| MPROVED ANTI - SERUM ALBUM N BI NDI NG VARI ANTS The invention rel ates
to inproved variants of the anti-serum al bum n i mmunogl obulin single

vari abl e wormi2n2DO¥’h- 14, as well as |igands and drug 5SeomErgatm64000
conprising such variants, conpositions, nucleic acids, vectors and hosts.
BACKGROUND OF THE | NVENTI ON W04003019 and W2008/ 096158 di scl ose
anti-serum al bum n (SA) binding noieties,; such as anti-SA i munogl obul i n
singl e vari abl e domai ns (dAbs), which have therapeutically-useful

hal f-1ives. These docunments di scl ose nononer anti-SA dAbs as 10wel | as
mul ti-specific |ligands conprising such dAbs, e.g. ligands conprising an
anti-SA dAb and a PRJVER ANDSHER M AL BYMN BRDIRGHAFEIRNTENt i gen, such as
TNFR1. Binding noieties are disclosed that specifically bind serum al bum ns
fromnore than one species, e.g. human/ nobuse cross-reactive anti-SA dAbs.
W05118642 and Vwm%\iéﬁﬁ&%latﬁsa@Imevetdherimmﬁpé aftf-ser@fjalt@atin ng or

15associ atin ant.i - SA bhi ndi noi et - SA nogl obul i n
s gl e var | admEuaBRiT Srge Aot Foma BARI o 3wl el inand A TPt o o

t he drug. 5Pr abejupatepephprémganch NCEn(snexmmphidions; aliclgotcity, vectonsgad apsts.

di scl osed and exenplified. W2006/ 059106 di scl oses the use of this concept

to increase t%@éUN f(ﬂ-‘ﬂIiE'lr\E\mlﬁﬂtmp' c agents, e.g., incretin hornones

such as gl ucagon e peptide 1. 20Reference is also made to Holt et

al, "Anti-Serum a'\)?éﬁltdbsﬁ@é@fﬁoﬂ/\@zbbé?@ém% dfs@lbs@éﬁtﬁé@%rﬁglbmﬁ] (aa) me.h%es Of
short l'ived drugs", Protein Engineeri ngn Design & Sel ect| on, vaol
|

pp283- 288, 2ngsties, such as a5 ENEHYRAgiEH §'89'6é’éréabl';§’d\?ff‘i’?"ls4 Al wiHch Bavg good
anti-SA dAb. thérammbalylteeidawrwbé €THeGe AbEUMIHE d.ﬁﬁlﬁs@\ﬁ&ﬁhoﬁlebsnttmmw@s

vari ants g h and. .t hat 255 eci.fi cal1 dé}ﬁbl nd .. SerIm al bum n, rﬁrff erably
al buni ns 't'r onf Wéﬁ%cﬁ%ﬂtg‘mﬁ*ﬁﬁﬂ BNG BEN JRt & JYa pPBIAEER AT A y i n
ani mal nodel sjﬁcbfandlasoe\a:steatasoemftﬁally bisd{ @tardut amptipeh heuch py TARRA oBindinggnosi s. |t
woul d also b r | de. r vely
modest - and RS fees g R e ] R SRR RE Bl e e
coul d be |i nkedcies edr hg@an/trhesmoss-rsaptlyﬁﬁdtl R dbsety bei ng chosen according

to the 30contenpl %@d5ﬁ%@4?9rﬂ:| \V\/@@bb@%m%'d%cl\ﬁ@é'thg c@hée‘a’t’\bftéaﬁju tihg ot0 be
better tailored to treati ngbl /or preventing chronic or acute indications,
f

dependi nd SupA§Sediating BB 2eESHPINgiNG MAERY iU RH N ABI-Ef ymMERRaldyisiBYBI i cat i ons,
it would be desabiébbfaih o RrdBYd, deoraéttmn%adé\bﬁa hatfmetofateedra@rmoernl Seplitle

he anti - oA 1288 N nEHiclemEE sohl) Fraphresiiiings aad gremplrae (OpRE T Vg
2012/ 022703P@Tdcl:6|§2§)mé/u@640tﬁ@ copaspt folioaéadsg the ml"shfaoheédlmotwpfoagenﬂse&gpt or,
such as TNFRL, t@ﬁg%gagugh of %I E%fg%ﬂ?l?é é%d?ge&@ﬁ’) £ceptor. The nmonomeric

state of the an hé chance of receptor

cross-liAdki ng, sirieferandetis pisp sage ¢o Helbes d/,i“Reti- §er’t1m Hllurrin gvinain aotadgsiiornd and
cross-link resepbinh e iilives ORI i ik’ G8bteinStHgfrREhg, DBMEN BREIRAS N9 the
l'i kel i hood of Srecéptor agonism and detrinental receptor signaling. 'SUMVARY
OF THE | NVENTPOR!: n0 5, pp2§38ft8p¢@QP- ant i - SA dAbs are described in

PCT/ EP2010/ 052008 \g0dod0u6ERD 836428 2ZM7h-14 MhicBnea g@&e&tursA bab.i Ipwemti on

PPV S o S0l ESIA SRS | S TS0 Sl § ROl LaCLe S

DOVZh- 14084 (spEdally biex sardbn alEDONAT [ prdfédraBly atbeﬁogfammrsand BENimab4- 82 ( SEQ

bOVP 14- 109 FoE0 1 BRGST Vsl el Ry et e it & Ml "1, 116

(SEQ | D NO 8herapysiiditidiagndsi® I 8edr pBo R©degrRiple tDOMYIge for-the chofGERMWERNNO
83), DOWrh-14 Q%;'el;(rﬁgéésl Qn&'ﬁgh%/ﬂf}mty Qﬁﬂ\@ﬂbﬂq‘&m@;% d1eS AL '\Qch%-r&%let%@d
DOMrh- 14- 123 ?SEQI 86).” I'n one enbodi nent a varianht single variable
domain is pr&PHESE 'Wﬁdctﬁ drugs; the ApY- §élb”‘tdt5‘9§%‘?'%fy§@'P@é’ﬁ‘§6”éé¢?&?"i‘9 Rithér t he

except i orypof déﬂtémpla\t\é?d erldtHpRRsatib® UThi®Wo il YRovR ik RIFUAE ibe bditdrftalRIHae $reating
20Enbodi nent s ﬁ{ s/j z% 8 gt of tg@ ngve tion pr%w de DOMrh- 14 va{ nts of
good anti - serdMMCAPHURT Y& PIIGA A 78U oTPENGRY YRR R ENUSELTANTERN f or
tailoring of H’Iailrfg-r‘nd)lét@ aoccsontl amlutanomé)evdm&meediastrdttﬁe ap:eomaecarmm aAbs,
prophyl actic or n h f |nity of the
variant for é@aﬁutﬁé er?%o §Y O%%g?%n??”y s%I'ﬁ) ﬁuﬁ%ﬁb suc ouichesio ?ﬁ@ variant woul d
be useful f oradwwﬁawuowhemthpraoﬂ-@ét@btIhmkeﬂ|tcnel binting imojety, ©. ¢ raeh, thpt and/ or
25preventing chronic or persistent diseases, conditions, toxicity or other
chronic indications. In one enbodinent, the affinity of the variant for
serumal bumn is relatively nodest, such that the variant woul d be useful
for inclusion in products that find utility in treating and/or preventing
acute diseases, conditions, toxicity or other acute indications. In one
enbodl ment , the aff| n| ty of the var| ant for serum aI bum n |s | nterrredl ate

N l__‘. Y e 1 T 2 1. a



invention, optionally wherein the variant or noiety is DOWh-14-100 (SEQ I D
NO. 77). In another enbodi ment, the invention provides an anti-SA single
vari abl e wormaiw2efo3t he i nventi on, wherein the variabl e aomaProlii®e4mon] ugat ed
to a drug (optionally an NCE drug), opti onal |y wherein the variabl e donain
or noiety is spec f the

“hvent on pr GUPURILORENE SURTIBHE EhRIPT SfhipaT A whE efiE o ategina:
protein or | itgaredeptbr. d3hy Moneerd sigte abthe anti-S8AdiAR iphesfuricredudingthe gharceept abl e
diluent, car rdffe!ce BrELRL Whgoém £S5l grln&rs apéﬁe?éﬁ%g, to Pofrmtw*h?ch' é%‘d%rqirtqoéhdpro‘“ des
a pol ypeptld Pon“or conj 1 risrn n anti-serum al bumn dAb a

di scl osed her&9ss- IlahdecantorSr(eee%NlﬁRaromth%eﬁIhswa‘@cpeoﬁWé ingErRasng the likelihoed ehdi n- 4,
GLP-1(7-3%), EddprokGBortéhh aRd dé\ﬂ%eht@%é‘édt& sRIhafifdsul i notropi ¢ agent disclosed
in W061059106, these agents being explicitly incorporated herein by
reference as though witten herein for inclusion in the present invention
and cl ai ns bel ow. 15In anot her aspect, the invention provides a

mul ti speci fi cSUNMPARY GFOTHE INVENTIGN anti - SA singl e variable domain of said
further aspect and a binding noiety that specifically binds a target
antigen other t harlmsmved anti-SA dAbs Fieealescribed in RCIT/pPRVI0AER0@8 anct| ei ¢ aci d
conprising a ﬁt‘f‘l‘?élgﬁﬁ uence encoding a single variable domain, a

mul ti specific 1igan or usi on protein as described 20in accordance with
any aspedf of the IhAveatdeshiheThentionearifiemapitviedes alumindPel ¢ aci d
conprising a MHﬁh@@ébuﬂﬁsﬁ@G%P&ﬂ‘e &cﬁ%&ﬁ%&é’ctéd Qémg_éﬂlﬁthd\@ (ﬁb ItEPNC])OﬂQ)Or a

nucl eoti de seguence that IS sel ect
sequence. ThEPHUht-PomHR JR/NQeZ?’)aD%fBMA 7&6%5%'&% 714hé>9|\0&h il (aﬁﬁ%l or an
i sol at ed hostiDad: 755 @UMTrE1 182 (SED NERDOOTE), 2OKIh-asfec{SEd I Re: Fmyventi on

bt ent . ool no-bhARA EE P Ftha ol ATERG: 7% CoPRAF b 2,

f usi on prldduc(SEQpDcN@Bﬂ) BONBHE$1a (SEQ IANDIal),ROMTh-24r 1 REET D KO: 82)
enbodi nrent OfDdrbl {“fﬁ’@t)é&%'kdﬁosgé% ﬁlt7 ‘?2“121/(\&%2:5 o%@%bwl%@ﬁ'%s a

vari ant, trspecific I| si on usion protein,
protein or cdﬁﬁ@sJDtNQ)r%) QYT b AJE3 (FEQR IR NE: B@vérnen%@mwrmntayéﬂ%[ﬁ a

edi canent . B RESEBLIRTH b obod FnBRAMIGS T 6uid Soidcted Wi A theseauence
al i gnnment for h-14 variant dAbs described in PCT/EP2010/052007. A

at a parti cul%PeRSige Pt onsn o irees s of five amingaciddiffeisBoess f ound i n DOMZh- 14 at
that posizni on. TheerkBddamaiteofiandliac@scesk thy invérien lordvideOM7h-YMvaahid/dp227035

- PCT/ EP2011/ 064 00 d t d CDR1,
Lhe seoand e predCg i afite 3 RS brnencrn Sl er ARES Y bBtonce i s
CD_R3). Fi gur difacckidingtto thepimszertth erapedic aDDNT profpHylactic settities . FdBxamplé sn= nM  Kd
units = sec- Iy, g@b‘d%{?ﬁt fhe'\é‘ff?m?%Ftlg%varﬂ?{?fo'?%%k{a?&jré\m% éaﬂ%%ﬂr? (%, 0" B and C
e D means C X f Vera rnet1c ranges 1 n vari ous %dles

suppor ted by thﬁéheevealﬁpﬂ\wldaleq mfulmf@duﬁ@nmreductﬂb?i fmﬂaltllltvaﬁg@yngzared/m SO

provi ded 5501 disRnlify @i &ﬁHe?sﬁstéM%Fs@Q@ét ééﬁdﬁ.@ﬁé ‘td)&ﬁ G%HérechFHmcChr oni c
i ndi cati ons, conditions or diseases and "intermedi ate" for use in both

chroni c and drditadiodse{n PnegRIPLodimeyy: tag aifipit o thearsartier ssFrHyaRYRINdSIRtVElY ng
these are Uf@'ﬁd}ﬂesf @uch(itgéthﬁ% ﬁa}rﬁﬁtt\bddltﬂ?e ué\éagw;ﬁoﬁfsfdtn?« br‘,édlﬁ’cﬁbiﬁ]aﬁm@ Uit <ihucEI Zb
conpri si ng re 1lOusefu erme e settin ow. a S
ond’ or oduct s KBt Eyd e Ratla derle dRBeFtE CSoE DAY Al PRGNS RUCERPY 1y
i n this respdobné smbémaritf thaiatfipity ofrthes eariam fat Amntnmralbuvmusmmﬁennmplsm:h
anti-ser d

ranges dl%?cl gﬁ%é%'aﬁ%% lﬁer L?Steﬁh for macfu%uﬁh gl%/%%;ﬂgtb'fnrae@ﬁ%ﬁ} |%2Eé aﬁﬂuman
and one or nmf@/enmmmcamnm@aﬁ@ gondltlons Hemigilti oapitie Giavtenrichesicnonkey
and/ or nouse)qiddabhoi ce of dAb or product conprising this can be tailored,
according to the invention, depending on the settin ., chronic or
acute) to be treath# @H@"éﬁ?@}f‘?t@aﬂnﬂ?c“'?Wﬁ@?’ea@mmlﬁtngbh'%?@”'yeﬁj\ﬁlence

al i gnent  f orspBXildig fok4edih MBdirhiaMou@dA¥Rsy |ﬁ|@ﬁi&ﬂdt|bﬁ3d)nb%h@ugh to PE&/thb BBXired

DESCRI PTI ON 20W 1 hi n_t hi C vention has
peen deség\'bﬁﬁeraeﬁ%ﬁ“'ﬁ%fﬁ%%ﬂ'e&owéf B BiresindSs th 53T is? PO BHEMA eo

cl ear and corigrsafisty@aii-BiAcatiaramvoulol sty invseérimadivculhtioni reatchitigethdedt tieenspesiesiul d be
appreci ated that enbodi nents may be variously conbi ned or separated w thout
parting fromthe invention. Unless defined otherw se, all technical and
scientific terns used herein have the 25same neani ng as conmonly under st ood
by one of ordinary skill in the art (e.g., in cell culture, nolecular
genetics, nucleic acid chem stry, hybridization techni ques and

bi ochem stry). Standard techni ques are used for nol ecular, genetic and

bi ochem cal nethods (see generally, Sanbrook etal., Ml ecular Coning: A
Laboratory Manual, 2d ed. (1989) Cold Sprlng Fbrbor Laboratory Press Cbld
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20present in a format (e.g., hono- or hetero-multinmer) wth other variable
regions or variable domains where the other regions or donmains are not
requi red woromreen bi ndi ng by the single”i nmunogl obul iPoTXERRO1AE®OTOMAI N
(i.e., where the inmnogl obulin single varlable domai n bi nds antigen

d dent | f t ble d t
D" 1's. 1 he Ao B NgAs BRSBTS R oA s PRGBS e
termi S used theAbudAbTA vagan (dneAlbudAbrio gh ettuseromaiiuimérodlAb cromedundgloulinhe sane
as an "inmunqgy erhﬁeﬁkﬁg{gg B’e%ENéE' &egﬂagw ré}otgﬁscéngg%Jelﬁly Whiid B%?gle grein. A

"single antibody varrab e varra omai n"
is the same st ngenomﬁtaﬂﬁ@t@nqwmblta lPgoer I13sding ﬁ:@raaoedhm@ﬁeﬁt Thig world allewm i s

used hereisn. fng) @m{ﬂ%&r@@é“dthus‘-iérﬂ9|s€aé@rv!mﬁ9ut€fhéjﬁé@'d?frbe?uéni‘d&f}% enbodi ment
a human anti body 30 vari abl e domain, but also includes single antibody

vari abl e domai ns mﬂaaw&m%%%tﬁéﬁm%@ﬁt %P:?C'If'ﬁaé?ltSAl yeyld QR'éirﬁﬂyé” sefém
di scl osed in d/?&l@t%&‘&@ﬁqortttm (@@ntfﬁﬂatféw(hf)uf@fvr@fﬁevaﬂﬁysb BN athedpduicel N by

f t h lid VHH
e § gl dBAFIT SRR STERn BroiBel APy pant PUe Vinh " ree T T ved
from speci es dgaot udi ng canmel, |lam, al paca, dronedar y, and guanaco, which

produce 3pheavy chgjd,ant i%Bg-J 816 10X o%t?elér?‘{ ﬁ%géfog{té?mﬂgﬁ obi#lto &Q%e’?a;p \A}T]@e VHH

may be humani zed. Bi°R" St T UGt UT I ch has
tertiary str Lﬂt&eaﬁ‘éareﬁ@ép@ﬂ}mtancﬂhtlt%valﬂé@ttwﬂjﬂhq mrw@teealbum@@mémal ly,

domai ns are rm&g%/g,l&rj,«%a@lhfgcr ete functional WO

2012/ 022703- PCT/ EP2011/ 064000 properties of proteins and, in many cases,

may be added, rendVEdofolPe Propsaes f dama %F'H%‘fesp'rsdh%tl they Gin EdeitandguRd ior

func; [ gn of ttsr@etr emdndméru@fortd\ﬁem{j @drils N O/ aﬁbcmﬁmérhe oHlcumgi spedt oSyl €
anti bo n e ept in.conprisin
oquoncad ohiiRoTut PEERE VAt LS TOSIEER B o GEMIL: MErC MBPRrBRAD

i ncl udes conphat lee ﬁafdmeb(ﬁmcevtamlta’gbe of imiidatiensamtereriids hdvadtagasusablpeevdotmai ns,
for exanple, | e es

whi ch are nottg@ﬁﬁér}g%{@?lmgt(% eg%[' o%&h}%\a/% Fggeanceggs%rrlgg%sgc%oiﬁ@ ﬁ%cg)&

vari abl e donakeeptarhlywlinkaieasgeen. tT NﬁRé)atledsome gstances oiNling@s G tdémer qral
extensi ons, aguiedd A chmhéEFEcE;StéQ%@& ﬁnl@ﬁg %ﬁrréc%Bﬂoﬁ‘s gRNRé %II%H&& il n at
| east the bi ndi ng acti vit pecificity ul'l-1Tength domain. 10In
t he i nst @At dppedsing F*‘t‘}n"k%h‘é’dt &f rﬁ?ceﬁFOév%Qﬁ’t‘iSBh a”‘érﬂf"“‘“’ﬂﬁ"‘éﬁ}erﬁ’??m@f SigRRlBBv es

adm ni st rat i Qtefativdhe aMAtbt\méH feRnLHERRS al B8 pRsférvd tb @ngda@targadwbks mikidf the
di sease or con9| tion. val v)e;s adm rn strati on of

Cheor ot out | VTG aneBisd b ngawogphav@gva%fécwtabﬁ&&rf& Ul o G Fbocome
mani fest. " Suppr es®r eattaio taryesting ppsmiches’ invadiey 8 rdtidetrdimeatstradtj bmayfbet he

conposi tion n%fﬁ(ab% 1o QMG h¥Borf e?,&b ebg"twﬂe%pé'%l tté’rg%tnﬁ %Ie@ul&e}%] fo,be
appearance of | Sease Oor Con

"dose" r @Per generatele syeans iat JARAIbLAR dvhederithe Atourakl b!rdsasestumaéwmlral as at
one tinme (U”'cFes&’rFPJ%G)a’bo{?e,r sifte dReMing @R AL b fo?rﬂa?'ho‘ﬁvcﬁrhuﬁ ﬁ%febmﬁl@rd tine

interval . For exanple, dose can refer to the quantity of |igand
| i gand conperSEi'%P@t‘P'” APAIPGRE o MIEXFMRIE ngl e vari abl e domai n that b| nds

th ar ge; ?gt I Fjer%I agr é’Htpﬁét%lf ed |ﬁ\ﬁénﬁor‘2&6\lcl@és%lﬁ1um¥|wmﬁb h%ﬁ%ﬁﬁﬁs@ia%hday (24
ours ai 0ose ays ne week WO, ekKsS, jaree wee or one or
o e wont s, (G et s dea il Bho G iang Biel B Yo SR S et

admi ni st 38t i emsgen ofher thart @4val bet ween doses can be any desired anount of
time. The term "phar f e referri Qse neans
a sufficient armu% %gg%ﬂq%% Bpen %8\953; afus'\ghﬁgpfjrgtcggf ?c%qnfrgt(e:ﬁlo\?e agent
to provide tHeSImwﬂh%demﬁefOf &@E (n@hwmnntlﬂl)mtug icemprsifgecpdlyreptivd, | | vary
from subj ect u i R it on of the
i ndi vi dual t&ﬁ(gergaégt :ﬁ% ?G@ fﬁ%d%hgérﬂggceut |fdggﬂ ggcg ?rb/e\%gglgna:s and the
li ke. Thus, i9es¢rdegpovet %wlypa@x?mqgeﬁwr%@@ﬁwy anth%)(%f@t”t fogly Ripding e

amount amsl l Cp'éhh@r .é @ussea}eld vah @R Br cdiIMRRIo aﬁb@rtﬁ&@rﬁe(kﬁfgl itlserul Bfffast i ve"
one of ordinary skill in

dose in any indiv det erm ne

Thecart ey g Hons EREENTEL eATHon provides d BB paeit GIMBRAAACOKI net | o
anal ysis and pwﬁoeptmermbemlde(dfugl fugpairtd a(stvgtp. varisble gbreaivi accatihg todtbeai n, f usi on
protein or nmulti-specific ligand) half-life will be famliar to those
skilled in the art. Details may be found in Kenneth, A et al: Chem cal
Stability of Pharmaceuticals: A Handbook for Pharnmacists and in Peters et
al , Pharmacoki netic 35anal ysis: A Practical Approach (1996). Reference is
al so made to "Pharmacokinetics", M G beldi & D Perron, published by Marcel
Dekker, 2'd Rev. ex edition (1982), which describes pharmacokinetic
paranmeters such as t alpha and t beta half lives and area - WO

2012/ 022703PCT/ EP2011/ 064000 under the curve (AUC) QOtl onal I y, aII

o e o o o, o o v N o .



