ to about 2 x 10 Misec 14 as
determ ned by surface plasnon resonance. 8. The variabl e domain of any
preceding claim conprising a binding site that specifically binds

Cynonol gus monkigy ARBmMb{iRoRcAhHRAG £ drABlcCRRR A Rlsi dof{lrbbindr lifgﬁm%?m 0.1
to about 10000 nM optionally from about 1 to about 6000 nM™ as determ ned
by surface pl asnopreeakegelpieands phirpacgatiqallyleecedohisi diluoft, canyerpexsaudit oy
claim C(l)grpri Si ngvé%ﬁg!3 nding site that specifically binds Cynonol gus nonkey
SAwith an off-raté constant (Li) of fromabout 1.5 x 10-4 to about 0.1
sec-1 , optionally fromabout 3 x 10-4 to about 0.1 sec' asdeterm ned by
surface plasnon r son@nce. 10. The var'k;abqlle donmai n of . any pr elgrgdi ng claim
conprising a biMdfiBCEic a4 RPERSE TUClCRIfS SRS CRSPABI GHiaPIFGARAY SA wit h
an on-rate const apdcofdid) to@hy bhO8T ARAKL 18 1% aR@ 04,10 adRMMpcdifi¥ IEMNGAS8G- 1
optionally fromabout 1 x 106 to about 5 x 103 Misec-1 as determ ned by
surface plasnon résenfasies protain off pleiny 4. abl e domai n of any preceding claim
wherein the variable domain has a nelting temperature (Tm of at |east 55
degrees centigrade, optionally 55 < Tm < 75 degrees centigrade, as

det erm ned by DSCA(mlickfoeacahdangirisiganticlegtidadequintethays.at kast SUbeidu@ticabiol e
domai n of any precedi ng cl ai wher ei var | abl inis substantially
mononeric as det e?ﬁ‘?%%%ﬁle@%%‘:ﬁm{@ E}gﬁ\@ les?(:glqi’é‘figﬂg'gﬁ?'onat ography with
mul ti-angl e- LASER-1i ght-scattering).

19. A vector comprising the nucleic acid of claim 17 or 18.
25

20. An isolated host cell comprising the vector of claim 19.

21. A method of treating or preventing a discase or disorder in a patient, comprising

administering at least one dosec of a variable domain according to any one of



- 53 - 13. Amultispecific ligand conprising an anti-SA variabl e domai n of
any preceding claimand a binding noiety that specifically binds a target
anti gen ovbenittdeea1sSA, optionally wherein the bindi ng mpCeEtEP2018/060 17 NFRL
antagoni st. 514. An anti-SA single variable domain of any one of clains 1
to 12, wherein the variable domain is conjugated to a drug (optionally an
NCE drug), optionally wherein the selectegl_variable domain is according to
claim4. 15. A fusion protein conprising a pol ypeptide or peptide drug
fused to a variable 10domain according to any one of clains 1 to 12,
optional Iy wher ei plainiel ®ebegtad, sarhabbRcIRTRkAd bSclAGCH 6l fidod pro&dibm 4.

16. A conposition conprising a variable donmain, fusion protein or |igand of
any precedi ng cl aflging @Kéwhﬂ%ﬂﬁﬁkeutically acceptabl e diluent, carrier,
exci pient or 15vehicle. 17. A nucleic acid conprising a nucl eotide sequence
encodi ng a variable domain according to any one of clainms 1 to 12 and 14,
or a nultispecific ligand of claim 13 or fusion protein of claim115. 18. A
nucl eic acid conprising a nucl eotide sequence that is at |east 80%
identical to a sequence selected fromSEQ ID NOs 1 to 96 and 192-197. 19. A
vector conprising the nucleic acid of claim17 or 18. 20. An isol ated host
cell conprising the vector of claim19. 21. A nmethod of treating or
preventing a di sease or disorder in a patient, conprising adm nistering at
| east one dose of a variable domain according to any one of WO

2011/ 006915PCT/ EP2010/ 060112 - 54 - clains 1 to 12 and 14, or a

mul tispecific ligand of claim 13 or fusion protein of claim1l5 to said
patient.