150 ng.m'n/nt, 15 to 100 mg.mn/m, 15 to 75 mg.mn/m, and 15 to

50ng.mn/m. "Surface Pl asnon Resonance" g:orrpetltl on assays can be used to
det er m newBQoido2a703peci fi ¢ antigen or ep| tope, such as krormEP2@I@0OO@EI buni n,
conpetes with another antigen or epltope such as cynonol gus serum al bum n,

for binding to a.serum a ndi.n and. i rejin,. s as a
Specitic dab e aPfRraboHiReTn dieierad eny SRS AR B R BG D, £,
first |igand Isactthecenthabiment peihesition prtovuaesem:omtdSA isggjndasamétdcaaauaotmb for

binding to a ingh ?&t EFe rgtﬁgvgrfab%p otn?al?r?ls cyﬂﬁ%z}t&{t@a dérg%%{ &%ll o e St abI a

25herein refers ance suc as a y
protein, whi cdﬂiug)somlbn@yt\'\tblerem@PW%@'Q@”@?{WO@W@MS RPMﬁhﬂHéO@;ﬁ‘é'éQﬂﬁ) &8Mi ndi ng
i nteract i gn between two or nore nol ecul es. The phrase "does not
conmpetitively inhibit" means that substance, such as a nol ecul e, conpound,
preferably a prot dTASPAEOS hedaventignerrpddes 3 eompositink SUTRMISNOR \riart f8ioR| cant
extent wth tdﬁ&iu@:ﬂ@ﬁotém 6r |tyaﬁaibrwwylwécgaagtasmta&ia\plea”rmbmueény%@dswaﬁ)le

nol ecul es. nC@ ﬂﬂem ! ng hnlteractl on between two or nore nol ecul es
preferably irfel eqfrrt%eexg'ﬁﬁe Yi"€"Gndi ng i nteracti on between a single

vari abl e domai n ankh aspsctod thedbventiar grodde sor pdlypregtide fudibre o suinpugéter i ng or

conpet i ”910”0'c%ﬁu?lrig?ﬁf%ﬁ‘?r’ﬂ?s{?”rﬁtagaﬁmr(?)é/&l?ésedl%%éeélﬂ%r%lndﬁ{ﬂnﬂné? tirl §r Can be a

mol ecul e that I's uctura unct i1 onal 0 a cognate
partner or tdhggénotropagent eanexasidmdt, kg Frtir €Y CLPet(@R8) erany ingeatimion t hat

speci fical ly jbinfisr f&ageﬁt'oﬁ&fbs@cﬁ |n%bb@/@§91'08dtﬁ9§é‘£b%ﬂfs|oém%fexﬁt Slif ferent
epi tope or antigen

omai n bi ndi ng noi et be a domain
anti body ( d%ﬁco&or?ﬁ?hﬁé'”g)yd%fﬁﬁ”ﬁe #hthenah ‘é’”@”d@t‘?'@/éﬂ' més'et ingthe preseih
2012/ 022703- -.,R@'ﬁ{.&PMdd..%gaaw non- |mTunogI obuI in pr ot el n scaffol d e g., a
scaffold §el ect ed fro the tﬁ‘% 5| Sti % @# | igoca an
affi body,®an avi mgP @ ?f@sP 5‘?’%’? PP ROVEP3ES! R dbfggﬂ E?WW'S"\%nch bi nds
to a |ligand ainlieA slritmmvatriablermmamadfshldgmnérésprectm aclasdin goioietyehadr esent
i nvention, )ap See W2008/ 096158, which
5di scl oses er rr%ﬁéea@%' prgat?%eﬁﬁks af #&vyaﬂasr'ﬁd met hods for selecting antigen
or epitope- speci flihe ibientnyoddesed mesldia and capraisingiarnusleptnseseBden®pl es 17 to

25). These S%Ebciuh&a Quhél@ |v9r$é5é3§on93m WQQ&%QQ@H&% %Fﬁhs%ﬁ BFoQéu%y dbRpgEQor at ed
herein by reference as though explicitly witten herein and for use wth

the presefit 'mwciaaﬁewetmanxtsppgt%m'@m it ed that any part of such

di scl <r?JﬂS)U(r]I e can be ThaGeepfsnairedddsy chWtEacﬁHcdmj’ri%méQth@leﬂﬁde%h@érﬁk In
one e odl nent nol et accor di fo n § ect or
o o oo e elegled Tt NG I T aTReptae ST asre Ak e RREURE R et o
char act eri st iidsitieal f@3aid bedeoted seoéncar Thwiireeyticnqunpridesesveatobcordpristngshd e t hat

specifically pi : i L i constant (KD) from (or
from about) d@i‘gﬁi"cwﬁﬁﬁ ﬁ%%ﬁ%m ﬂ%&gﬁghﬁf&féﬁﬁ%‘ﬁg ly from (or from about)
1 to (or 260 about ArcBDectvifhednvediarepravidesch igthod of ttepding Paireantings disearse;  (b)
The variant o qEBidRE ¥ aC;%Bﬁt' éo?ﬁ»pr@un@'a@ﬁ'ﬁr@erﬁﬂgta?leta&%e%B?é?bffd \Fa%htYndé'anS

human SA f-rate constant (Kd) from (or from about)

1.5 x 10-4 tJUt'mPrpou%m?m Oocqm%g@eﬁtcord'o%tq%aw%ﬁtPt%ﬂquﬁ“ﬂefttpbth?about)
3x 10-4 to (Qﬁveh@orﬁtb%blh)pa@enl /srﬂﬁhelagpétet)remaw@olarm ﬁgﬁr‘fdaﬁtaltl%e%ﬁﬁm@bnd

resonance; The variant or ises a b te t
specifically %‘ﬁ'?ﬂj'%ro lﬂﬁtrlit‘ls'@ApWet%p@ﬁ'?y’bﬂrqo p85' ‘Eﬂt'gtaﬁl?ﬂr g)w' rﬂtﬁt‘{‘(e@ﬁ'oq rom
about) 23% 106r dse ac@médicanteott ) 1 X 104 MI sec-1 , optionally

from(or fromabout) 1 x 106 to (or to about) 2 x 104 M251lsec- las

determ ned by surface plasnon resonance; (d) The variant or noiety
conprises a binding site that specifically binds Cynonol gus nonkey SA with
a di ssoci at i @RIEPDESTRIPTIRN)OF TEHMDRAWINGSM about) 0.1 to (or to about)
10000 nM optionally from (or fromabout) Ito (or to about) 6000 nM as
determ ned by surf | " iety of any
preceding claim wh eﬁ) ﬁﬁ@%%&&ggg&%ga#%ﬁﬁé@}orytﬁmﬁgun%mn %Abtgﬁ
specifically d@ﬁﬁwd@ﬂ@WEPQQ@/Qﬁ?ﬁﬂéyA Shatd martti@ttar@wthnatt@catemt@eaﬁme( Kd) from
(or fromﬁbo%ﬁmolaslsfoﬁndlﬂ forh-{ PEt théax p%g%ﬂ )THE: dDRE&re IndicRR b aﬂﬂ@%rlhﬁmérom (or
fromabout) 3 x 10-4 to (or to about) 0.1 sec-las determ ned by surface

pl asnon resonance; 11 WD 2012/ 022703--PCT/ EP2011/ 064000 (f) The variant or
noi ety of any preceding claim wherein the variant conprises a binding site
that specifically binds Cynonol gus nonkey SA with an on-rate constant (Ka)
from(or fromabout) 2 x 106 to (or to about) 1 x 104M 1sec-1 , optionally
from(or fromabout) 1 x 106 to (or to about) 5 x 103 M lsec-1 as

5det erm ned by surface plasnon resonance; (g) The variant or noiety
conprises a binding site that specifically binds rat SA with a dissociation
constant (KD) from (or from about) Ito (or to about) 10000 nM opt| onaIIy

I ~rN 2 v o o, NN PN PN I T



25di scl osure and all sequences of linkers are expressly incorporated herein
by reference as though explicitly witten Rerein and for use with the
present iwoentzmeo3and it is contenplated that any part pofi/Epa@h/odiose! osur e
can be incorporated into one or nore clains herein) and W2009/068649. In

one enbodi rrent f th Ltis ifi,c |igand, e tar et ant i be
e 30mars of ngGpioes (e atst SREREl SeausfER G oo C eNefite GabhEd st
naturally ocouEDRﬁgmdrthestylm trederlined benuehcesis IGEXBect, the |igand of the

| nvention m”‘nggJ %‘9 kf?m%u n;}’é’s ?r%teg&f'[ﬂﬁ\mﬁ;ﬁvaﬁ%httsa% %Hntsaﬁﬁw?}gr?é‘hrﬁtts Ofcagoni st

(e.qg., EPO r ec he_art Peci ate that
the choice i ¥a lemtge “&né}eo\/ar hedotatiored erﬁarvemﬁmﬂm Ard &rﬁ:@meﬁnﬁfﬁﬁ 18r- ani mal
proteins, SCytﬂ%'&SéllﬂuheQJ@H%Tu I Speciolt SKLMPoREd B AWERahAES Mo, @FEPL OF S,
wher e 13 WO 2012/ 022703- - PCT/ EP2011/ 06400 cytoki ne receptors Include
receptors forN®5A%ki PRIGNASHIIPHEE a'%PrPé'E?q)ﬂ"é“?%P ParigylaEtbegPe iRiAC NG ng

proteins. As (H&gsloh@r@idinditftRdné Qﬂbﬁauhc&fstoag@ea@ts aall “iftdrgdideabossesn batRt or

Receptor 1 (TNFRl i st e refers to an
agent (0.5, A L R R R A
(i.e., one orusafife) clsbninstttings. Médltrml-'eﬂmjty Babs andgprpdiets @mpsisingthese ste of TNFR1

hi t t
Cr ansductCon “Eief Bighfe dire Splindy 0D s AT mr Bl Biellibo W Be o cos
and cel |l ul ar Urséfybf@h%‘é%e %@tlf‘@s Thﬁ\afflfatb/pjh*éls-reiin?dtjém affelity fafsaum alpurainst andar d
L929 cyt ot oXi\EribYs S&SN artitdarf dA&hérlFH fbﬁgn Wo?erhsasﬁ‘e ﬁéﬂé@gﬁﬂ"t@%e ngoxgwﬁ%l 10In

one enbodi nent, the multispecific |igand nprises an antij - vari ant

or noiety of rengesidsgloned: dﬂa%i/rﬂft%rexéﬁ‘tpies'l“ﬁlﬁ%@vﬂirﬁﬂ? h'@e‘t'ﬁ§|"é9“§/“a’ba’?j' oneh

anti - TNI(:Rl dAfere @@hh@ma&] lawmatshe al, irﬁﬁlhﬁian%% CQMbMo@U@rr@HRdy-a'ﬁ%Rhobw)dl ng

noi ety g ce o eptor cros i nkin

Aot § - TN B oL B BB MO lR 510t S A6RFB8 s Mventtn.

W2007/ 04901 Tep a1 t46 $6t8ngu(ech. WHADIOS @84 {EBid b(ettfeeteairthenape‘lﬁca]gl d sequences
of whi ch and Fﬁ@ﬁ QUG| ERL gqese%]ﬁgrlr‘c%r!aq’g rﬁén&‘f{f cﬁﬂn?rﬁ laﬂ?c?/gos'd%s&{ﬁ%ﬁe PCT
applications, are express y 1 ncor pora erein y re erence as

explicitly wherdimn herein and for use with the present invention, and it is
contenpl ated that any part of such disclosures can be incorporat ed into one
or nore clai nsehered PEscRIPTOGR i@ Tionhe |igand of the invention is a
fusion protein corrprl sing a 20variant or noiety of the invention fused
directly r indir to one or € po epti des. t he fusion
orotei n’ i be s G e sEReetae R Sen ks e gsisnBea HB AOTETHR 0

di scl osur e oferifvidiptientss in avway wioitiateableser @éan aby coredserspacatiorcorianiritienglta

vari ant or m v , | vpe . a i.ned in
hat "PCT-appit Sl 2t el A bR aMIn & AR ER L 555 el S H s
(e.g., small S@antﬂd(vvmhplht@@ctlnefronutldb wiventgoi d, pol ypeptide) that can be

adm ni stered 10 anqddigitbiabndisel AdGR ca Qﬁ%%ehﬁflc% mshigs ABRH{Hate fHe
dlagnostlc effect through binding to and/or altering unction of a

bi ol ogi ca@P t FRFEtMERHINGATIceMMPeNtyHEdensieod by aag of WﬂéaWék'@étth%ﬁé%grl B8 €thn be an

endogenous t aug&k, mhm&lg@n@t&@mmm.dMnﬁMl Wbﬂéﬁ@étloﬁ tEHPARDEs 4Rt 9. an
enzynmne, t he | ndi vi dual

30rece wth fac t oki ne enc
e 0T s S b e S50 e Bl g BRAP I B RBIAIER oty pogon
(e. g. an enzyeteodnsaigahelyly tSuentgeskare/. Gﬂol@cuwrolm;ndﬁaabbdimtmm Mémmagus
nemat ode or oth itahle drygs f se | fu5| s and
conj ugat es corgpﬁlggi%g%mg%p%&r?wa L&B\%ratoé’f '::J%rsﬁ d%]l %l'?{é’gl na\yeoﬁtl ‘on 'g sé‘l gcl osed
in W2005/(11 d f are
i ncor por g’t ed%?é’rzesﬁﬁq Fif&rge sgingaog%c%@rﬁ %xgwdg 2 é?thﬁgk\?l??&eﬁ%lngtanh?geM fic
drugs as thouagehInmarpgraleidsher%buereée(gm@igmq/chmlqad E‘ﬁtﬂ‘?éii ein, and it is
contenpl ated that ﬁ%hedtﬂ%ﬁ)e\%ﬁﬁbl' QP BT ARSe 1 SGbABUEN BfimaR§&chiag adr ugs
for inclusion in clains 0127022703- - PCT/ EP2011/ 064000 herein). For
exanpl e, the RFPEY EFUHBIORKAYCAGIRCTPIES PRYPEYHEYSY, @I:”Faa'i)ra?ﬁ' at\ieg caht |
interferon algppry. 2hokd erdbotihémthe PhticdXgHumah. Or a vari ant. In one
enbodi nent, the invention provides a drug conjugate as defined and
di scl osed in W2005/ 118642 and W2006/ 059106, wherein the conjugate
conprises a 5Svariant or noiety of the invention. In one exanple, the drug
is covalently linked to the variant or noiety (e.g., the variant or npiety
and the drug are expressed as part of a single polypeptide). Aternatively,
in an exanple, the drug is non-coval ently bonded or associated with the
variant or noiety. The drug can be coval ently or noncoval ently bonded to
the variant or noiety directly or indirectly (e.g., through a suitable
| i nker 10and/ or noncoval ent bi ndi ng of conpl enentary binding partners
(e. g., b| ot| n and aV| d| n)) V\hen corrpl ementary bi nd| ng partners are

Y b1

S o, Y o



one or nore variants, noieties, fusion proteins or |ligands or fragnents
thereof are expressed and optionally recovering the ligand which contains
one si nglwowarz@piod domain or noiety (nononer) or nore POATEPROIR/0640ng| e
variable domain or noiety (e.g., 20multiner, fusion protein, conjugate, and
dual specific |igand as,defined, herei whi PE& ifi inds to serum
al bumi n, fromtheaﬁfo aggre'n ‘iﬂﬂ’}tE (53' ﬁ@%ﬁ‘ﬁﬁ?éﬁ?@ 19 I@@ Lgs%%r HO0eRbt hods of
contacting a (buchaasch fekds drabhEGbhe rfei diswiphide hmxedlﬁveslcﬁurdqsed corddrodtiony serum

al bumi n and/ or non-hunman serum r one or nopre targets other
Fhan Sor um alTBFPACTGHERES, HE PRGNS Y. sBon AeRee 90 Koy

25nol ecul es, spBeles mhruﬂi,epramdmlanmmbﬁlynsrcréaﬂéd)ky msmasadtlmetdcmmgg and

i ncl ude t hods wher e contac ni_stering
any of  he va?nl M5t §° aFﬁS’ SRl usc'g'g F“a" 'S?Q?Sntéra”“e eas@@%ﬂ%‘éd her ei n

to an individual hosisedheral, “aotibadylformaty reflemOanwlﬁmtabbpolypmtde@tredtweabl Y,
admi ni st eri ngyl; #rﬂﬁi&% n%?é&ﬁtfb@&‘@vé?%l@'d@ ‘é{ﬁﬁ% 6O HRGH ﬁl%gedasosésqgl:&f%ra” abl e
dormai n (i muno ul u 9 8

In or non- |m’runog (0] dire to serum 30al bum n

and/ or non- hmﬂ%@ﬁﬁﬂﬁ'ulfﬁmﬁ'gﬂ@n the AuciHie. Orvangly ef Wdakle ABtikgKy &dMald to one

or nore targefs kwHah tehal) s%r%%@lnbmm.bomé |huinBﬁuE&ﬁ§rﬂubBcﬁ]@s Mahbn! i fe,
i ncl udi ng@t he T beta and/or term nal e anti -target | i gand.

hal th
Nucl eic acid %P@é‘?ﬂ 8adla qRRig ppipofind WF'Q‘F}?@'bO?'G%laBHb%V(S‘FéYyrF@aB‘ single
domai n cont anam.ustgjylnggamdms Honfokimgere atchdtérediarts ofiantibdds ihBgvyf dnams andrat
fragnents thq are ectors e codlp\gfét he 35 nucleic

I
aci d nol ecul e'g ﬁhﬁ'(gfuad\t'ﬂ%{’ %U&R%Eéqe%?n%? anS{Mﬁ%e LY ¥ kpr TN vectors,
are cont enpl de.@d singleahain Fagscivi altisitfide bbhdedffvp ra faabdiedghenht, aéabrfragrrgahlasm

ot hots 0F prda EREnla JRROSEHR ERaLERaNEREL2 S0, SATNETBAE] o 2T
fusi on prldt eimedified|vegsiang of amycaf i facggoibate. gr @Pé‘f'%bbwthﬁﬁﬁvqqu\*rﬁﬂﬂimebtQiny of
t he af or ementdogRadicAt glyEdi or &ﬁér%ﬂabﬂ@%l?@@r &%umrzeeqL An

aspect of the invention provides a nucleic acid npr|S|n a nucl eoti de
sequence encodi ng é‘e\PQF"’ISSn‘E“”&tE‘GS'PHI'“H@'WQ@ Vapaole H%ﬁ'f‘l §feroio 3 anliPedYspeci fi ¢

| i gand of t h@aﬁamyemhauﬁw@MHm ug) et gpeoficdinbiabls afentigel @népivdPe independentdr a
nucl eoti de se i

at t 1. 70, 75, 80, .8 90, 9 9 7, 98
0955 + dont: coro ARERH i ignisr SormaE oA blnurkgon st rphe Pmaltengh 20 ©
provi des 28 veaut¢sentioarfpmadiag, hbmonerdierematingrofithtdiieer variable regieng bon.  An

t of th i i i t | LSk th
Toveotor. | vahaHEBbhaRe RASYMEINA o5y BBEADE e i e T RE BGRA  1P
vect or syst eriindingdshepingle snmgnagiopalin asiable domaindse., whrie feti@muzedPsiinof dual

speci fic |igajife va?ufablla'%hhéﬁ Hﬂfds@HﬂéenSnP&‘bbﬁdléﬁtlif bAAE d&uditichaRSiabld YomBinsuse in
constructing dual specif uses of anti- serum al bum n dAbs and

nul ti speci fi & Wg@W@“@Wd ﬂrapgbl'ﬂ@ BARATEdMMYRaleulingngle wEigiisosi t i ons
and for malsat idRmimbs Gl Biusgd Bérkin- 2e€EiHge ahdaumgrbbdmmanamhmmaﬁhr Bah@sur es

are incorporated herein b ference to provide ance use th the
o esent | hverergies Aaeruease Breriie darE Barees e S whakeitsfon
prot ei ns, corifpingeatesthodnuaiabiecdoatind ®r av &otibrdy, sifgestasiabladomeinpiedhiet sapms of t he

i ian. . - A ' f DOWh- 14
DLeSet | ey AR, HHRLE chafthDh s ESHRIGR AP
DI QVIT QSPSSL SASYEDRjatuiiTCRASEME (i3 SWRaIQBKIPCRARRPdIMERSILABG ayfibozs
SRFSCECS%DF%PU;b?@HQREP%TXX%%E&P@Y%B%rﬁ&e%%ms%ni&héégs}, it NG 2
) DI QUTQSPSSLSASVGDRVTI T
SRFSGSGSGTDF U %L@E@A?W@Bi@@é mﬁm&w Wb@wn?&tsl@wmﬁeﬁ D NO
%??Fglcg&wégga Tl s DrllgﬁTW @ﬂé F r h 14- 2§\MEI235? D NO.
4) DI QVTQSPS @@3 %&% T—“ikBt %/ge%
SRFSGSGSGT DF o ﬁ@b@@&@ﬁ&ﬁwm@empmmm@mma@awmm ~3tch(BEce D NO.

SR SR GO DF TR G LR R B IRV R e B oo iz

2012/ 022703- - PCT/ EPZOMa/n0 640i00ed attain struchiie Wbigh haetegpguatnctise oflemoiM- 14
Vari antdAbs OB mdQydiSEOckR: AR} dBhafls SACRIERAGH JGAIAGTCIJECATOCTOC
CTGICTGCAT CTGTAGGAGA TGTCACC ATCACTTGCC GTCA GIGGATTGGEG
TCTCAGITAT CTTGGTA CCA GCAGAAACCA GGGAAAGCCC CTAAGCTCCT GATCATGTGG
CGTTCCTCGI TGCAAAGTIGG GGICCCATCA CGITTCAGIG GCAGIGGATC TGGGACAGAT TTC
ACTCTCA CCATCAGCAG TCTGCAACCT GAAGATTTTG CTACGTACTA CTGICGCT 10 CAG
GGTTTGAGGC ATCCTAAGAC GITCGGCCAA GGGACCAAGG TGGAAATCAA ACGG DOMZh- 14-18
(SEQ I D NO 7) GACATCCAGA TGACCCAGIC TCCATCCTCC CTGICTGCAT CTGTAGGAGA CCG
15 TGTCACC ATCACTTGCC GGGCAAGICA GIGGATTGGEG TCTCAGITAT CTTGGTA CCA
GCAGAAACCA GGGAAAGCCC CTAAGCTCCT GATCATGIGG CGITCCTCGT TGCAAAGTGG

PNSNTT™ NSNS A T N A NN —— g N g g NN NI IR TN T NN N NN Y= g gm P e g g N NN T N A NN N N




WO 2012/ 022703- - PCT/ EP2011/ 064000

HGEGTFTSDL SKQVEEEAVRL FI EW KNGGPSSGAPPPSGGEGGSGEGGSGEEES DI Q MIQSPSS

L SASVGDRWOLTRRASDH GSQ LSVWYQQKPG KAPKLL | "MARSSLQSG VPBRESBAGBEIDFTL T

| SSLQPEDFATYYCAQGAALPRTFGQGT KVE | KR 5 Nucl eotide sequence (SEQ ID NO 12)

CATGGTGAAGGAACATT.T GI'GACT TGI CAAAACAGAT GGAAGA!
OO TATFTAPRAHA TR A NG AL G i
GCCAT CGGGT GG B e Gt pisT Wit haGOo S 3 RHlcaCAEE protein and/or of the

O O T STGLEI L Ry woran o

AGCAGAAACCA T Ve Tt GEe@ine includes complete

AAGT CECEGT GCCAR Iﬁmm%ﬁmﬁl%@@%ﬁé in which one or
ACCATCAGCAGTCT(X CCT GAAGATTTTGCT ACGTACTACTGIGCT

G G@?Wﬁ%ﬂtﬁe BGMPFP%%'SH@?“BGEMM 4
f usi onDV5 nundaﬁéble? 458aind oABhtfb@dﬁ%rIib%%Hﬁﬂ@QvM@E@vé Bed¥Qruntated or comprise

HGEGTFTSDL SK FAVRLFI KNGGEPSS PP
T S e B s wi

VPSRFSGSGSGT DEfalnTat %B@Eﬁﬁéﬂiy‘dﬁl\mﬂﬂé‘ﬁﬁm éHuikRnpihclosatn. de sequence

OO TATTrATT EAG e AL RR S AREAREHI R ACEAE 50
TGCGGTTA TATTGA &5@%&&}% -ir
Lt"u'd AOERTEGT BemEBdion of the disease or

CCGACAT CCAGATEAGi ST d et Ghd “eatifef Qrﬁiﬁé%%%@ rotective
TGTCACCATCACT TGOCGGGCAAGT CAGT GGAT T GITATCT TGGT

A@W@MMPMWW@W‘WG@@ 3ipuppression” or
AAGT GBGGT CCCAJ k&t § G feFEIaalnEaaliod 6k cdapobitibhAfdiGhGnductive event, but

ACCATCA GTCT CCTGAAGATTTTGCT ACTACTGTGCTCAGGGTTT
GAGGCAT %‘?@&iﬂ&@ﬁ@@@é@%ﬁ? 40 DOMZh- 14- 18/ Exendi n- 4
f usi onDVS nunber HAGeAherRM, theitens'elqses mefers(tSHE dJuBntitiDof [ibahd administered to a

SasveoRvT | TREQIA RS R AVAREE TADREL T it e U Sr S ey

| SSLOP EDFATYMEAGIS FolexammNg, dPeOmndeter fo tkiRamardityeddtigans! (@q liganseco®EENg D NO

0

16) 50 CATGGLEAR TF( %%@ Jﬁ%Wmd toa
TGCGGTTATTTATTGA

GCCATCGGEPGGRERA @am degspdy days, one week, two
CGGACAT CCAGA e A (vb6ke"dr(nd Gkabfelfad tthé( %W%mstratmn or by two

TGTCACCATCACTT GT CTCAGTTATCTTGGTA
ECTGiE S e i e

2012/ 022703 -tirEeT/The2€rinl Hho&AR0eutically effective” when referring to a dose means a sufficient

ACCAT CAGCAGT O R R T LT ACREPRCT AT G AP i he desied

TATGAAGCCT AT Giect T TeGmogmABEEACEIRABET GHAANTIONAAGESt B S0DEH dérentidomrdimali n- 4
f usi onDVS nurgdagr.

HCEGTETSDL SK I%r%i \%/éieré@oﬂ&tuﬁ%f%eﬁﬁ&%@ﬁ‘é&q;?%@dIQ %ﬂm&eutlcally

DI QMTQSPSSL SAStietoent %G:Msbiw ey, HpnrOeREERERRING aRey @gexact “effective’

VPSRFSGSGSGT Rrviduht S35l Nﬁé@é@@mb\w&% abprdphik - ék&hwubsieem%aguence

(o e e e o

GCCAT CCEBU GG expevisrgrttio h CAGGCCGAGGT GGCAGCGEECEET GECAEEGT

O A AR s 0. s

AGCAGAAACCAGESHGITTET AT SCRRATOANEHIGEIC OO BaifFifeil be familiar to those

AAGT CEEGT CCCAT A7 d %%mﬁ%%qmw LN elical Stability of
ACCATCAGCAGTCTGCAACCTGAAGATTTT CGTACTACT GI GCTCAGEGTGE

GGCGT TGCCTAGH emraetizatsAAGnA| eitiarpagisteanhindisters etatmaganetisy SC- NCE

f usi on Amisno aau@iyghs:seqta&mamﬁ&&&hl Podd) Rleare i disH ehad M Phdmiddokisies30 DI Q

MIQSPSS LSAS RVT | S QL SVVYOOKP PKLL |  MARSSL .

s e he R o Kl ) e e o,
C-term nal cyk&bkeaibee pparmabekiddtiobedinteterasuvhvise apivh aad t iena halylivephad aeaeut i cal
35chem cal conpound, NCE), eg using naleimde |inkage. Nucl eotide sequence
(SEQ I D NO 20) encodi ng DOWh14-10/ ASC 40

GACATCCAGATGACCCAGT CTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGT G

TCACCATCACT TGCCGGGCAAGT CAGTGGATTGGGTCTCAGT TATCTTGGTACCA
GCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCATGTGGCGT TCCTCGT TGCAA
AGTGGGGTCCCATCACGT TTCAGT GGCAGT GGATCTGGGACAGATTTCACTCTCA
CCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTGCTCAGGGTITTG 45
AGGCATCCTAAGACGT TCGGCCAAGGGACCAAGGT GGAAATCAAACGGGGT GGC GGAGGGGGT TCCTGT

~AA 1 A A A PN T "N IR APFSNrSs,~N N~ ~ A




Sel ections: 25HSA (Human Serum Al bumi n) and RSA (Rat Serum Al bum n)
antigens were obtained fromSigma (essentiglly fatty acid free, -99%
(agar ose wolwelmeetosophoresi s), |yophilized powder Cat. RoT/ER3V8Aceanad A6414
respectively) Bi oti nyl ated products of above two antigens were nade

by using EZ Li ul f oN S-Bi.otin No. 21331). Free tin
bagent was MEREER CHE RS CP I Al ROEACR e odir S 00 BB 11 ng
colum foll oVo@denbyredtvee reages beinglvalsies inagainmest Cpdio0ally edligssnacokinetz of PBS at
4C. Resultin Lot r | ecul e
wsre observed oy mpdPu Rl I TR0 BERG A hetpRall Ol Dhohl
libraries vver%@ﬂ@m/éldﬁmgnh@g DOV h- 14 parental 35dAbs (see W20081096158

for the sequences gfif EM-alhh ana'lf'/@bQQRarﬁd RUBLLREBe YBERIAG RIRE Dk Rf t he
pDOW vector and the error f)lr one braries were generated in the pDOV33

vector (to al¥ 8l FyceRigatige p @ﬁ"%ﬁ@aﬂn%nﬂmﬁn RS UInNYe aoRlesis packedreRtd) . Vect or
|0DOIV440I is a dersudhaawae/ambletfgcﬁn FﬁarﬁlbﬁgﬁoryeMb@rlit?mf‘lhéﬁmlaﬂmbhﬁ t@amgad lbéfSl gnal
peptl e sequen IS re t he ast CO a or. e urt ace
D i ¢ SRR ireBlsafron! bR cbaE LR ER v Es e BOG g S Geidr e

| eader sequerfce phask (heredpHal dhasepihecligapd issundbgyopgmerinly distobationiimthepatient, Thi s
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24 - PCT/ BP20 heredepdey® to substance, such as a molecule, compound, preferably a protein, which
is able to interfere to any extent with the specific binding interaction between two or
more molecules. The phrase “does not competitively inhibit” means that substance,
such as a molecule, compound, preferably a protein, does not interfere to any
measurable or significant extent with the specific binding interaction between two or
30  more molecules. The specific binding interaction between two or more molecules
preferably includes the specific binding interaction between a single variable domain
and its cognate partner or target. The interfering or competing molecule can be another
single variable domain or it can be a molecule that is structurally and/or functionally
similar to a cognate partner or target.
35 The term “binding moiety” refers to a domain that specifically binds an antigen
or epitope independently of a different epitope or antigen binding domain. A binding

moiety may be a domain antibody (dAb) or may be a domain which is a derivative of a
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1. 15E-02 1. 60E+06 DOM 7h-14-18 180 1.05E- 01, 6. 30E+5 DOM 7h- 14-19 225

1. 56E- 01 WOQOBHR570BOM 7h- 14- 28 66 (136) 1. 3E- 01 (1. 34e- PLTEPSQEAGH0( 9. 8e5)
DOM 7h- 14- 36 35 (7830) 1.9E-02 (1.1le-1) 9.80E+06 (1.43e4) Mouse  DOM

gg_ 342}1% 328%%-2%%&’@%&%9’?/ RN {t%-ffélé,- %873%%@%1 s%le%?ed]ffo?ngtﬁg%?ouggc\)ﬂnsﬁs i_n%4_ 18
. df CTLA-4, lipocalin, SpA, an affibody, a{n avimer, GroEl, transferrin, GroES and
fibronectin, which binds to a ligand other than the natural ligand (in the case of the
present invention, the moiety binds serum albumin). See W02008/096158, which
5 discloses examples of protein scaffolds and methods for selecting antigen or epitope-

specific binding domains from repertoires (see Examples 17 to 25). These specific
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

10 claims herein).

In one embodiment, the variant or binding moiety according to any aspect or
embodiment of the invention comprises one or more of the following kinetic
characteristics:-

(a) The variant or moiety comprises a binding site that specifically binds human SA
15 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;

(b) The variant or moiety comprises a binding site that specifically binds human SA
with an off-rate constant (Ky) from (or from about) 1.5 x 10 to (or to about) 0.1
20 sec™ , optionally from (or from about) 3 x 10 to (or to about) 0.1 sec™ as

determined by surface plasmon resonance;

(c) The variant or moiety comprises a binding site that specifically binds human SA
with an on-rate constant (K,) from (or from about) 2 x 10° to (or to about) 1 x
10*M"sec™ , optionally from (or from about) 1 x 10° to (or to about) 2 x 10* M-

25 'sec™ as determined by surface plasmon resonance;

(d) The variant or moiety comprises a binding site that specifically binds
Cynomolgus monkey 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;

30 (e) The variant or moiety of any preceding claim, wherein the variant comprises a
binding site that specifically binds Cynomol/gus monkey SA with an off-rate
constant (Kg) from (or from about) 1.5 x 10™ to (or to about) 0.1 sec” , optionally
from (or from about) 3 x 10 to (or to about) 0.1 sec™ as determined by surface

plasmon resonance,
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optionally from (or from about) 20 to (or to about) 6000 nM, as determined by

surface plasmon resonance;

(h) The variant or moiety comprises a binding site that specifically binds rat SA with
an off-rate constant (Kg) from (or from about) 2 x 10~ to (or to about) 0.15 sec” ,
optionally from (or from about) 9 x 10 to (or to about) 0.14 sec™ as determined

by surface plasmon resonance;

(i) The variant or moiety comprises a binding site that specifically binds rat SA with
an on-rate constant (K,) from (or from about) 2 x 10° to (or to about) 1 x 10* M-
'sec™ , optionally from (or from about) 1 x 10° to (or to about) 3 x 10*M"'sec™ as

determined by surface plasmon resonance;

() The variant or moiety comprises a binding site that specifically binds mouse SA
with a dissociation constant (KD) from (or from about) 1 to (or to about) 10000

nM as determined by surface plasmon resonance;

(k) The variant or moiety comprises a binding site that specifically binds mouse SA
with an off-rate constant (Ky) from (or from about) 2 x 10 to (or to about) 0.15

sec” as determined by surface plasmon resonance; and/or

() The variant or moiety comprises a binding site that specifically binds mouse SA
with an on-rate constant (K,) from (or from about) 2 x 10° to (or to about) 1 x 10*
M™'sec™ , optionally from (or from about) 2 x 10° to (or to about) 1.5 x 10* M’

'sec™ as determined by surface plasmon resonance.
Optionally, the variant or moiety has

I: a KD according to (a) and (d), a K4 according to (b) and (e), and a K, according
to (¢) and (f); or
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and the anti-SA single variant or moiety, the linker comprising the amino acid sequence
AST, optionally ASTSGPS, e.g., where anti-SA and anti-target dAbs are used.
Alternative linkers are described in WO2007085814 (incorporated herein by reference)
and WO2008/096158 (see the passage at page 135, line 12 to page 140, line 14, which
25  disclosure and all sequences of linkers are expressly incorporated herein by reference
as though explicitly written herein and for use with the present invention, and it is
contemplated that any part of such disclosure can be incorporated into one or more
claims herein) and WO2009/068649.
In one embodiment of the multispecific ligand, the target antigen may be, or be
30  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

animal proteins, cytokines or growth factors, cytokine or growth factor receptors, where
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35  disclosures of which are incorporated herein by reference, and including the entire list

of specific drugs as though this list were expressly written herein, and it is contemplated

that such incorporation provides disclosure of specific drugs for inclusion in claims



Vz m/kg Rat DOMrh-14* 60 DOMrh-14-10 4 2134.6 1.2 42.1 71.2
DOWh- 14-18 410 617.3 4.1 38.4 228.1 DOM 7h-14-19 890 632.6 4.1 36.3 213.
Cyno DOMWbO- 2010283 217.5 DOM 7h-14-10 ]9 6174.6 0.4 PCT/EP2011/064000

herein). For example, the drug can be glucagon-like peptide 1 (GLP-1) or a variant,
interferon alpha 2b or a variant or exendin-4 or a variant.

In one embodiment, the invention provides a drug conjugate as defined and
disclosed in WO2005/118642 and W02006/059106, wherein the conjugate comprises a

5  variant or moiety of the invention. In one example, the drug is covalently linked to the

variant or moiety (e.g., the variant or moiety 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 variant or moiety. The drug can be covalently or noncovalently
bonded to the variant or moiety directly or indirectly (e.g., through a suitable linker

10 and/or noncovalent binding of complementary binding partners (e.g., biotin and avidin)).
When complementary binding partners are employed, one of the binding partners can
be covalently bonded to the drug directly or through a suitable linker moiety, and the
complementary binding partner can be covalently bonded to the variant or moiety
directly or through a suitable linker moiety. When the drug is a polypeptide or peptide,

15 the drug composition can be a fusion protein, wherein the polypeptide or peptide, drug
and the polypeptide binding moiety are discrete parts (moieties) of a continuous
polypeptide chain. As described herein, the polypeptide binding moieties and
polypeptide drug moieties can be directly bonded to each other through a peptide bond,
or linked through a suitable amino acid, or peptide or polypeptide linker.

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

25  antibody, an antibody fragment, a marker and a drug. One or more of these entities
can be located at either the COOH terminus or at the N terminus or at both the N
terminus and the COOH terminus of the ligand comprising the single variable domain or
moiety, (either immunoglobulin or non-immunoglobulin single variable domain). One or
more of these entities can be located at either the COOH terminus, or the N terminus,

30  orboth the N terminus and the COOH terminus of the single variable domain or moiety
which specifically binds serum albumin of the ligand which contains one single variable
domain (monomer) or moiety or more than one single variable domains or moieties
(multimer, fusion protein, conjugate, and dual specific ligand as defined herein). Non-
limiting examples of tags which can be positioned at one or both of these termini

35 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 or moiety (multimer, fusion protein,
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RRTLM LLAQV CAGACACATAGT DOMZh- KDRHDFGFPQEEFG TTGGGATCAAGA RRI SLFSCLKD
TTGGGATCAAGA 14) NQ FQKAET | PVLH EM AGAACATTGATG RH DFGFPQEE AGAACATTGATG
QQ I FN DVODKDABEAITTATTAGCACAAA FG N Q F ET | TTATTARGTABAF1/064000
VWDETLLDKFYTELYQ TGCGTAGAATTT PVL H EM | @ | F ATGCGTAGAATT Q_NDLEAC\/I eevev

CTTTGITCTCTTG N LFSTKDSSAA 'T T TET P LMK LAVRK
TCTAAAGGACCGW‘L# fS Ritp % W‘ﬁtjl-;é? ?EW P@éﬂﬁ*@gﬁf’ CTTCGG
ELYQQLN DL Emfm@m@ﬁe&m@.cmwmahd MbfR8elES ATTCOCTCAGGA CVI QGVGVT ET

AAGAGTTTOM.  AnPS ERFRRLE B PR e S R ddiie v sasvo

D RVT | TC RASEAGCACARSIBATVAHRISPTANE PRESTNEAINCT A Migresiy Baoy glke
TCCTGTCTTGCA iR dr iMion froteih IdFtnEGlvehfiGh:

or a nucleotide 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
10 vector.

Reference is made to WO2008/096158 for details of library vector systems,
combining single variable domains, characterization of dual specific ligands, structure of
dual specific ligands, scaffolds for use in constructing dual specific ligands, uses of anti-
serum albumin dAbs and multispecific ligands and half-life-enhanced ligands, and

15 compositions and formulations of comprising anti-serum albumin dAbs. These
disclosures are incorporated herein by reference to provide guidance for use with the
present invention, including for variants, moieties, ligands, fusion proteins, conjugates,

nucleic acids, vectors, hosts and compositions of the present invention.

20 SEQUENCES
Table 1: Amino Acid Sequences of DOM7h-14 Variant dAbs

DOM7h-14-10 (SEQ ID NO: 1)
DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMWRSSLQSG
VP

25 SRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLRHPKTFGQGTKVEIKR

DOM7h-14-18 (SEQ ID NO:2)
DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMWRSSLQSG
VP

30 SRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLMKPMTFGQGTKVEIKR

DOM7h-14-19 (SEQ ID NO: 3)
DIQMTQSPSSLSASVGDRVTISCRASQWIGSQLSWYQQKPGEAPKLLIMWRSSLQSG
VP

35 SRFSGSGSGTDFTLTISSLQPEDFATYYCAQGAALPRTFGQGTKVEIKR

DOM7h-14-28 (SEQ ID NO: 4)
DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMWRSSLQSG
VP

40 SRFSGSGSGTDFTLTISSLQPEDFATYYCAQGAALPKTFGQGTKVEIKR

DOM7h-14-36 (SEQ ID NO: 5)
DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMWRSSLQSG
VP

45  SRFSGSGSGTDFTLTISSLQPEDFATYYCAQGFKKPRTFGQGTKVEIKR



G KAP KL LI MARSSLQ CGAAATGATCCA LSTN LQ ES LRS ACGAAATGATCC

SGVPSRFSGSGSGT GCAAATATTCAAT KETVAAPSDI Q AGCAAATATTCA DFT LT | SS LQP
EDFAT TTGVOBIORACASA MIQSPSSLSAS ATTTGTTTTCTAC  YYCAQGAAPPREFGQ1AGBNCT CATCAG
VGDRVTI TCRA AAAGGACTCATC GT KVE | KR CCGCTTGGGATG SQN GSQLSW AGCCGCTTGGGA
AAAEQKL| SEEDLN* AAACTCTGTTAG YQUKPG KAP K TGAAACTCTGTT (SEQ | D NO 54)
ATAAATTCTACAC L L | MARSSLQS AGATAAATTCTA  TGAACTATATCAA GVPSRFSGSG
CACTGAACTATA Tab@AACKGRATEABeSGHIRIES|0T DEBITHIAERNEAES CTAGAGGCTTGC QP ED
FATYYCA CGATCTAGAGGC  GITATTCAGGGT QGAALPRTFG TTGCGTTATTCA  GTAGGAGTTACT

QGTKVEI KR GBI E#AFIsEQ ID NO: 6)

5 GACATCCAGA TGACCCAGTC TCCATCCTCC CTGTCTGCAT CTGTAGGAGA CCG
TGTCACC ATCACTTGCC GGGCAAGTCA GTGGATTGGG TCTCAGTTAT CTTGGTA
CCA GCAGAAACCA GGGAAAGCCC CTAAGCTCCT GATCATGTGG CGTTCCTCGT
TGCAAAGTGG GGTCCCATCA CGTTTCAGTG GCAGTGGATC TGGGACAGAT TTC
ACTCTCA CCATCAGCAG TCTGCAACCT GAAGATTTTG CTACGTACTA CTGTGCT
10 CAG GGTTTGAGGC ATCCTAAGAC GTTCGGCCAA GGGACCAAGG TGGAAATCAA
ACGG

DOM7h-14-18 (SEQ ID NO: 7)

GACATCCAGA TGACCCAGTC TCCATCCTCC CTGTCTGCAT CTGTAGGAGA CCG
15 TGTCACC ATCACTTGCC GGGCAAGTCA GTGGATTGGG TCTCAGTTAT CTTGGTA

CCA GCAGAAACCA GGGAAAGCCC CTAAGCTCCT GATCATGTGG CGTTCCTCGT

TGCAAAGTGG GGTCCCATCA CGTTTCAGTG GCAGTGGATC TGGGACAGAT TTC

ACTCTCA CCATCAGCAG TCTGCAACCT GAAGATTTTG CTACGTACTA CTGTGCT

CAG GGTCTTATGA AGCCTATGAC GTTCGGCCAA GGGACCAAGG TGGAAATCAA
20 ACGG

DOM7h-14-19 (SEQ ID NO: 8)
GACATCCAGA TGACCCAGTC TCCATCCTCC CTGTCTGCAT CTGTAGGAGA CCG
TGTCACC ATCTCTTGCC GGGCAAGTCA GTGGATTGGG TCTCAGTTAT CTTGGTA
25 CCA GCAGAAACCA GGGGAAGCCC CTAAGCTCCT GATCATGTGG CGTTCCTCGT
TGCAAAGTGG GGTCCCATCA CGTTTCAGTG GCAGTGGATC TGGGACAGAT TTC
ACTCTCA CCATCAGCAG TCTGCAACCT GAAGATTTTG CTACGTACTA CTGTGCT
CAG GGTGCGGCGT TGCCTAGGAC GTTCGGCCAA GGGACCAAGG TGGAAATCA
A ACGG
30
DOM7h-14-28 (SEQ ID NO: 9)
GACATCCAGA TGACCCAGTC TCCATCCTCC CTGTCTGCAT CTGTAGGAGA CCG
TGTCACC ATCACTTGCC GGGCAAGTCA GTGGATTGGG TCTCAGTTAT CTTGGTA
CCA GCAGAAACCA GGGAAAGCCC CTAAGCTCCT GATCATGTGG CGTTCCTCGT
35 TGCAAAGTGG GGTCCCATCA CGTTTCAGTG GCAGTGGATC TGGGACAGAT TTC
ACTCTCA CCATCAGCAG TCTGCAACCT GAAGATTTTG CTACATACTA CTGTGCT
CAG GGTGCGGCGT TGCCTAAGAC GTTCGGCCAA GGGACCAAGG TGGAAATCA
A ACGG

40 DOM7h-14-36 (SEQ ID NO: 10)
GACATCCAGA TGACCCAGTC TCCATCCTCC CTGTCTGCAT CTGTAGGAGA CCG
TGTCACC ATCACTTGCC GGGCAAGTCA GTGGATTGGG TCTCAGTTAT CTTGGTA
CCA GCAGAAACCA GGGAAAGCCC CTAAGCTCCT GATCATGTGG CGTTCCTCGT
TGCAAAGTGG GGTCCCATCA CGTTTCAGTG GCAGTGGATC TGGGACAGAT TTC

45 ACTCTCA CCATCAGCAG TCTGCAACCT GAAGATTTTG CTACGTACTA CTGTGCT
CAG GGTTTTAAGA AGCCTCGGAC GTTCGGCCAA GGGACCAAGG TGGAAATCAA
ACGG

Table 3: Anti-serum albumin dAb (DOM7h) fusions
50  (usedin Rat studies):-

DOM7h-14/Exendin-4 fusion DMS number 7138

Amino acid sequence (SEQ ID NO: 11)



GAAACTCCCCTA (SEQ | D NG 56) TACTGAAACTCC  ATGAAAGAAGAT CCTAATGAAAGA
TCAATTCTAGCC AGATTCAATTCTA  GITAGAAAATACT, GCCGITAGAAAA  TTCAGCGTATCA
TACTTTCAGEGR012/@2MIGTATTTAAA  ATCACATTGTA GGAAAAGAARTAVEPTANVDGBAAAAGA
CTCCCCATGIGC AATACTCCCCAT WD 2012/ 022703- 31 -PCT/ EP2011/ 064000
ATGCGAGGTGGT  GIGCATGGGAG TAGAGCAGAAAT  GIGGTTAGAGCA TATGAGGTCCTT

CAMTTATGACG |5 E At HSDLEREME e AR FEA R G S PsseaPPPsaaaaasaaaasaaaas

DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMWRSSLQSG
VPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGAALPRTFGQGTKVEIKR

Nucleotide sequence (SEQ ID NO: 12)

CATGGTGAAGGAACATTTACCAGTGACTTGTCAAAACAGATGGAAGAGGAGGCAG
TGCGGTTATTTATTGAGTGGCTTAAGAACGGAGGACCAAGTAGCGGGGCACCTCC
10 GCCATCGGGTGGTGGAGGCGGTTCAGGCGGAGGTGGCAGCGGCGGTGGCGGGT
CGGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCG
TGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGGTCTCAGTTATCTTGGTACC
AGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCATGTGGCGTTCCTCGTTGCA
AAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTC
15 ACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTGCTCAGGGTGC
GGCGTTGCCTAGGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGG

DOM7h-14-10/Exendin-4 fusion DMS number 7139
20
Amino acid sequence (SEQ ID NO: 13)

HGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSGGGGGSGGGGSGGGGS
DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMWRSSLQSG
25 VPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLRHPKTFGQGTKVEIKR

Nucleotide sequence (SEQ ID NO: 14)

CATGGTGAAGGAACATTTACCAGTGACTTGTCAAAACAGATGGAAGAGGAGGCAG
30 TGCGGTTATTTATTGAGTGGCTTAAGAACGGAGGACCAAGTAGCGGGGCACCTCC
GCCATCGGGTGGTGGAGGCGGTTCAGGCGGAGGTGGCAGCGGCGGTGGCGGGT
CGGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCG
TGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGGTCTCAGTTATCTTGGTACC
AGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCATGTGGCGTTCCTCGTTGCA
35 AAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTC
ACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTGCTCAGGGTTT
GAGGCATCCTAAGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGG

40  DOM7h-14-18/Exendin-4 fusion DMS number 7140
Amino acid sequence (SEQ ID NO: 15)

HGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSGGGGGSGGGGSGGGGS
45 DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMWRSSLQSG
VPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLMKPMTFGQGTKVEIKR

Nucleotide sequence (SEQ ID NO: 16)

50 CATGGTGAAGGAACATTTACCAGTGACTTGTCAAAACAGATGGAAGAGGAGGCAG
TGCGGTTATTTATTGAGTGGCTTAAGAACGGAGGACCAAGTAGCGGGGCACCTCC
GCCATCGGGTGGTGGAGGCGGTTCAGGCGGAGGTGGCAGCGGCGGTGGCGGGT
CGGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCG
TGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGGTCTCAGTTATCTTGGTACC

55 AGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCATGTGGCGTTCCTCGTTGCA



AATTTGCAAGAAT CTACGAATTTGC  CTTTGAGATCTAA AAGAATCTTTGA  GGAAACCGTCGC
GATCTAAGGAAA  TGCTCCATCTGA  CCGTCCCTGCTC | o CATCCAGATGAC  CATCTGACATCC
CCAGTCTCOROC012ADGACCCAGT  CTCCCTGICTGC  "CTCCATCCT CCCPCTAPNIGIABBAGA

TGTCTGCATCTG  CCGTGICACCAT TAGGAGACCGTG  CACTTGCCGGEC TCACCATCACTT

AACTCAGTEAT , BHEEEEREEL arcACEPHEAETEE AT BEATETEREA c AR FITEAR S

ACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTGCTCAGGGTCT
TATGAAGCCTATGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGG

DOM7h-14-19/Exendin-4 fusion DMS number 7141
Amino acid sequence (SEQ ID NO: 17)

10 HGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSGGGGGSGGGGSGGGGS
DIQMTQSPSSLSASVGDRVTISCRASQWIGSQLSWYQQKPGEAPKLLIMWRSSLQSG
VPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGAALPRTFGQGTKVEIKR

Nucleotide sequence (SEQ ID NO: 18)

15
CATGGTGAAGGAACATTTACCAGTGACTTGTCAAAACAGATGGAAGAGGAGGCAG
TGCGGTTATTTATTGAGTGGCTTAAGAACGGAGGACCAAGTAGCGGGGCACCTCC
GCCATCGGGTGGTGGAGGCGGTTCAGGCGGAGGTGGCAGCGGCGGTGGCGGGT
CGGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCG

20 TGTCACCATCTCTTGCCGGGCAAGTCAGTGGATTGGGTCTCAGTTATCTTGGTACC
AGCAGAAACCAGGGGAAGCCCCTAAGCTCCTGATCATGTGGCGTTCCTCGTTGCA
AAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTC
ACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTGCTCAGGGTGC
GGCGTTGCCTAGGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGG

25

DOM7h14-10/ G4SC-NCE fusion

Amino acid sequence (SEQ ID NO: 19) encoding DOM7h14-10/G4SC

30
DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMWRSSLQSG
VPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLRHPKTFGQGTKVEIKRGGGGSC

The C-terminal cysteine can be linked to a new chemical entity (pharmaceutical
35  chemical compound, NCE), eg using maleimide linkage.

Nucleotide sequence (SEQ ID NO: 20) encoding DOM7h14-10/G4SC

40 GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTG
TCACCATCACTTGCCGGGCAAGTCAGTGGATTGGGTCTCAGTTATCTTGGTACCA
GCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCATGTGGCGTTCCTCGTTGCAA
AGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCA
CCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTGCTCAGGGTTTG

45 AGGCATCCTAAGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGGGGTGGC
GGAGGGGGTTCCTGT
DOM7h14-10/TVAAPSC fusion

Amino acid sequence (SEQ ID NO: 21)

50
DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMWRSSLQSG
VPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLRHPKTFGQGTKVEIKRTVAAPSC

The C-terminal cysteine can be linked to a new chemical entity (pharmaceutical
55  chemical compound, NCE), eg using maleimide linkage.



TCTCAGITATCTT  GCAGAAACCAGG GGTACCAGCAGA  GAAAGCCCCTAA  AACCAGGGAAAG
GCTCCTGATCAT CCCCTAAGCTCC  GIGECGITCCTC ,JGATCATGTGEC  GTTGCAAAGIGG

GTTCCTCGWGG012/3MECCATCACG  AAAGTGGGGTCC

20 T CAGT GGCABCTRATGAGEINT CA

TGGATCTGGGAC GIGECAGIGGAT  AGATTTCACTCTC CTGGGACAGATT  ACCATCAGCAGT
TCACTCTCACCA  CTGCAACCTGAA TCAGCAGICTGC  GATTTTGCTACG AACCTGAAGATT

10

15

20

25

30

35

40

Nucleotide sequence (SEQ ID NO: 22)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTG

TCACCATCACTTGCCGGGCAAGTCAGTGGATTGGGTCTCAGTTATCTTGGTACCA

GCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCATGTGGCGTTCCTCGTTGCAA
AGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCA
CCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTGCTCAGGGTTTG
AGGCATCCTAAGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGGACCGTC

GCTGCTCCATCTTGT

Where a myc-tagged molecule is indicated in this table, this was the version used in PK
studies in the examples. Where no myc-tagged sequences are given, the PK studies in
the examples were not done with myc-tagged material, i.e., the studies were done with

the non-tagged constructs shown.

EXEMPLIFICATION

All numbering in the experimental section is according to Kabat (Kabat, E.A. National
Institutes of Health (US) & Columbia University. Sequences of proteins of
immunological interest, edn 5 (US Dept. Of Health and Human Services Public Health
Service, National Institutes of Health, Bethesda, MD, 1991)).

EXAMPLE 1: Vk Affinity Maturation

Selections:

HSA (Human Serum Albumin) and RSA (Rat Serum Albumin) antigens were obtained
from Sigma (essentially fatty acid free, ~99% (agarose gel electrophoresis), lyophilized
powder Cat. No. A3782 and A6414 respectively)

Biotinylated products of above two antigens were made by using EZ Link Sulfo-
NHS-SS-Biotin (Pierce, Cat. N0.21331). Free biotin reagent was removed by passing
the samples twice through PD10 desalting column followed by overnight dialysis
against 1000x excess volume of PBS at 4°C. Resulting product was tested by mass
spec and 1-2 biotins per molecule were observed.

Affinity maturation libraries:

Both error-prone and CDR libraries were created using DOM7h-14 parental
dAbs (see W0O2008/096158 for the sequences of DOM7h-14). The CDR libraries were
generated in the pDOM4 vector and the error prone libraries were generated in the
pDOMS33 vector (to allow for selection with or without protease treatment). Vector
pDOM4, is a derivative of the Fd phage vector in which the gene /// signal peptide
sequence is replaced with the yeast glycolipid anchored surface protein (GAS) signal
peptide. It also contains a c-myc tag between the leader sequence and gene //l, which

puts the gene /il back in frame. This leader sequence functions well both in phage



TACTACTGIGCT TTGCTACGTACT  CAGGGTGCGEC ACTGTGCTCAGG GITGCCTAGGAC
GIGCGECGITG  GITCGGECCAAGG CCTAGGACGITC  ,,GACCAAGGTGGA  GGCCAAGGGAC
AATCAAACOEOC0 1202 206&6T GGAAAT GECCGCAGAAC QdAAACGG (SEQ PCAEARAATHCAICT | D
NGO 57) WD 2012/022703- 32 - PCT/ EP2011/ 064000 CAGAAGAGGAT CTGAATTAA (SEQ

| D NG 55) IE;I}/EpZaSZ %P(g}'g?LGSé@B‘ELé&@ .CTTGCC% CDLtP?Tn LGS, TCCGACT TGCCA
(I1F N a2 b- MIHUKRFESRY &5¢ PSP CRPESP RN TRISATACR PAENHEAYAGT DO
M 7 h- KDRH DE&.RPQHERGs # hiseHad UsrEA oRRel B ANMSECKID whe (6CBAE-CAB®HY has

been removed which renders the dAb-phage fusion resistant to the protease trypsin.

This allows the use of trypsin within the phage selection to select for dAbs that are more

5  protease stable (see WO2008149143).
For error-prone maturation libraries, plasmid DNA encoding the dAb to be

matured was amplified by PCR, using the GENEMORPH® || RANDOM MUTAGENESIS

KIT (random, unique mutagenesis kit, Stratagene). The product was digested with Sa/ |

and Not | and used in a ligation reaction with cut phage vector pDOM33.

10 For the CDR libraries, PCR reactions were performed using degenerate
oligonucleotides containing NNK or NNS codons to diversify the required positions in
the dAb to be affinity matured. Assembly PCR was then used to generate a full length
diversified insert. The insert was digested with Sa/| and Nof | and used in a ligation
reaction with pDOM4 for mutagenesis of multiple residues and pDOMS5 for mutagenesis

15 of single residues. The pDOMS5 vector is a pUC119-based expression vector where
protein expression is driven by the LacZ promoter. A GAS1 leader sequence (see WO
2005/093074) ensures secretion of isolated, soluble dAbs into the periplasm and culture
supernatant of E. coli. dAbs are cloned Sall/Notl in this vector, which appends a myc
tag at the C-terminus of the dAb. This protocol using Sa/l and Not / results in inclusion

20  of an ST amino acid sequence at the N-terminus.

The ligation produced by either method was then used to transform E. coli strain
TB1 by electroporation and the transformed cells plated on 2xTY agar containing 15
ug/ml tetracycline, yielding library sizes of >5x107 clones.

The error-prone libraries had the following average mutation rate and size:

25  DOMT7h-14 (2.9 mutations per dAb) , size:5.4 x 10°.

Each CDR library has four amino acid diversity. Two libraries were generated
for each of CDRs 1 and 3, and one library for CDR2. The positions diversified within

each library are as follows (amino acids based on VK dummy DPK9 sequence):

30
Library size
DOM7h-14
1-Q27, S28, S30, S31 (CDR1) 5.8x10’
2 - 830, S31, Y32, N34 (CDR1) 42x10°
35 3-Y49, A50, A51, S53 (CDR2) 2.4x10°

4 -Q89, S91, Y92, S93 (CDR3) 2.5x10®
5-Y92,Y93, T94, N96 (CDR3) 3.3x10°



14-10) NQ FQXAET 1 PVLH EM AGAACATTGATG RH DFG FPQE E AGAACATTGATG Q|
FN LFSTKDSSAA TTATTAGCACAAA FG NQFQKAETI _T2 \TTAGCACAA WDET LLD KFYTE LYQ
TGCGTAGAAVO RoRXM22MBEM  QQ 1 F ATGCGTAGAATT N DLEACVI QBUGEPAIINGENICTCTTG N
LFSTKDSSAA TCTTTGITCTCTT T ET P LM KE DS | LAVRK TCTAAAGGACCG WDET LLD
KFYT GICTAAAGGACC YFQ R I T LYLKE KKYS P TCACGACTTCGG ELYQQLN DL EA
GICACGACTTCG CAWEWRAEIM RS FS ATTCCCTCAGEA CVI QGVGVT ET GATTCCCTCAGG
LSTN LQ ES LMExakKiple/2:/GeA¢sTibnCHateni¢d: M KEDSI LAV AAGAGTTTGGAA

AAPSDI QM QSPSSL WK FORL TLYLK ASYG D TC RAS
AG CAGAAACTAT EKK IAR E{i%‘?%s W%W%G@ﬁ% VWRAEI M
RS FS TTCCTGROLTGCIAIG sty Kiaturatio\RSSLQ CGAAATGATCCA LSTN LQ ES LRS
ACCAAATGALCC  SEVRRIERGRGShst HSA only:

Three rounds of selection against HSA were carried out. The error prone
libraries and each CDR library were selected as an individual pool in all rounds. The
first round of selection was performed against HSA passively coated onto an
immunotube at Tmg/ml. Round 2 was performed against 100nM HSA and round 3

10 against 10nM (CDR selections) or 20 or 100nM (Error prone selections) HSA, both
as soluble selections followed by a fourth round of selection with the error prone
libraries against 1.5 nM HSA as a soluble selection. The error prone libraries were
eluted with 0.1M glycine pH 2.0 before neutralisation with 1M Tris pH 8.0 and the
CDR libraries were eluted with 1mg/ml trypsin before infection into log phase TG1

15 cells. The third round of each selection was subcloned into pDOMS for screening.
Soluble selections used biotinylated HSA.

2) Trypsin selections against HSA:

In order to select dAbs with increased protease resistance compared to the
parental clone and with potentially improved biophysical properties, trypsin was

20 used in phage selections (see W02008149143). Four rounds of selection were
preformed against HSA. The first round of selection of error prone libraries was
performed against passively coated HSA at 1mg/ml without trypsin; the second
round against passively coated HSA at 1mg/ml with 20ug/ml trypsin for 1hour at
37°C; the third round selection was performed by soluble selection using

25 biotinylated HSA against 100 nM HSA with 20 png/ml or 100 pg/ml trypsin for thour
at 37°C. The final round of selection was performed by soluble selection using
biotinylated HSA against 100nM HSA with 100 pg/ml trypsin overnight at 37°C.

3) Cross-over selections against HSA (round 1) and RSA (rounds 2-4):

The first round selection was carried out against 1Tmg/ml passively coated HSA

30 or 1 uM HSA (soluble selection), followed by a further three rounds of soluble
selections against biotinylated RSA at concentrations of 1 uM for round 1, 100nm
for round 2 and 20nM, 10nM or 1nM for round 3.

Screening strategy and affinity determination:

In each case after selection a pool of phage DNA from the appropriate round of

35  selection is prepared using a QlAfilter midiprep kit (Qiagen), the DNA is digested using

the restriction enzymes Sal1 and Not1 and the enriched V genes are ligated into the

corresponding sites in pDOMS5 the soluble expression vector which expresses the dAb



GCAAATATTCAAT KETVAAPSDI Q AG CAAATATTCA DFTLTISS LQP EDFAT TTGTTTTCTACAA
MIQSPSSLSAS ATTTGTTTTCTAC YYCAQG LRH PKTFG AG GACTCATCAG VG DRVT | TC RA
AAAGGACT GRDG0120GTIVEl KR COGCTTGGGATG SQN GSOLSW AGCCGCT PGEER2011/064000
AAAEQKLI SEEDLN* AAACTCTGTTAG YQUKPG KAP K TGAAACTCTGIT (SEQ I D NO 58)

ATAAATTCTACAC, .| LI MARSS L TW PSRESGSG
CACTGAACTATA W'hmw%ﬁ&ﬁ%@%éﬁ%éswe d&i\gj\“/’ %CK@ACIIJTTCI: P
ED FATYYCA CRATGOAGAGRE HB ZIBTAFTOAGSGAe@RLgrivh BvétTighGn EEEOTAEATTCA

L. Xhinffd AR BIAGHR e MM ESEAESdhe nalvfduby 2L 88

TACTGAAACTCC
for antigen binding. In each case at least 96 clones were tested for binding to HSA,

5  CSA (Cynomolgus monkey Serum Albumin), MSA (mouse serum albumin) and RSA by
BlAcore™ (surface plasmon resonance). MSA antigen was obtained from Sigma
(essentially fatty acid free, ~99% (agarose gel electrophoresis), lyophilized powder Cat.
No. A3559) and CSA was purified from Cynomolgus serum albumin using prometic blue
resin (Amersham). Soluble dAb fragments were produced in bacterial culture in ONEX

10 culture media (Novagen) overnight at 37°C in 96 well plates. The culture supernatant
containing soluble dAb was centrifuged and analysed by BlAcore for binding to high
density HSA, CSA, MSA and RSA CMS5 chips. Clones were found to bind to all these
species of serum albumin by off-rate screening. The clones were sequenced revealing
unique dAb sequences.

15 The minimum identity to parent (at the amino acid level) of the clones
selected was 96.3% (DOM7h-14-10: 96.3%, DOM7h-14-18: 96.3%, DOM7h-14-19:
98.2%, DOM7h-14-28: 99.1%, DOM7h-14-36: 97.2%)

Unique dAbs were expressed as bacterial supernatants in 2.5L shake flasks in
Onex media at 30°C for 48hrs at 250rpm. dAbs were purified from the culture media by

20  absorption to protein L agarose followed by elution with 10mM glycine pH2.0. Binding to
HSA, CSA, MSA and RSA by BlAcore was confirmed using purified protein at 3
concentrations 1uM, 500nM and 50nM. To determine the binding affinity (Kp) of the
AlbudAbs to each serum albumin; purified dAbs were analysed by BlAcore over
albumin concentration range from 5000nM to 39nM (5000nM, 2500nM, 1250nM,

25  625nM, 312nM, 156nM, 78nM, 39nM).

Table 4

Affinity (Kp) to | Kd Ka
AlbudAb SA (nM)

Rat
DOM7h-14 60 2.095E-01 4 00E+06
DOM7h-14-10 4 9.640E-03 4 57E+06
DOM7h-14-18 410 2.275E-01 5.60E+05
DOM 7h-14-19 890 2.870E-01 3.20E+05
DOM 7h-14-28 45 (140) 7.0E-02 2.10E+06

(1.141e-1) (8.3€5)

DOM 7h-14-36 30 (6120) 2.9E-02 1.55E+06




CCTAATGAAAGA  TCAATTCTAGCC AGATTCAATTCTA
TTCAGCGTATCA TACTTTCAGCGT ~ CATTGIATTTAAA, , ATCACATTGTATT =~ GGAAAAGAAATA
TAAAGGAAARGAR012/RTIBBCCATGTGC  AATACTCCCCAT % 2012/ 0227 @8T/EP3011/064000

- PCT/ EP2011/ 064000 ATGCGAGGTGGT  GIGCATGEGAG TAGAGCAGAAAT GTGGTTAGAGCA

GITAGAAAATACT GCCGTTAGAAAA

TATGAGGTOCT T— GAAATTATGAGG— CTCTCTTTCTACG— TOCTTCTCTCITT— AATTTCCAAGAAT
CTACGAATTTGE  CTTTGAGATCTAA ©.54e-2)
Cyno
DO 7h-14 56 965E02 | 150E+06
DO 7h-14-10 5 115602 | 1.60E+06
DO 7h-14-18 180 T05E-01 5.30E%5
DO 7h-14-19 575 T56E01 | 7.00E+05
DOM 7h-14-28 86 (136) 13601 2 50E+06
(1.34e-1) (9.8¢5)
DOM 7h-14-36 35 (7830) 19E-02 9.80E+06
(1.1e-1) (1.43e4)
Mouse
oM P
7h-14
482E-02 | 4.10E+06
DO 7h-14-10 30 341E02 | 129E+06
DO 7h-14-18 55 924E02 | 228E+06
DOM 7h-14-19 80 576E02 | 1.16E+06
DO 7h-14-23 %6 G31) 34E.00 160E+06
(7156-2) (2.28¢6)
DO 7h-14-36 35 33) 5 3E-0 8.70E+05
(7.066-2) (2.11¢6)
Human
DO 7h-14 33 Z17E:02 | 1.43E+06
DO 7h-14-10 P 139E02 | 1.50E+06
DO 7h-14-18 280 330E02 | 1.89E+05
DO 7h-14-19 70 525E02 | B8.26E+05
DOM 7h-14-28 30 (8260) 33E.00 124E+06
(5.66-2) (6.78¢3)
DOM 7h-14-36 28 (1260) 5 4E-02 123E+06
(6.76-2) (5.4e4)

*: values in brackets were derived from a second, independent SPR experiment.

All DOM7h-14 derived variants are cross-reactive to mouse, rat, human and

cyno serum albumin. DOM7h-14-10 has improved affinity to rat, cyno and human serum




AAGAATCTTTGA  GGAAACCGTCGC
CATCCAGATGAC CATCTGACATCC

GATCTAAGGAAA  TGCTCCATCTGA CCGTCGCTGCTC
CCAGTCTCCATC , AGATGACCCAGT  CTCCCTGICTGC
CTCCATCCMIOG012/0ATBIGTAGGAGA  TGICTGCATCTG 7 CCGT GT CACCAPCT/EASHAGANTWST G
CACTTGCCGEEC TCACCATCACTT  AAGICAGIGGAT (GCCGGGCAAGT TGGGTCTCAGIT

CAGTGGATTGEG albu'?‘n-l;rg(;rrr%-l;@ to par&%ﬁ'ﬂ:ﬂﬁas ar%%é%ﬁﬁo @%WGA

14-36 has an improved affinity to RSA, CSA and MSA.

Example 3: Origins of key DOM7h-14 lineage clones:

5 DOM7h-14-19: From affinity maturation performed against HSA using the error prone
library, round 3 outputs (100nM, HSA) with 100ug/ml trypsin.

DOM7h-14-10, DOM7h-14-18, DOM7h-14-28, DOM7h-14-36: From affinity
maturation performed against HSA using CDRS library (Y92, Y93, T94, N96), round 3
output.

10  Table 5: CDR sequences (according to Kabat; ref. as above)

AlbudAb CDR
CDR1 CDR2 CDR3

DPK9 Vk dummy SQSISSYLN YAASSLQS QQSYSTPNT
(SEQ ID NO: 23) (SEQ ID NO: 24) (SEQ ID NO: 25)

DOM 7h-14 SQWIGSQLS MWRSSLQS AQGAALPRT
(SEQ ID NO: 26) (SEQ ID NO: 27) (SEQ ID NO: 28)

DOM 7h-14-10 SQWIGSQLS MWRSSLQS AQGLRHPKT
(SEQ ID NO: 29) (SEQ ID NO: 30) (SEQ ID NO: 31)

DOM 7h-14-18 SQWIGSQLS MWRSSLQS AQGLMKPMT
(SEQ ID NO: 32) (SEQ ID NO: 33) (SEQ ID NO: 34)

DOM 7h-14-19 SQWIGSQLS MWRSSLQS AQGAALPRT
(SEQ ID NO: 35) (SEQ ID NO: 36) (SEQ ID NO: 37)

DOM 7h-14-28 SQWIGSQLS MWRSSLQS AQGAALPKT
(SEQ ID NO: 38) (SEQ ID NO: 39) (SEQ ID NO: 40)

DOM 7h-14-36 SQWIGSQLS MWRSSLQS AQGFKKPRT
(SEQ ID NO: 41) (SEQ ID NO: 42) (SEQ ID NO: 43)

Example 4: Expression and Biophysical Characterisation:

The routine bacterial expression level in 2.5L shake flasks was determined
following culture in Onex media at 30°C for 48hrs at 250rpm. The biophysical

15  characteristics were determined by SEC MALLS and DSC.

SEC MALLS (size exclusion chromatography with multi-angle-LASER-light-
scattering) is a non-invasive technique for the characterizing of macromolecules in
solution. Briefly, proteins (at concentration of 1mg/mL in buffer Dulbecco’s PBS at 0.5
ml/min are separated according to their hydrodynamic properties by size exclusion

20  chromatography (column: TSK3000 from TOSOH Biosciences; $200 from Pharmacia).

Following separation, the propensity of the protein to scatter light is measured using a




GAAAGCCCCTAA
TGATCATGIGEC

AACCAGGEGAAAG  GCTCCTGATCAT CCCCTAAGCTCC GIGECGITCCTC

GITGCAAAGTGG  GTTCCTCGITCC , o GGTCCCATCACG  AAAGTGEGGTCC

TTTCAGTGROGI120ATWOACGTTTCA  TGGATCTGGGAC “ GI'GGCAGT GGAT PCTABAN THGAET CTC

CTGGGACAGATT
GATTTTGCTACG

10

ACCATCAGCAGT TCACTCTCACCA CTGCAACCTGAA TCAGCAGICTGC
it L ASER Jight sEATEHNG (MACLS) delebiar ThS miaivety of e Seatieied o
light while protein passes through the detector is measured as a function of angle. This
measurement taken together with the protein concentration determined using the
refractive index (RI) detector allows calculation of the molar mass using appropriate
equations (integral part of the analysis software Astra v.5.3.4.12).

DSC (Differential Scanning Calorimetry): briefly, the protein is heated at a
constant rate of 180 °C/hrs (at 1mg/mL in PBS) and a detectable heat change
associated with thermal denaturation measured. The transition midpoint (appTm) is
determined, which is described as the temperature where 50% of the protein is in its
native conformation and the other 50% is denatured. Here, DSC determined the
apparent transition midpoint (appTm) as most of the proteins examined do not fully
refold. The higher the Tm, the more stable the molecule. Unfolding curves were
analysed by non-2-state equations. The software package used was Origin® v7.0383.
Table 6

AlbudAb Biophysical parameters

SEC MALLS DSC Tm(°C)

DOM7h-14 60

DOM 7h-14-10 59

DOM 7h-14-18 58

DOM 7h-14-19 59

g g EE=E

DOM 7h-14-28 58.3/60.2

DOM 7h-14-36 M 59.2

15

20

25

*in one other trial, monomer was primarily seen by SEC MALLS, although lower than
95%

We observed expression levels for all clones in Table 6 in the range from 15 to
119mg/L in E coll.

For DOM7h-14 variants, favorable biophysical parameters (monomeric in
solution as determined by SEC MALLs and appTm of >55°C as determined by DSC)
and expression levels were maintained during affinity maturation. Monomeric state is
advantageous because it avoids dimerisation and the risk of products that may cross-

link targets such as cell-surface receptors.

Example 5: Determination of serum half life in rat, mouse and Cynomolgus

monkey
AlbudAbs DOM7h-14-10, DOM7h-14-18 and DOM7h-14-19, were cloned into

the pDOM5 vector. For each AlbudAb™, 20-50mg quantities were expressed in E. coli

and purified from bacterial culture supernatant using protein L affinity resin and eluted



ACTGTGCTCAGG  CATCCTAAGACG GITTGAGGECATC  TTCGECCAAGEG CTAAGACGITCG
ACCAAGGTGGAA  GCCAAGGGACC ATCAAACGEECG GGTGGAAATC  GCCGCAGAACA

AAACGG ( SEQ20D/0228AACTCATCTC NO 61) WO 2012/ 022703- PET/EP2011/064000
- PCT/ EP2011/ 064000  AGAAGAGGATCT GAATTAA (SEQ I D NO 59) DVS7323

CDLPQTHSLGSRRT. T POTHSLGS TGCGACTT IE.N a2 pb- MLLAQMR
R TS LR L CHEALTRR g Ve PR %%%&é&@&?%?%ﬁé%ma’k%ﬂﬂpﬁe FPQEEFG
TTGGGATCAAGA HeRen exchar@gell Kip FESEEAS QAN debletd) udig FRIAESpit cBVinks EM
AGMCATTGATG (LR EPRE: fat ARSI AL G FRalysis M b ABS IR sEIAT TG ACAAA
i.v. injections at 2.5mg/kg using 3 rats per compound. Serum samples were taken at
5 0.16,1, 4,12, 24, 48, 72, 120, 168hrs. Analysis of serum levels was by anti-myc ELISA
as per the method described below.
For Mouse PK dAbs were dosed as single i.v. injections at 2.5mg/kg per dose
group of 3 subjects and serum samples taken at 10mins; 1h; 8h; 24h; 48h; 72h; 96h.
Analysis of serum levels was by anti-myc ELISA as per the method described below.
10 For Cynomolgus monkey PK DOM7h-14-10 was dosed as single i.v. injections
at 2.5mg/kg into 3 female Cynomolgus monkeys per dose group and serum samples
taken at 0.083, 0.25, 0.5, 1, 2, 4, 8, 24, 48, 96, 144, 192, 288, 336, 504hrs. Analysis of
serum levels was by anti-myc ELISA as per the method described below.
Anti-myc ELISA method

15 The AlbudAb concentration in serum was measured by anti- myc ELISA. Briefly,

goat anti- myc polyclonal antibody (1:500; Abcam, catalogue number ab9132) was
coated overnight onto Nunc 96-well Maxisorp plates and blocked with 5% BSA/PBS +
1% Tween. Serum samples were added at a range of dilutions alongside a standard at
known concentrations. Bound myc-tagged AlbudAb was then detected using a rabbit

20  polyclonal anti-Vk (1:1000; in-house reagent, bleeds were pooled and protein A purified
before use) followed by an anti-rabbit IgG HRP antibody (1:10,000; Sigma, catalogue
number A2074). Plates were washed between each stage of the assay with 3 x
PBS+0.1% Tween20 followed by 3 x PBS. TMB (SureBlue TMB 1-Component
Microwell Peroxidase Substrate, KPL, catalogue number 52-00-00) was added after the

25 lastwash and was allowed to develop. This was stopped with 1M HCI and the signal
was then measured using absorbance at 450nm.

From the raw ELISA data, the concentration of unknown samples was
established by interpolation against the standard curve taking into account dilution
factors. The mean concentration result from each time point was determined from

30 replicate values and entered into WinNonLin analysis package (e.g. 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.

35 Table 7: Single AlbudAb™ PK

Species | AlbudAb Albumin PK parameters

Kp (nM)




FG NQFQKAETI TTATTAGCACAA WDET LLD KFYTE LYQ TGCGTAGAATTT PVL HEM QQ 1 F
ATGCGTAGAATT QLN DLEACVI QGVGV CTTTGITCTCILG N LFSTKDSSAA TCTTTGITCTCTT T
ET P LM KEODRB®1202bAYRK TCTAAAGGACCG WDET LLD KFYT GICTAARGEABAD11M6Q0R | T
LYLKE KKYS P TCACGACTTCGG ELYQQLN DL EA GICACGACTTCG CAWEWRAEIM RS FS

ATTCCCT CAGGA—CV—OGYOVT—ET GATTOCCTCAGG—LSTNLO ES L RS KET\. AGAGETTGGAAA
PL M KEDSI LAV AAGAGITTGGAA AAPSD| OVTQSPSSEYECAATT( RKYEERI TVFL K
ACCAATTCCAAA SASVG|D RVTI TC RAS AG CAGAARERAG/EKKYSREARIE AAGCAGAANET A
QW GSQL SWYGEKP—FECF SFEFFEEARAEHV-RS 5 TFFECTSFETFFEE—GHAP—KI—H
MARSSLQ CGAAATGATCCA LSTN LO ES LRS ACGAAATGATCC  SGVPSRESGESGSGT
GCAAATATTCAARKETVAABSIITD-MG CAAATBOTCA DFTLTI SS QP EDFAT TTGT]TTCTACAA
MIQSPSSLSAS ATTTGTT Kolffi-14-10 4 21346 12 21 712

DOM7h-14-18 410 5173 41 384 | 228.1

DOM 7h-14-19 890 6326 41 363 | 2133

Cyno DOM 7h-14* 56 2175
DOM 7h-14-10 9 51746 04 2008 | 117.8

* Historical data
Pharmacokinetic parameters derived from rat, mouse and cynomolgus monkey
studies were fitted using a non-compartmental model. Key: AUC: Area under the curve
5  from dosing time extrapolated to infinity; CL: clearance; t1/2: is the time during which
the blood concentration is halved; Vz: volume of distribution based on the terminal

phase.

Example 6: AlbudAb™ IFN fusions

10 Cloning and expression

As well as single AlbudAbs, the affinity matured Vk Albudabs were linked to
Interferon alpha 2b (IFNa2b) to determine whether a useful PK of the AlbudAb was
maintained as a fusion protein.

Interferon alpha 2b amino acid sequence:

15 CDLPQTHSLGSRRTLMLLAQMRRISLFSCLKDRHDFGFPQEEFGNQFQKAETIPVLHE
MIQQIFNLFSTKDSSAAWDETLLDKFYTELYQQLNDLEACVIQGVGVTETPLMKEDSIL
AVRKYFQRITLYLKEKKYSPCAWEVVRAEIMRSFSLSTNLQESLRSKE (SEQ ID
NO:44)

Interferon alpha 2b nucleotide sequence:

20 TGTGATCTGCCTCAAACCCACAGCCTGGGTAGCAGGAGGACCTTGATGCTCCTGG
CACAGATGAGGAGAATCTCTCTTTTCTCCTGCTTGAAGGACAGACATGACTTTGGA
TTTCCCCAGGAGGAGTTTGGCAACCAGTTCCAAAAGGCTGAAACCATCCCTGTCC
TCCATGAGATGATCCAGCAGATCTTCAATCTCTTCAGCACAAAGGACTCATCTGCT
GCTTGGGATGAGACCCTCCTAGACAAATTCTACACTGAACTCTACCAGCAGCTGAA

25 TGACCTGGAAGCCTGTGTGATACAGGGGGTGGGGGTGACAGAGACTCCCCTGAT
GAAGGAGGACTCCATTCTGGCTGTGAGGAAATACTTCCAAAGAATCACTCTCTATC




YYCAQG LM KP MI' FG AG GACTCATCAG VG DRVT | TC RA AAAGGACTCATC

QGTKVElI KRAAAEQK CCCCTTGGEGATG SQW GSQLSW AG {CCGCTTGGGA LI SEEDLN* (SEQ I D
AAACT CTGIWOGH MOKPEKAPK TGAAACTCTGIT NO :62) ATAAATTCTRCAEPRAINNVRES LCQS
AGATAAATTCTA  TGAACTATATCAA GVPSRFSGSG CACTGAACTATA  CAACTGAACGAT SGID FT

GTTATTCAGGGT (A M R TP TAT TR C A AEARET TACT CA VA TG4
GGGTGTAGGAGT GAGNRATTTTCCCTAGT SEQCAPASI GGAATGASAGRARAGEAGTAIGBAAGSEGAT
CCTAATGAAAGA ID N&- TTCTAGCC AGATTCAATTCTA
IFNa2b was linked to the AlbudAb via a TVAAPS linker region (see
5  WO2007085814). The constructs were cloned by SOE-PCR (single overlap extension
according to the method of Horton et al. Gene, 77, p61 (1989)). PCR amplification of
the AlbudAb and IFN sequences were carried out separately using primers with a ~15
base pair overlap at the TVAAPS linker region. The primers used are as follows:-
IFNa2b SOE fragment 5' GCCCGGATCCACCGGCTGTGATCTG (SEQ ID NO:46)
IFNa2b SOE fragment 3' GGAGGATGGAGACTGGGTCATCTGGATGTC (SEQ ID NO:47)
Vk SOE fragment 5' GACATCCAGATGACCCAGTCTCCATCCTCC (SEQ ID NO:48)
GCGCAAGCTTTTATTAATTCAGATCCTCTTC
TGAGATGAGTTTTTGTTCTGCGGCCGCCCGT
TTGATTTCCACCTTGGTCCC (SEQ ID NO:49)
The fragments were purified separately and subsequently assembled in a SOE (single

Vk SOE fragment 3’ to

also introduce a myc tag

10 overlap extension PCR extension) reaction using only the flanking primers:

IFNa2b SOE fragment 5' GCCCGGATCCACCGGCTGTGATCTG (SEQ ID NO:50)
GCGCAAGCTTTTATTAATTCAGATCCTCTTC
TGAGATGAGTTTTTGTTCTGCGGCCGCCCGT
TTGATTTCCACCTTGGTCCC (SEQ ID NO:51)

The assembled PCR product was digested using the restriction enzymes

Vk SOE fragment 3’ to

also introduce a myc tag

BamHI and Hindlll and the gene ligated into the corresponding sites in the pDOMS50, a
mammalian expression vector which is a pTT5 derivative with an N-terminal V-J2-C
mouse IgG secretory leader sequence to facilitate expression into the cell media.

15  Leader sequence (amino acid):
METDTLLLWVLLLWVPGSTG (SEQ ID NO:52)
Leader sequence (nucleotide):
ATGGAGACCGACACCCTGCTGCTGTGGGTGCTGCTGCTGTGGGTGCCCGGATCC
ACCGGGC (SEQ ID NO:53)

20 Plasmid DNA was prepared using QlAfilter megaprep (Qiagen). 1ug DNA/mI
was transfected with 293-Fectin into HEK293E cells and grown in serum free media.
The protein is expressed in culture for 5 days and purified from culture supernatant
using protein L affinity resin and eluted with 100mM glycine pH2. The proteins were
concentrated to greater than 1mg/ml, buffer exchanged into PBS and endotoxin

25  depleted using Q spin columns (Vivascience).

Table 8: Interferon alpha 2b-AlbudAb sequences with and without myc-tag (as

amino acid- and nucleotide sequence)




GITAGAAAATACT
ATCACATTGTATT

GCCGTTAGAAAA

GGAAAAGAAATA  TAAAGGAAAAI

2012/ 022'M8-208%22CT/ EP2011/ 064000

ATGG

TTCAGCGTATCA TACTTTCAGCGT  CATTGTATTTAAA
_ CTCCCCATGTGC  AATACTCCCCAT WD
GGTGGT  GT CCACGEB2631/064000

TAGAGCAGAAAT GIGGTTAGAGCA TATGAGGTCCTT GAAATTATGAGG CTCTCTTTCTACG
m%g-r @%H%n a-gha é -terr%-m-glc%the EKID-L-JI- &%%E%mmg u%TCTTTGA
aa + myc nt + myc aa no tag nt no tag
DMS7321 CDLPQTHSLGSRRTL | TGCGACTTGCCA | CDLPQTHSLGS | TGCGACTTGCCA
(IFNa2b- MLLAQMRRISLFSCL | CAGACACATAGT | RRTLMLLAQM | CAGACACATAGT
DOM7h- KDRHDFGFPQEEFG | TTGGGATCAAGA | RRISLFSCLKD | TTGGGATCAAGA
14) NQFQKAETIPVLHEMI | AGAACATTGATG | RHDFGFPQEE | AGAACATTGATG
QQIFNLFSTKDSSAA | TTATTAGCACAAA | FGNQFQKAETI | TTATTAGCACAA
WDETLLDKFYTELYQ | TGCGTAGAATTT | PVLHEMIQQIF | ATGCGTAGAATT
QLNDLEACVIQGVGV | CTTTGTTCTCTTG | NLFSTKDSSAA | TCTTTGTTCTCTT
TETPLMKEDSILAVRK | TCTAAAGGACCG | WDETLLDKFYT | GTCTAAAGGACC
YFQRITLYLKEKKYSP | TCACGACTTCGG | ELYQQLNDLEA | GTCACGACTTCG
CAWEVVRAEIMRSFS | ATTCCCTCAGGA | CVIQGVGVTET | GATTCCCTCAGG
LSTNLQESLRSKETV | AGAGTTTGGAAA | PLMKEDSILAV | AAGAGTTTGGAA
AAPSDIQMTQSPSSL | CCAATTCCAAAA | RKYFQRITLYLK | ACCAATTCCAAA
SASVGDRVTITCRAS | AGCAGAAACTAT | EKKYSPCAWE | AAGCAGAAACTA
QWIGSQLSWYQQKP | TCCTGTCTTGCA | VWRAEIMRSFS | TTCCTGTCTTGC
GKAPKLLIMWRSSLQ | CGAAATGATCCA | LSTNLQESLRS | ACGAAATGATCC
SGVPSRFSGSGSGT | GCAAATATTCAAT | KETVAAPSDIQ | AGCAAATATTCA
DFTLTISSLQPEDFAT | TTGTTTTCTACAA | MTQSPSSLSAS | ATTTGTTTTCTAC
YYCAQGAALPRTFGQ | AGGACTCATCAG | VGDRVTITCRA | AAAGGACTCATC
GTKVEIKR CCGCTTGGGATG | SQWIGSQLSW | AGCCGCTTGGGA
AAAEQKLISEEDLN* | AAACTCTGTTAG | YQQKPGKAPK | TGAAACTCTGTT
(SEQ ID NO:54) ATAAATTCTACAC | LLIMWRSSLQS | AGATAAATTCTA
TGAACTATATCAA | GVPSRFSGSG | CACTGAACTATA
CAACTGAACGAT | SGTDFTLTISSL | TCAACAACTGAA
CTAGAGGCTTGC | QPEDFATYYCA | CGATCTAGAGGC
GTTATTCAGGGT | QGAALPRTFG | TTGCGTTATTCA
GTAGGAGTTACT | QGTKVEIKR GGGTGTAGGAGT
GAAACTCCCCTA | (SEQ ID NO:56) | TACTGAAACTCC
ATGAAAGAAGAT CCTAATGAAAGA
TCAATTCTAGCC AGATTCAATTCTA
GTTAGAAAATACT GCCGTTAGAAAA
TTCAGCGTATCA TACTTTCAGCGT
CATTGTATTTAAA ATCACATTGTATT
GGAAAAGAAATA TAAAGGAAAAGA
CTCCCCATGTGC AATACTCCCCAT




TGCTCCATCTGA CCGICGCTGCTC  CATCCAGATGAC CATCTGACATCC  CCAGICTCCATC
AGATGACCCAGT ~ CTCCCTGICTGC  CTCCATCCTCCC 5, ATCTGTAGGAGA  TGICTGCATCTG
CCGTGTCAGEZAR01210a03@ACGACCGTG  CACTTGCCGEEC ]TCACCATCACT TPCTARSIITAGEDBCAT
GCCGGECAAGT  TGGGICTCAGIT CAGIGGATTGGG  ATCTTGGTACCA  TCTCAGITATCTT

GCAGAAACGACG—ESTACEAGCAGA—GAANG NS ASESAAAG—CCT T GAG
TAGAGCAGAAAT GTGGTTAGAGCA
TATGAGGTCCTT GAAATTATGAGG
CTCTCTTTCTACG TCCTTCTCTCTTT
AATTTGCAAGAAT CTACGAATTTGC
CTTTGAGATCTAA AAGAATCTTTGA
GGAAACCGTCGC GATCTAAGGAAA
TGCTCCATCTGA CCGTCGCTGCTC
CATCCAGATGAC CATCTGACATCC
CCAGTCTCCATC AGATGACCCAGT
CTCCCTGTCTGC CTCCATCCTCCC
ATCTGTAGGAGA TGTCTGCATCTG
CCGTGTCACCAT TAGGAGACCGTG
CACTTGCCGGGC TCACCATCACTT
AAGTCAGTGGAT GCCGGGCAAGT
TGGGTCTCAGTT CAGTGGATTGGG
ATCTTGGTACCA TCTCAGTTATCTT
GCAGAAACCAGG GGTACCAGCAGA
GAAAGCCCCTAA AACCAGGGAAAG
GCTCCTGATCAT CCCCTAAGCTCC
GTGGCGTTCCTC TGATCATGTGGC
GTTGCAAAGTGG GTTCCTCGTTGC
GGTCCCATCACG AAAGTGGGGTCC
TTTCAGTGGCAG CATCACGTTTCA
TGGATCTGGGAC GTGGCAGTGGAT
AGATTTCACTCTC CTGGGACAGATT
ACCATCAGCAGT TCACTCTCACCA
CTGCAACCTGAA TCAGCAGTCTGC
GATTTTGCTACG AACCTGAAGATT
TACTACTGTGCT TTGCTACGTACT
CAGGGTGCGGC ACTGTGCTCAGG
GTTGCCTAGGAC GTGCGGCGTTG
GTTCGGCCAAGG CCTAGGACGTTC
GACCAAGGTGGA GGCCAAGGGAC
AATCAAACGGGC CAAGGTGGAAAT
GGCCGCAGAAC CAAACGG (SEQ
AAAAACTCATCT ID NO:57)




CCCCTAAGCTCC  GIGECGITCCTC TGATCATGIGEC — GITGCAAAGTIGG  GITCCTCGITGC

GGTCCCATCACG  AAAGTGEEGTCC

TTTCAGIGECAG , LCATCACGTITTCA

TGGATCTGGEGAC

GIGCCAGT 30 2012/02a¢AF TTCACTCTC  CT C-I\C-ZGA\CAGA'I'_'IB'2 " ACCATCAGCAET T/EPGATDGIDGACCA

TTGCTACG]

CTGCAACCTGAA TCAGCAGTICTGC GATTTTGCTACG AACCTGAAGATT TACTACTGTGCT
ACT CACCOCTCTTATG ACTCT. CACC A ATCACG CICTTATCAACC
ACT—GAGGGTCTTATG—ACTGTELTEAGG  — AMGOCTATGACG —GTGTTATGAAGS
CTGAATTAA
(SEQ ID NO:55)
DMS732 | CDLPQTHSLGSRRTL | TGCGACTTGCCA | CDLPQTHSLGS | TGCGACTTGCCA
(FNo2b- | MLLAQMRRISLFSCL | CAGACACATAGT | RRTLMLLAQM | CAGACACATAGT
DOM7h- | KDRHDFGFPQEEFG | TTGGGATCAAGA | RRISLFSCLKD | TTGGGATCAAGA
14-10) NQFQKAETIPVLHEMI | AGAACATTGATG | RHDFGFPQEE | AGAACATTGATG
QQIFNLFSTKDSSAA | TTATTAGCACAAA | FGNQFQKAETI | TTATTAGCACAA
WDETLLDKFYTELYQ | TGCGTAGAATTT | PVLHEMIQQIF | ATGCGTAGAATT
QLNDLEACVIQGVGV | CTTTGTTCTCTTG | NLFSTKDSSAA | TCTTTGTTCTCTT
TETPLMKEDSILAVRK | TCTAAAGGACCG | WDETLLDKFYT | GTCTAAAGGACC
YFQRITLYLKEKKYSP | TCACGACTTCGG | ELYQQLNDLEA | GTCACGACTTCG
CAWEVVRAEIMRSFS | ATTCCCTCAGGA | CVIQGVGVTET | GATTCCCTCAGG
LSTNLQESLRSKETV | AGAGTTTGGAAA | PLMKEDSILAV | AAGAGTTTGGAA
AAPSDIQMTQSPSSL | CCAATTCCAAAA | RKYFQRITLYLK | ACCAATTCCAAA
SASVGDRVTITCRAS | AGCAGAAACTAT | EKKYSPCAWE | AAGCAGAAACTA
QWIGSQLSWYQQKP | TCCTGTCTTGCA | VWWRAEIMRSFS | TTCCTGTCTTGC
GKAPKLLIMWRSSLQ | CGAAATGATCCA | LSTNLQESLRS | ACGAAATGATCC
SGVPSRFSGSGSGT | GCAAATATTCAAT | KETVAAPSDIQ | AGCAAATATTCA
DFTLTISSLQPEDFAT | TTGTTTTCTACAA | MTQSPSSLSAS | ATTTGTTTTCTAC
YYCAQGLRHPKTFG | AGGACTCATCAG | VGDRVTITCRA | AAAGGACTCATC
QGTKVEIKR CCGCTTGGGATG | SQWIGSQLSW | AGCCGCTTGGGA
AAAEQKLISEEDLN* | AAACTCTGTTAG | YQQKPGKAPK | TGAAACTCTGTT
(SEQ ID NO:58) ATAAATTCTACAC | LLIMWRSSLQS | AGATAAATTCTA
TGAACTATATCAA | GVPSRFSGSG | CACTGAACTATA
CAACTGAACGAT | SGTDFTLTISSL | TCAACAACTGAA
CTAGAGGCTTGC | QPEDFATYYCA | CGATCTAGAGGC
GTTATTCAGGGT | QGLRHPKTFG | TTGCGTTATTCA
GTAGGAGTTACT | QGTKVEIKR GGGTGTAGGAGT
GAAACTCCCCTA | (SEQ ID NO:60) | TACTGAAACTCC
ATGAAAGAAGAT CCTAATGAAAGA
TCAATTCTAGCC AGATTCAATTCTA
GTTAGAAAATACT GCCGTTAGAAAA
TTCAGCGTATCA TACTTTCAGCGT
CATTGTATTTAAA ATCACATTGTATT
GGAAAAGAAATA TAAAGGAAAAGA
CTCCCCATGTGC AATACTCCCCAT




TTCGECCAAGEG CTATGACGITCG

AAGGTGGAAATC

2012/ 022'M8-2083227CT/ EP2011/ 064000

ACCAAGGTGGAA  GCCAAGGGACC
GCCGCAGAACA  AAACGG (SEQ |

AAAACTCATCTC NO 65)

ATCAAACGCEECG

WO

AGAAGAGGATCT GAATTARAT(EBEQ1I0BXND; 63)

DVE7324 CDLPOTHSLGSRRTL TGOGACTTGOCA CDLPQTHSLGS TGOGACTTGCCA (1E N a2 b- M
LLAQM R R_+-S—LFSC L CAGACACATAGT RRILM-LLAQM CAGACACATAGTDO-M 7h- KDRH DFG
FPQEEFG TTGGGATCAAGA RR | S LESCLKD Aelt 14-19) NQ FORAETCGABRERARM
AGAACATTGATG RH DFG FPQE E AGAACATITGAGASCAQARARN| LFSTKDSSAA TTATGBTIREABEA
FG NQFQUAETI  TTATTAGCACAA  VDET LD KFAEGhS@FORGTAGMTTT PG HEM QR
CTCTCTTTCTACG TCCTTCTCTCTTT
AATTTGCAAGAAT CTACGAATTTGC
CTTTGAGATCTAA AAGAATCTTTGA
GGAAACCGTCGC GATCTAAGGAAA
TGCTCCATCTGA CCGTCGCTGCTC
CATCCAGATGAC CATCTGACATCC
CCAGTCTCCATC AGATGACCCAGT
CTCCCTGTCTGC CTCCATCCTCCC
ATCTGTAGGAGA TGTCTGCATCTG
CCGTGTCACCAT TAGGAGACCGTG
CACTTGCCGGGC TCACCATCACTT
AAGTCAGTGGAT GCCGGGCAAGT
TGGGTCTCAGTT CAGTGGATTGGG
ATCTTGGTACCA TCTCAGTTATCTT
GCAGAAACCAGG GGTACCAGCAGA
GAAAGCCCCTAA AACCAGGGAAAG
GCTCCTGATCAT CCCCTAAGCTCC
GTGGCGTTCCTC TGATCATGTGGC
GTTGCAAAGTGG GTTCCTCGTTGC
GGTCCCATCACG AAAGTGGGGTCC
TTTCAGTGGCAG CATCACGTTTCA
TGGATCTGGGAC GTGGCAGTGGAT
AGATTTCACTCTC CTGGGACAGATT
ACCATCAGCAGT TCACTCTCACCA
CTGCAACCTGAA TCAGCAGTCTGC
GATTTTGCTACG AACCTGAAGATT
TACTACTGTGCT TTGCTACGTACT
CAGGGTTTGAGG ACTGTGCTCAGG
CATCCTAAGACG GTTTGAGGCATC
TTCGGCCAAGGG CTAAGACGTTCG
ACCAAGGTGGAA GCCAAGGGACC
ATCAAACGGGCG AAGGTGGAAATC
GCCGCAGAACA AAACGG (SEQ ID

AAAACTCATCTC

NO:61)




QN DLEACVI QGVGV CTTTGITCTCTTG N LFSTKDSSAA TCTTTGITCTCTIT T ET P LM KE DS

| LAVRK TCTAAAGGACCG WDET LLD KFYT GICTAA
TCACGACT MO B8N DL EA GTCACGACTTCG

ACC YFQ R IT LYLKE KKYS P
RAEI M RSPES/EARTIITCOLIDGAGCGA CVI

QGVGVT ET GATTCCCTCAGG LSTN LQ ES LRS KETV AGAGITTGGAAA PL M KEDSI LAV

AAGAGTTTGEGAA—AAPSDI QMFQSPSSL CCAATTCCAAAA_RKYECRI TL VI K ACCAATTCCAAA — SASVG
D RVTI S € RAS AG CAGAAACTAT EKKYSPCAREA CTA QW GSQLSVWYQOKP
TCCTGTCTTGCA WRAEI M RS FS TTCCTGTIOGAGTTAS G&R KL LI MARSSLQ |CGAAATGATCCA
LSTN LQ ES LRS ACGAAATGATCC SGVPS ( GCAAATATTCAAT KETVAAPSDI Q AG
CAAMATATTCA DFTLTISS LOP EDFAT TTQ MIOBPSSLSAS ATTTGITTTCTAC
YYCAQGAAI PINIEH3LB AGGACPCARSAGSRBDRV[TT GCRACARBGCGACT CRTEQTESLRYEI KFCGACTTGCCA
CCCCTTC A (faob- | MLLAQMRRISLFSCL | CAGACACATAGT | RRTLMLLAQM | CAGACACATAGT
DOM7h- | KDRHDFGFPQEEFG | TTGGGATCAAGA | RRISLFSCLKD | TTGGGATCAAGA
14-18) NQFQKAETIPVLHEMI | AGAACATTGATG | RHDFGFPQEE | AGAACATTGATG
QQIFNLFSTKDSSAA | TTATTAGCACAAA | FGNQFQKAET! | TTATTAGCACAA
WDETLLDKFYTELYQ | TGCGTAGAATTT | PVLHEMIQQIF | ATGCGTAGAATT
QLNDLEACVIQGVGV | CTTTGTTCTCTTG | NLFSTKDSSAA | TCTTTGTTCTCTT
TETPLMKEDSILAVRK | TCTAAAGGACCG | WDETLLDKFYT | GTCTAAAGGACC
YFQRITLYLKEKKYSP | TCACGACTTCGG | ELYQQLNDLEA | GTCACGACTTCG
CAWEVWRAEIMRSES | ATTCCCTCAGGA | CVIQGVGVTET | GATTCCCTCAGG
LSTNLQESLRSKETV | AGAGTTTGGAAA | PLMKEDSILAV | AAGAGTTTGGAA
AAPSDIQMTQSPSSL | CCAATTCCAAAA | RKYFQRITLYLK | ACCAATTCCAAA
SASVGDRVTITCRAS | AGCAGAAACTAT | EKKYSPCAWE | AAGCAGAAACTA
QWIGSQLSWYQQKP | TCCTGTCTTGCA | WRAEIMRSFS | TTCCTGTCTTGC
GKAPKLLIMWRSSLQ | CGAAATGATCCA | LSTNLQESLRS | ACGAAATGATCC
SGVPSRFSGSGSGT | GCAAATATTCAAT | KETVAAPSDIQ | AGCAAATATTCA
DFTLTISSLQPEDFAT | TTGTTTTCTACAA | MTQSPSSLSAS | ATTTGTTTTCTAC
YYCAQGLMKPMTFG | AGGACTCATCAG | VGDRVTITCRA | AAAGGACTCATC
QGTKVEIKRAAAEQK | CCGCTTGGGATG | SQWIGSQLSW | AGCCGCTTGGGA
LISEEDLN* (SEQID | AAACTCTGTTAG | YQQKPGKAPK | TGAAACTCTGTT
NO:62) ATAAATTCTACAC | LLIMWRSSLQS | AGATAAATTCTA
TGAACTATATCAA | GVPSRFSGSG | CACTGAACTATA
CAACTGAACGAT | SGTDFTLTISSL | TCAACAACTGAA
CTAGAGGCTTGC | QPEDFATYYCA | CGATCTAGAGGC
GTTATTCAGGGT | QGLMKPMTFG | TTGCGTTATTCA
GTAGGAGTTACT | QGTKVEIKR | GGGTGTAGGAGT
GAAACTCCCCTA | (SEQ ID NO:64) | TACTGAAACTCC
ATGAAAGAAGAT CCTAATGAAAGA
TCAATTCTAGCC AGATTCAATTCTA
GTTAGAAAATACT GCCGTTAGAAAA
TTCAGCGTATCA TACTTTCAGCGT
CATTGTATTTAAA ATCACATTGTATT
GGAAAAGAAATA TAAAGGAAAAGA
CTCCCCATGTGC AATACTCCCCAT




SQW GSQLSW AGCCGCTTGGGA  AAAEQKLI SEEDLNF AAACTCTGTTAG YQOKPG EAP K

TGAAACTCTGIT
TGAACTATAVQA2M 2B PBRFSGSG CACTGAACTATA

(SEQ I D NO 66) ATAAATTCTACA

\G, L LI MARSS LQS AGATAAATTCTA
CTGAACGAT SGPDTHEP2UTI0&600

TCAACAACTGAA  CTAGAGCCTTGC QP ED FATYYCA CGATCTAGAGEC — GTTATTCAGGGT

QGAAL PRTFGTFGCEFFATTCA— GFAGGAGTFACTE-OCE KVE 1 KR GOGFGEAGH
GAAACTCOCCTA (SEQ|I D NO. 68) T A G B ORI GAAAT  CCT AATIGGTGOOAG
TCAATTCTAGCC AGATTCAATTCTA  GTTAGMGATOSTAAGTOGTTAGAAA  TTERSSGIAGEECA
TACTTTCAGCGT TATGAGGTCCTT GAAATTATGAGG
CTCTCTTTCTACG TCCTTCTCTCTTT
AATTTGCAAGAAT CTACGAATTTGC
CTTTGAGATCTAA AAGAATCTTTGA
GGAAACCGTCGC GATCTAAGGAAA
TGCTCCATCTGA CCGTCGCTGCTC
CATCCAGATGAC CATCTGACATCC
CCAGTCTCCATC AGATGACCCAGT
CTCCCTGTCTGE CTCCATCCTCCC
ATCTGTAGGAGA TGTCTGCATCTG
CCGTGTCACCAT TAGGAGACCGTG
CACTTGCCGGGC TCACCATCACTT
AAGTCAGTGGAT GCCGGGCAAGT
TGGGTCTCAGTT CAGTGGATTGGG
ATCTTGGTACCA TCTCAGTTATCTT
GCAGAAACCAGG GGTACCAGCAGA
GAAAGCCCCTAA AACCAGGGAAAG
GCTCCTGATCAT CCCCTAAGCTCC
GTGGCGTTCCTC TGATCATGTGGC
GTTGCAAAGTGG GTTCCTCGTTGC
GGTCCCATCACG AAAGTGGGGTCC
TTTCAGTGGCAG CATCACGTTTCA
TGGATCTGGGAC GTGGCAGTGGAT
AGATTTCACTCTC CTGGGACAGATT
ACCATCAGCAGT TCACTCTCACCA
CTGCAACCTGAA TCAGCAGTCTGC
GATTTTGCTACG AACCTGAAGATT
TACTACTGTGCT TTGCTACGTACT
CAGGGTCTTATG ACTGTGCTCAGG
AAGCCTATGACG GTCTTATGAAGC
TTCGGCCAAGGG CTATGACGTTCG
ACCAAGGTGGAA GCCAAGGGACC
ATCAAACGGGCG AAGGTGGAAATC
GCCGCAGAACA AAACGG (SEQ ID

AAAACTCATCTC

NO:65)




CATTGTATTTAAA ATCACATTGTATT
AATACTCCCCAT WD 2012/022703- 37 - PCT/ EP2
GIGCATGCEIG 201210a0AGCAGAAAT  GTGGT TAGAGCA

CTCTCTTTCTACG TCCTTCTCTICITT

1/ 064000

GGAAAAGAAATA  TAAAGGAAAAGA  CTCCCCATGIGC

/ ATGGGAGGTGGT

ATGAGGT CCT T PCEAAR2ITAILEHEC
AATTTGCAAGAAT CT ACGAATTTGC  CTTTGAGATCTAA

AAGAATCTTFGA— GEAAACCETCEE— GATCTAAGTAAA CATCTGA— CCGTCECTCCTC
CATCCAGATGAC CATCTGACATCC ABRACAGGATET
GAATTAA (SEQ
ID NO'63)
DMS7324 | CDLPQTHSLGSRRTL | TGCGACTTGCCA | CDLPQTHSLGS | TGCGACTTGCCA
(FNa2b- | MLLAQMRRISLFSCL | CAGACACATAGT | RRTLMLLAQM | CAGACACATAGT
DOM7h- | KDRHDFGFPQEEFG | TTGGGATCAAGA | RRISLFSCLKD | TTGGGATCAAGA
14-19) NQFQKAETIPVLHEMI | AGAACATTGATG | RHDFGFPQEE | AGAACATTGATG
QQIFNLFSTKDSSAA | TTATTAGCACAAA | FGNQFQKAETI | TTATTAGCACAA
WDETLLDKFYTELYQ | TGCGTAGAATTT | PVLHEMIQQIF | ATGCGTAGAATT
QLNDLEACVIQGVGV | CTTTGTTCTCTTG | NLFSTKDSSAA | TCTTTGTTCTCTT
TETPLMKEDSILAVRK | TCTAAAGGACCG | WDETLLDKFYT | GTCTAAAGGACC
YFQRITLYLKEKKYSP | TCACGACTTCGG | ELYQQLNDLEA | GTCACGACTTCG
CAWEVVRAEIMRSFS | ATTCCCTCAGGA | CVIQGVGVTET | GATTCCCTCAGG
LSTNLQESLRSKETV | AGAGTTTGGAAA | PLMKEDSILAV | AAGAGTTTGGAA
AAPSDIQMTQSPSSL | CCAATTCCAAAA | RKYFQRITLYLK | ACCAATTCCAAA
SASVGDRVTISCRAS | AGCAGAAACTAT | EKKYSPCAWE | AAGCAGAAACTA
QWIGSQLSWYQQKP | TCCTGTCTTGCA | WRAEIMRSFS | TTCCTGTCTTGC
GEAPKLLIMWRSSLQ | CGAAATGATCCA | LSTNLQESLRS | ACGAAATGATCC
SGVPSRFSGSGSGT | GCAAATATTCAAT | KETVAAPSDIQ | AGCAAATATTCA
DFTLTISSLQPEDFAT | TTGTTTTCTACAA | MTQSPSSLSAS | ATTTGTTTTCTAC
YYCAQGAALPRTFGQ | AGGACTCATCAG | VGDRVTISCRA | AAAGGACTCATC
GTKVEIKR CCGCTTGGGATG | SQWIGSQLSW | AGCCGCTTGGGA
AAAEQKLISEEDLN* | AAACTCTGTTAG | YQQKPGEAPK | TGAAACTCTGTT
(SEQ ID NO'66) ATAAATTCTACAC | LLIMWRSSLQS | AGATAAATTCTA
TGAACTATATCAA | GVPSRFSGSG | CACTGAACTATA
CAACTGAACGAT | SGTDFTLTISSL | TCAACAACTGAA
CTAGAGGCTTGC | QPEDFATYYCA | CGATCTAGAGGC
GTTATTCAGGGT | QGAALPRTFG | TTGCGTTATTCA
GTAGGAGTTACT | QGTKVEIKR | GGGTGTAGGAGT
GAAACTCCCCTA | (SEQ IDNO:68) | TACTGAAACTCC
ATGAAAGAAGAT CCTAATGAAAGA
TCAATTCTAGCC AGATTCAATTCTA
GTTAGAAAATACT GCCGTTAGAAAA
TTCAGCGTATCA TACTTTCAGCGT
CATTGTATTTAAA ATCACATTGTATT
GGAAAAGAAATA TAAAGGAAAAGA
CTCCCCATGTGC AATACTCCCCAT




CCAGICcTCCATC AGATGACCCAGI  CTCCCTGICTGC cTCCATCCTCCC

ATCTGTAGGAGA

TGTCTGCATCTG ~ COGTGTCACCAT _ TAGGAGACCGIG ,, CTCTTGCOGGGC  TCACCATCTCTT
AAGTCAGTGEAT01BOCGECCAAGT  TGGGTCTCAGTT ~ CAGTGGATTGGG PCAREITIGGIAGCA
TCTCAGTTATCTT ~ GCAGAAACCAGG GGTACCAGCAGA  GGAAGCCCCTAA  AACCAGGGGAA
GCTCCTGAFGAT— GOCOCTAAGCTC— GFGECETFCCECCTGATCATCTCS
ATGGGAGGTGGT GTGCATGGGAG
TAGAGCAGAAAT GTGGTTAGAGCA
TATGAGGTCCTT GAAATTATGAGG
CTCTCTTTCTACG TCCTTCTCTCTTT
AATTTGCAAGAAT CTACGAATTTGC
CTTTGAGATCTAA AAGAATCTTTGA
GGAAACCGTCGC GATCTAAGGAAA
TGCTCCATCTGA CCGTCGCTGCTC
CATCCAGATGAC CATCTGACATCC
CCAGTCcTCCATC AGATGACCCAGT
CTCCCTGTCTGC cTCCATCCTCCC
ATCTGTAGGAGA TGTCTGCATCTG
CCGTGTCACCAT TAGGAGACCGTG
CTCTTGCCGGGC TCACCATCTCTT
AAGTCAGTGGAT GCCGGGCAAGT
TGGGTCTCAGTT CAGTGGATTGGG
ATCTTGGTACCA TCTCAGTTATCTT
GCAGAAACCAGG GGTACCAGCAGA
GGAAGCCCCTAA AACCAGGGGAA
GCTCCTGATCAT GCCCCTAAGCTC
GTGGCGTTCCTC CTGATCATGTGG
GTTGCAAAGTGG CGTTCCTCGTTG
GGTCCCATCACG CAAAGTGGGGTC
TTTCAGTGGCAG CCATCACGTTTC
TGGATCTGGGAC AGTGGCAGTGGA
AGATTTCACTCTC TCTGGGACAGAT
ACCATCAGCAGT TTCACTCTCACC
CTGCAACCTGAA ATCAGCAGTCTG
GATTTTGCTACG CAACCTGAAGAT
TACTACTGTGCT TTTGCTACGTAC
CAGGGTGCGGC TACTGTGCTCAG
GTTGCCTAGGAC GGTGCGGCGTT
GTTCGGCCAAGG GCCTAGGACGTT
GACCAAGGTGGA CGGCCAAGGGA
AATCAAACGGGC CCAAGGTGGAAA
GGCCGCAGAAC TCAAACGG (SEQ
AAAAACTCATCT ID NO:69)




GITGCAAAGTGG CGITCCTCGITG  GGTCCCATCACG CAAAGIGEEGTIC  TTTCAGTGGCAG

CCATCACGITTC ~ TGGATCTGGGAC  AGTGGCAGIGGA ;¢ AGATTTCACTCTC  TCTGGGACAGAT
ACCATCAGCORGR012l0eCACTCTCACC  CTGCAACCTGAA " ATCAGCAGT CTGPCTEARIMTDEOIACG

CAACCTGAAGAT  TACTACTGTGCT TTTGCTACGTAC — CAGGGTGOGGC TACTGTGCTCAG
GITGCCT AGBAG— GEHGEGOCGTT - GFTCOGCEAAGE - CEOIAGEACGT T GACGAAGGTGGA
AGAAGAGGAT
CTGAATTAA

(SEQ ID NO:67)

The amino acid and nucleotide sequences highlighted in bold represents the cloning

site and MYC tag. * represents the stop codon at the end of the gene.

5  Affinity Determination and Biophysical Characterisation:

To determine the binding affinity (Kp) of the AlbudAb-IFNa2b fusion proteins to
each serum albumin; purified fusion proteins were analysed by BlAcore over albumin
(immobilised by primary-amine coupling onto CM5 chips; BIAcore) using fusion protein
concentrations from 5000nM to 39nM (5000nM, 2500nM, 1250nM, 625nM, 312nM,

10 156nM, 78nM, 39nM) in HBS-EP BlAcore buffer.
Table 9: Affinity to SA

AlbudAb Fusion Affinity to Kd Ka
SA (nM)
Rat
DOM7h-14 IFNa2b 350 4 500E-02 1.28E+05
DOM7h-14-10 IFNa2b 16 4 970E-03 5.90E+05
DOM 7h-14-18 IFNa2b 780 2.127E-01 5.80E+05
DOM 7h-14-19 IFNa2b 1900 1.206E-01 7.96E+04
Cyno
DOM 7h-14 IFNa2b 60 1.32E-02 5.0E+05
DOM 7h-14-10 IFNa2b 19 7.05E-03 4.50E+05
DOM 7h-14-18 IFNa2b no binding no binding no binding
DOM 7h-14-19 IFNa2b 520 8.47E-02 2.73E+05
Mouse
DOM 7h-14 IFNa2b 240 3.21E-02 1.50E+06
DOM 7h-14-10 IFNa2b 60 3.45E-02 6.86E+05
DOM 7h-14-18 IFNa2b 180 1.50E-01 9.84E+05
DOM 7h-14-19 IFNa2b 490 4 03E-02 1.19E+05
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| FNa2b 350 4. 500E-02 1.28E+05 DOMZh- 14- 10 | FNa2b 16 4. J70E. 03 5. 90E405 DOM
7h-14-18 | FNa2b—78{nen TFNa2b is linked to the AIbudAb variants, in all cases the affinity of

AlbudAb binding to serum albumin is reduced. DOM7h-14-10 retains improved binding

"

affinity to serum albumin across species compared to parent.

5  Table 10: Biophysical Characterisation

Biophysical Characterisation was carried out by SEC MALLS and DSC as described
above for the single AlbudAbs.

AlbudAb Fusion DMS Biophysical parameters
number
SEC MALLS | DSC
Tm(°C)
DOM 7h-14 IFNa2b DMS7321 | M/D 58-65
DOM 7h-14-10 IFNa2b DMS7322 | M/D 55-65
DOM 7h-14-18 IFNa2b DMS7323 | M/D 55-65
DOM 7h-14-19 IFNa2b DMS7324 | M/D 59-66

M/D indicates a monomer/dimer equilibrium as detected by SEC MALLS
We observed expression for all clones in Table 10 in the range of 17.5 to 54
10 mg/L in HEK293.
For IFNa2b-DOM7h-14 variants, favorable biophysical parameters and

expression levels were maintained during affinity maturation.

PK Determination for AlbudAb-IFNa2bfusions

15 AlbudAbs IFNa2b fusions DMS7321 (IFNa2b-DOM7h-14) DMS7322 (IFNa2b-
DOM7h-14-10) DMS7323 (IFNa2b-DOM7h-14-18), DMS7324 (IFNa2b-DOM7h-14-19),
were expressed with the myc tag at 20-50mg quantities in HEK293 cells and purified

from culture supernatant using protein L affinity resin and eluted with 100mM glycine
pH2. The proteins were concentrated to greater than 1mg/ml, buffer exchanged into
20  Dulbecco’s PBS and endotoxin depleted using Q spin columns (Vivascience).
For Rat PK, IFN-AlbudAbs were dosed as single i.v. injections at 2.0mg/kg
using 3 rats per compound. Serum samples were taken at 0.16, 1, 4, 8, 24, 48, 72, 120,



2.127E-01 5. 80E+05 DOM 7h-14-19 | FNa2b 1900 1. 206E-01 7. 96E+04 Cyno
DOM 7h-14 |1 FNa2b 60 1.32E-02 5. 0E+05 DOM 7hs 14-10 | FNa2b 19 7. 05E-03

4. 50E+05 WO iAn217318 | FNa2b no bi ndi ng no' bi ndi ng no bipautinrgo1D@s406h- 14- 19
Mouse DOM 7h-14 | FNa2b 240

| FNa2b 520 8. 47E-02 2. 73E+05
3.21F- 02 1.505406 P y5|7sh6f ]s'ér_u]rhole\llellzstavazsbbyesgAg’Y éEEAOazccgr'dﬁg e QRnufacturer's
instructions (GE Healthcare, catalogue number RPN5960).
For Mouse PK, DMS7322 (IFN2b-DOM7h-14-10) with myc tag was dosed as
single i.v. injections at 2.0mg/kg per dose group of 3 subjects and serum samples taken
5 at 10mins; 1h; 8h; 24h; 48h; 72h; 96h. Analysis of serum levels was by EASY ELISA

according to manufacturer’s instructions (GE Healthcare, catalogue number RPN5960).

Table 11:
Species | AlbudAb Fusion | Albumin PK parameters
Ko (nM)
AUC CL t1/2 Vz
h x ug/mi mi/h/kg h ml/kg
Rat 7h-14 IFNa2b | 350 832.1 2.4 27 94.5
7h-14-10 IFNa2b | 16 1380.7 1.5 35.8 75.2
7h-14-18 IFNa2b | 780 691.2 2.9 224 93.7
7h-14-19 IFNa2b | 1900 969.4 2.2 25 78.7
Mouse 7h-14 IFNa2b | 240 761.2 26 30.4 115.3
7h-14-10 IFNa2b | 60 750.5 2.7 30.9 118.6

Pharmacokinetic parameters derived from rat and mouse studies were fitted
10 using a non-compartmental model. Key: AUC: Area under the curve from dosing time
extrapolated to infinity; CL: clearance; t1/2: is the time during which the blood
concentration is halved; Vz: volume of distribution based on the terminal phase.
IFNa2b —AlbudAbs were tested in rat and mouse. The improvement in t1/2
correlates with the improved in vitro Kp to serum albumin. For IFNa2b-DOM7h-14-10
15 variants, the improvement in in vitro Kp to serum albumin also correlated to an
improvement in t1/2 in rat.
All IFNa2b -AlbudAb fusion proteins exhibit a 5 to 10-fold decrease in the
binding to RSA compared to the single AlbudAb.

20  Example 7: Further AlbudAb fusions with proteins, peptides and NCEs.
Various AlbudAbs fused to other chemical entities namely domain antibodies
(dAbs), peptides and NCEs were tested. The results are shown in Table 12.
Table 12:

AlbudAb Albumin

Ko (nM)

Fusion PK param-

Species eters




DOM 7h-14-18 | FNa2b 180 1. 50E-01 9. 84E+05 DOM 7h-14-19 | FNa2b 490 4. 03E-02
Na2b 244 2.21E-02 9. 89E+04 DOM

1. 19E+05 Human DOM 7h- 14 _I{l \
7h-14-10 wbNan23®36. 58E- 03 3. 48E+05 DOM 7h- 14- 18 | FNa2lpC4/i@2®.1/0646000 1
6. 15E+05 DOM 7h-14-19 | FNa2b 350 4. 19E-02 1. 55E+05 When | FNa2b
I's |linked totheApudAb—variants—nall—cases—the aftfinityof ,A,i hud,{‘,/
bi nding to serum al pumn is rieduced. DOM/h- 14- 10“1‘% ai ng q roved /gi ndi'fg
affinity to|serum al bum n acrjoss speci g€s conpar|edx tgmpar emth/kgsTahl e 10mlkg
Bi ophysi cal %“éqlr act Cﬁbﬁﬁhjﬂn _%’;@eggimasi b%ogﬁ'ﬁar c1taeri Sat G5 Was—cgt f edg\g%
by SEC MALLS and DSC as descrji bed above Tor the single A'budAbs. budAD
Fusi on DMS nunber B| bPMysildal | ppeendinedt er|sl9 436 231 221 740.3

10

DOM7h-14- | Exendin-4 16000 16.9 75.7 9.4 1002.5

18

DOM7h-14- | Exendin-4 17000 31.4 32.5 11.9 556.7

19

DOM7h14- | NCE- 62

10 GGGGSC

DOM7h14- NCE- 35

10 TVAAPSC

Human | DOM7h-14 | NCE 204

Key: DOM1m-21-23 is an anti-TNFR1 dAb, Exendin-4 is a peptide (a GLP-1 agonist) of
39 amino acids length. NCE, NCE-GGGGSC and NCE-TVAAPSC are described below.
Previously we have described the use of genetic fusions with an albumin-

5  binding dAb (AlbudAb) to extend the PK half-life of anti-TNFR1 dAbs in vivo (see, e.g.,
WO04003019, WO2006038027, WO2008149148). Reference is made to the protocols
in these PCT applications. In the table above, DOM1m-21-23 is an anti-mouse TNFR1
dAb.

To produce genetic fusions of exendin-4 or with DOM7h-14 (or other AlbudAb)

10 which binds serum albumin, the exendin-4-linker-AlbudAb sequence was cloned into
the pTT-5 vector (obtainable from CNRC, Canada). In each case the exendin-4 was at
the 5’ end of the construct and the dAb at the 3’ end. The linker was a (G4S); linker.
Endotoxin-free DNA was prepared in E.coli using alkaline lysis (using the endotoxin-
free plasmid Giga kit, obtainable from Qiagen CA) and used to transfect HEK293E cells

15  (obtainable from CNRC, Canada). Transfection was into 250ml/flask of HEK293E cells
at 1.75x10° cells/ml using 333ul of 293fectin (Invitrogen) and 250ug of DNA per flask
and expression was at 30°C for 5 days. The supernatant was harvested by
centrifugation and purification was by affinity purification on protein L. Protein was
batch bound to the resin, packed on a column and washed with 10 column volumes of

20  PBS. Protein was eluted with 50ml of 0.1M glycine pH2 and neutralized with Tris pH8..
Protein of the expected size was identified on an SDS-PAGE gel.
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20
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MNH
Sequences: I

DOM7h-14 R108C:
DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMWRSSLQSG

30 VPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLRHPKTFGQGTKVEIKC (SEQ ID
NO:70)

Nucleotide:
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTG
35 TCACCATCACTTGCCGGGCAAGTCAGTGGATTGGGTCTCAGTTATCTTGGTACCA
GCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCATGTGGCGTTCCTCGTTGCAA
AGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCA



832.1 2.4 27 94.5 7h-14-10 IFNa2b 16 1380.7 1.5 35.8 75.2 7h-14-18 | FNa2b
780 691.2 2.9 22.4 93.7 7h-14-19 |FNa2b 1900 969.4 2.2 25 78.7

Mouse 7h-wo2PMa2tw3240 761.2 2.6 30.4 115. 7h-14- 10 | PRaaiP2@@/06H00 5 2. 7
30.9 118.6 Pharnmacokinetic paraneters derived fromrat and nouse studies
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the tinme duriABGOATCOTAAGAGGDDUGCOLAABKGAGAAGGT BARKATICAAATGO aBEREDOf
distribution fased on the terninal phase. | FNa2b - Al budAbs were
tested in rat and nouse. The inprovenment in t1/2 correlates with the
inproved in vitro KO to serumal bumn. For |FNa2b-DOWh-14-10 15variants,

the inproygenent i nséenra‘ibletdi‘ar iﬁ@s&&;eﬁ@é%ﬁ[ﬁimm@/WﬂAﬁ%%ﬁb BORrHL Q- an
i mprovenent in t1/ budAb fusion proteins

exhibit a 5 tW/Q@Gﬁépd'edQQWQﬁé 10@‘191*@ b| nd| ng to RSA conpared to the
singl e Al budAb. ZQEzamﬂueAHs Dﬁmvhhmo/&@@@éb ahtl HOMEH 110 TVRReSE] Bhibit

Rancl y domai F SR U8 EEroRARd] 7 BT DS B A NG WP TR T T esul (s
are shown i n fiseolte thkZhemical entity. PK data are not available for these molecules yet.

10 Exendin 4-AlbudAb fusion: the effect of fusing the AlbudAbs to a peptide on the
binding ability to RSA is about 10-fold, apart from DOM7h-14-10, which only shows a 4-
fold decrease in binding.

For all the above data, the T1/2 of the fusion increased with improved affinity to
the species’ SA.

15 We generally classify Albudab-therapeutics as being therapeutically amenable
(for treatment and/or prophylaxis of diseases, conditions or indications) when the
AlbudAb-drug fusions show an affinity range (Kp) of from 0.1 nM to 10 mM for serum
albumin binding.

We define the therapeutic ranges of AlbudAbs and AlbudAb fusions (Protein-

20  AlbudAbs for example IFNa2b-DOM7h-14-10; Peptide-AlbudAbs for example Exendin-
4-DOM7h-14-10; dAb-AlbudAbs for example DOM1m21-23-DOM7h11-15; NCE-
AlbudAb for example ADAMTS-4-DOM7h-14-10) as follows: Affinity (Kp) ranges that
are useful for therapy of chronic or acute conditions, diseases or indications are shown.
Also shown are affinity ranges marked as “intermediate”. AlbudAbs and fusions in this

25  range have utility for chronic or acute diseases, conditions or indications. In this way,
the affinity of the AlbudAb or fusion for serum albumin can be tailored or chosen
according to the disease, condition or indication to be addressed. As described above,
the invention provides AlbudAbs with affinities that allow for each AlbudAb to be

»oou

categorised as “high affinity”, “medium affinity” or “low affinity”, thus enabling the skilled
30  person to select the appropriate AlbudAb of the invention according to the therapy at

hand. See Figure 2.

Example 8: Improved Single Variable domains
Affinity maturation of DOM7h-14-10 was performed and new variants were
35  selected on the basis of specific binding to serum albumin from various species
(human, Cynomolgous monkey, rat and mouse).

Selections:



Tabl e 12: Al budAb Fusion Al bum n PK param Species KD (nM eters WO
2012/ 022703-41 - PCT/ EP2011/ 064000 AUC h, x ug/ml CL m/h/kg t1/2 h Vz

m / kg RatwD@MAm21iA3Exendi n-4 2400 18 57.1 11 901.9 DOMPOTEA20110648%@Ndi N- 4
19 43.6 23.1 22.1 740.3 DOVrh-14- 18 Exendin-4 16000 16.9 75.7 9.4 1002.5

DOMh-14- 19 Exendi o, %Hl}nzgno%e%]m Kooy ane QSES(EaFSerum Albumin) antigens and
biotinylated products were obtained as described in Example 1.
Affinity maturation libraries:
Both error prone and doped libraries were created using DOM7h-14-10 parental
5  dAb (see SEQ ID NO: 2) as a template with arginine at position 108 mutated to
tryptophan (DOM7h-14-10 R108W) allowing use of trypsin for phage selection. The
libraries were generated in the pDOMS33 vector.
For the doped CDR libraries, primary PCR reactions were performed using
doped oligonucleotides containing biased degenerated codons to diversify the required
10 positions in the dAb. Generation of doped libraries is described, for example, in Balint
and Larrick, Gene, 137, 109-118 (1993). Primers were designed in order to change only
the first two nucleotides from each degenerated codon so that the parental nucleotides
were present in 85% of cases and in 5% of cases all other possible nucleotides were
present. Six codons per CDR were targeted for being mutated simultaneously with 15%
15  probability per nucleotide in the codon to be different than the parental nucleotide.
Assembly PCR was then used to generate a full length diversified insert. The
inserts were digested with Sa/ | and Not | and used in a ligation reaction with pDOM33.
The ligation of libraries were then used to transform E. coli strain TB1 by electroporation
and the transformed cells plated on 2xTY agar containing 15 ug/ml tetracycline.

20 i) Selection strategies: Selections against HSA  Two rounds of selection

against HSA were carried out. Each CDR library was selected as an individual pool in
all rounds. Both rounds of selections were performed in solution against biotinylated
HSA at 10nM concentration. Libraries were eluted with 0.1M glycine pH 2.0 before
neutralization with 1M Tris pH 8.0 and before infection into log phase TG1 cells. The
25  second round of each selection was subcloned into pDOMS for screening. Cross over
selection Two rounds of selection against biotinylated SA in solution were carried
out. Two rounds of selection performed with HSA (10nM, 1nM) and RSA (25nM, 10nM,
1nM) in different orders, with or without trypsin treatment. Each CDR library was
selected as an individual pool in all rounds. Libraries were eluted with 0.1M glycine pH
30 2.0 before neutralization with 1M Tris pH 8.0 and before infection into log phase TG1
cells. The second round of each selection was subcloned into pDOMS5 for screening.

ii) Screening strateqy and affinity determination

In each case after selection a pool of phage DNA from the appropriate round of
selection was prepared using a QlAfilter midiprep kit (Qiagen), the DNA is digested
35  using the restriction enzymes Sal1 and Not1 and the enriched V genes are ligated into
the corresponding sites in pDOMS5 the soluble expression vector which expresses the
dAb with a myc tag (see PCT/EP2008/067789). The ligated DNA is used to transform
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Sequences: DOWh-14 R1
g Unique dA%s were expressed as bacterial supernatants in 0.5L shake flasks in

Onex media at 30°C for 48hrs at 250rpm. dAbs were purified from the culture media by

15  absorption to protein L streamline followed by elution with 100 mM glycine pH2.0.

To determine the binding affinity (Kp) of the AlbudAbs to Human, Rat, Mouse and
Cynomolgus serum albumin; purified dAbs were analysed by BIAcore over albumin
concentration range from 500nM to 3.9nM (500nM, 250nM, 125nM, 31.25nM,
15.625nM, 7.8125nM, 3.90625nM).

20 MSA antigen was obtained from Sigma (essentially fatty acid free, ~99%
(agarose gel electrophoresis), lyophilized powder Cat. No. A3559) and CSA was
purified from Cynomolgus serum albumin using prometic blue resin (Amersham).

The affinities to all tested serum albumin species of key clones is presented in
Table 14.

25  iii) Expression and Biophysical Characterisation:

Bacterial expression and characterisation by SECMALLS and DSC was carried

out as described above in Example 4.
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Other clones (see DOM7h-14-119, DOM7h-14-120, DOM7h-14-121, DOM7h-
14-122, DOM7h-14-122) were derived in which position 108 was back mutated to
arginine (W108R) and, optionally, position 106 was back mutated to isoleucine. The

sequences of these clones are listed below.

A sequence alignment is shown in Figure 3.

Table 15: Amino Acid sequences of DOM7h-14-10 variants
DOM7h-14-56 (SEQ ID NO: 72).
DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPMLLIMW

10 SSSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLRHPKTFGQ
GTKVEIKW

DOM7h-14-65 (SEQ ID NO: 73).
DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMW

15 RSALQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLRHPKTFGQ
GTKVEIKW

DOM7h-14-74 (SEQ ID NO: 74).
DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMW

20 RSSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLRHPKTYGK
GTKVENKW

DOM7h-14-76 (SEQ ID NO: 75).
DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMW

25 RSSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLKHPKTYGQ
GTKVEIKW

DOM7h-14-82 (SEQ ID NO: 76).
DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMW

30 RSSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGMRHPKTFGQ
GTKVEIKW

DOM7h-14-100 (SEQ ID NO: 77).
DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMW

35 RSSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLRHPKTYGQ
GTKVENKW

DOM7h-14-101 (SEQ ID NO: 78).
DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMW

40 RSALQNGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLRHPKTFGQ
GTKVEIKW

DOM7h-14-109 (SEQ ID NO: 79).
DIQMTQSPSSLFASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMW

45 RSSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLRKPKTFGQ
GTKVKIKW

DOM7h-14-115 (SEQ ID NO: 80).
DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMW

50 RSALQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLRHPKTYGQ
GTKVEIKW
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Char act er i satd®W7h-14-120 (SECBHCNEr 8yl expression and characterisation by

SECVALLS and MS@T@RPSSACABEEDRVT ITCRARBVIGIEGVIQQEPGRABKBIEVE 4. WO

2012/ 022703 -RSHELQSPREBREEEEAIGHAIVNT ISSLQPEDFATYYEAQGANRMAKTYIGEAt es an

equi l i brium BIKMENKR ri ner and di ner or dinmer and nononer, respectively, as

det ect ed by SEC- MALLS. Table 14: Characteristics of DOWh-14-10 variants 5

RSA KD (nM A7 AMSEQEINRB4)n MBA KD (n DOWh-14-74
DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMW
RSALQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLRHPKTFGQ

GTKVEIKR

20
DOM7h-14-122 (SEQ ID NO: 85).
DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMW
RSSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLRHPKTYGK
GTKVEIKR

25

DOM7h-14-123 (SEQ ID NO: 86).
DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQKPGKAPKLLIMW
RSSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLRHPKTYGK
GTKVENKR



1.6 4.8 23.5 53.5 T/D, DM DOVZh- 14-100 54.4 NMNononer
DOWh-14-101 11.6 16.8 54.5 Mononer DOWh-14-115 25.4 55.2
Mononer woO20D@YF314-119 6.2 16.1 4.3 ND 10.7 56.1 MonecerEprdalvitbsode- 120
2.7 14 3.7 ND

-49 -

Table 16: Nucleotide sequences of DOM7h-14-10 variants
DOM7h-14-56 (SEQ ID NO: 87).
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGA
5 CCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGGTCTCAGTTAT
CTTGGTACCAGCAGAAACCAGGGAAAGCCCCTATGCTCCTGATCATGTGG
AGTTCCTCGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATC
TGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTG
CTACGTACTACTGTGCTCAGGGTTTGAGGCATCCTAAGACGTTCGGCCAA
10  GGGACCAAGGTGGAAATCAAATGG

DOM7h-14-65 (SEQ ID NO: 88).
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGA
CCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGGTCTCAGTTAT

15 CTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCATGTGG
CGTTCCGCGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATC
TGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTG
CTACGTACTACTGTGCTCAGGGTTTGAGGCATCCTAAGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAATGG

20
DOM7h-14-74 (SEQ ID NO: 89).
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGA
CCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGGTCTCAGTTAT
CTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCATGTGG

25 CGTTCCTCGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATC
TGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTG
CTACGTACTACTGTGCTCAGGGTTTGAGGCATCCTAAGACGTACGGCAAA
GGGACCAAGGTGGAAAACAAATGG

30 DOM7h-14-76 (SEQ ID NO: 90).
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGA
CCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGGTCTCAGTTAT
CTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCATGTGG
CGTTCCTCGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATC

35 TGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTG
CTACGTACTACTGTGCTCAGGGTTTGAAGCATCCTAAGACGTACGGCCAA
GGGACCAAGGTGGAAATCAAATGG

DOM7h-14-82 (SEQ ID NO: 91).

40  GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGA
CCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGGTCTCAGTTAT
CTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCATGTGG
CGTTCCTCGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATC
TGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTG

45  CTACGTACTACTGTGCTCAGGGTATGAGGCATCCTAAGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAATGG

DOM7h-14-100 (SEQ ID NO: 92).



6.3 57.1 Mononer DOMFh-14-121 11.7 41.4 18.2 ND 8.7 51.7 Mononer
DOWh-14-122 7.8 43.4 9.8 ND 6.5 53 Mononer DOWh-14-123 5.1 12 8.0 ND 8.3
56. 6 D) Mwbbmmnee703: second val ue originates fromthe amalrgEeesi1ot40a0 second
protein batch by a second anal yst. M= nononer, D= Diner, T= Trinmer; ND= not
determ ned 10DOWVh- 14-100 has si ngl e-di gidp.nM KD across the species tested.
DOM7h-14- 100 beneficially also is a nononer in solution. Am no acid
and nucl eoti de sequences are |listed bel ow. Mst of the clones have arginine
at position EABATHEAGRAGAOCEARREPOOATCETESETARSTEIR TiaTrAeNde trypsin _
driven sel ectcoraTbAgepgsaer 1GEEOCGKMAGTEABPSEATIECBIRTEAGNTATtE out) - this
mut at i on was CmMuGEGIACCAGCAGARACCAGBEAAbGRICOdTRAgGCTCSEGHUMTATGTEEN. 47 WO
2012/ 022703- CRCTCEPRGTIGOAAAGTUGGGGTCCCAT DACGTT TrRGT GGRAG TRINKNG 14- 119,

DOV h- 14- 120 TGOOMPAGH T TCACT CXMMPOAFCHELAGKONIGLAPC CITEAAGAIT @ TAer i ved i n

whi ch positi 6%@@%@%01?@&0?@&%@@HWQC%@AW@\WGWWC%@D%pt| onal ly,
posi tion 106GEEABLACThAAPPPPTESA euci ne. The sequences of these clones

are listed below 5 A se u%ﬁe al_)l gnment is shown in Figure 3. Table 15:
Am no Ac C g% QID NO 72).
DI QVH'QSP%‘%LS 7 IS Tﬁ\%é’*%a
SSSLQSGVPSRF&¢ [ , P h- 14- 65
(SEQ I D NO KLLI MW 15

RSAL QSGVPSRF P& é N Wﬁa@éﬁwﬂﬂ%@ﬂw h-14-74
(SEQ I D N &ﬂce@)x@ﬂ(@ﬁ?ﬁ%ﬁﬁfé@@% AEEASEIN A ABDOMAAEAIANPKLLI MV 20
RSSL QSGVPSRFSG3AGRACHTH SSUIRRREAGYEY CAQGLRHPKTYGK  GTKVENKW DOMZh- 14- 76
(SEQ I D NO. 75). DI QUTQSPSSLSASVGDRVTI TCRASQW GSQLSVVYQQKPGKAPKLLI MWV 25
RSSL QSGVPSRFSCHESGEDRT T GH RPEBFATYYCAQGLKHPKTYGQ GTKVEI KW DOV h- 14- 82
(SEQ | D NO BACATOLARRISRSSLSATYTEDRYITT THRASIHTIGSQASETSIBRBAGAPKL LI MV 30
RSSL QSGVRPSRFSCSESEEBFTATC ST TFECEATPRER RAFCECETRVEARIW AOMZ h- 14- 100
(SEQ I D NO. ¥ SGhp é&éﬁ@%@ﬁ@vﬁﬁfﬁ s SW’?‘%WKLLI MWV 35
TYYEA ! Bowrh- 14- 101
)

RSSLQSGVPSRFS @@T@ﬁ? r

(SEQ I D NO PKLLI MA 40

RSALQNGVPSRF M : h- 14- 109

(SEQ I D RO SUGDRVTI TCRASQW GSQLSVWYQQKPGKAPKLLI MV 45

(RgE(LDQISS\/EgRF gga@% écgg;% ATng%ggvKTFGQ GTKVKI MNDOVI?KLEI %/;4/\/ ééS
AT 63 ORGP

RSAL QSGVPSRFECEFEHERE RO EEEEAE XX AEROABHBEAYEEEETKYEASY A8 WO

2012/ 0223603- c?@&éERé@AébﬂéAﬂQOCAGGGAAAGCCCCTAAGCTCCTGATCATGTGG
CGTTCCGCGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATC
TGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTG
CTACGTACTACTGTGCTCAGGGTTTGAGGCATCCTAAAACGTACGGCCAA
GGGACCAAGGTGGAAATCAAATGG

35
DOM7h-14-116 (SEQ ID NO: 96).
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGA
CCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGGTCTCAGTTAT
CTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCATGTGG

40 CGTTCCGCGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATC
TGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTG
CTACGTACTACTGTGCTCAGGGTTTGAGGTATCCTAAGACGTTCGGCCAA
GGGACCAAGGTGGAAATCAAATGG

45 DOMT7h-14-119 (SEQ ID NO: 97).
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGA
CCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGATTGGGTCTCAGTTAT
CTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCATGTGG
CGTTCCTCGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATC

50 TGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTG
CTACGTACTACTGTGCTCAGGGTTTGCGGCATCCTAAGACGTACGGCCAA



DOWZh- 14-116 (SEQ I D NO. 81). DI Q MIQSPSS LSASVGDRVTI TCRASQW GSQLSVWYQXKPG
KAPKLL | MWN RSALQSGVPSRFSGSGSGIDFTLTI SSLQP EDFATYYCAQG LRYP KTFGQ GTKVE |
KW 5 DOVIANODR4121029706 SEQ | D NO 82). DI Q MIQSPSS PCT/EP2011/064000
LSASVGDRVTI TCRASQWN GSQLSWYQXKPG KAPKLL | MV

RSSLQSGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCAQ®;RH PKTYGQ GTKVE | KR DOWFh- 14- 120
(SEQ ID NO 83). DI Q MIQSPSS LSASVGDRVTI TCRASQW GSQLSVWYQXKPG KAPKLL | MW
RSSLQSGVPSRFSGSGSGIDFTLTI SSLQPEDFATYYCAQGLRH PKTYGQ GTKVENKR DOWZh-14- 121
(SEQ I D NO  88cAddRJEHRSS IcSARGRRVTI TCRASQA GSQLSVWYQKPG KAPKLL | MW
RSAL QSGVPSRFSGSGSGIDFTLTI SSLQPEDFATYYCAQGALRH PKTFGQ GTKVE | KR DOMZh-14-122
(SEQ I D NO 89 M7hDUQTEEPEONOSHSVCEDRVTI TCRASQN GSQLSVWYQXKPG KAPKLL | MW
RSSL QSGVPSRFSESESCGT RS ALEASSLABEOFATAMEZTIR I G RKTOCAT QTTRYEJAGR 25

DOV h- 14- 123 CCSEQTLCBCRNATC8E] TGO GG RTABRISACIASHEDRVETTURASIIM IGSQL SVWYQKPG
KAPKLL | MV RSSECHEEVPARESCEECTIRFECRASSLCOREDRAFYYCATGARFAPKTYEK GTKVENKR -

49 - Table 1@GTFZIG@T%FT@%%I@%§§C6$Amﬁﬁmﬁ1@mﬁé%%m@ATQ)ONI?h- 14- 56
(SEQ I D NO &FPCACACATEFAEA CroSaATETETAGRAGA 5
CCGTGTCACCATEACT S AT A e A TR ST T CAGT Y)Y\ CCTACGGCCAA

<0 RARCA:

CTTGGTA FECTCCTGATCATGI GG
AGITCCTCGITGL 1 TTCAGTGCCAGIGGATC
TGGGACAGATTT W%EI@TCTGTAGGAGA
CTACGTACTACT FOAEFEERFPOGERCTCAGTTAT

cATES
GGGACCAAGXST G@%M@%K@@AM@CMG@EAAA@E@dCE’AN@CT@@)rGATCATGTGG
GACATCCAGAT GBGTreCECETTATRRACTEEGET TGCATCACEABEA AT GGCAGTGGATC
CCGTI GTCACCAT CACT RGEGATBEAACT CAS AN TGS AT IAGCHREC THAAGATTTTG
CTTGGTACCAGCETALBTAAN CGTTCGGCCAA
CGTTCCGCGT TGCGEGEAGTIAA XA, BRTBECAGT GGCAGTGGATC
TGGGACAGAI TTCACTCT CACCATCAGCAGT CTGCAACCTGAAGATTTTG

CTACGTACTACTQ@MTMAG@%ﬁE@QX@AmTAAGACGTTCGGCCAA GGGACCAAGGTGGAAATCAAATGG
20 DOMZh- 14- %C EE6 ngﬁ@cc% TCTCCATCCTCCCTGTCTGCATCTGTAGGAGA

GGTCTCAGTTAT

GACATCCAGAT COCAGT 9 & ﬂg “‘ﬂ!:? vdg? 7 CTGATCATGTGG

T 5 "“ e Wigi A
CTTeaTA 3{;{ (R ,i,ﬁai\:.'.‘% CAGTGGATC
CGTTCCTCGTT AG ée"e- oo AV

CGTACGGCAAA

CTACGTACTACTGTGCT CAGGGT TTGAGGCATCCT AAGACGTACGGECAAA GGGACCAAGGT GGAAAACAAATGG
30DOM7 h- 3d- 76003RQ41 123 KEEQ HPNO: 101).

GACAT CCAGAT GAECEACT AT ATAACCTAGCTT B3 CATEIANCICTINEFEBNTCTGTAGGAGA
CCGTGTCACCATCA GGACAESCETAGTAGRATAGGGTCTCAGTTAT
CTTGGTACCAGCAGRAGTSPCAGLABGLSACCABAGCBAECTGATTARGTBECTGATCATGTGG

CGTTCCTCGT TGEAAACT BLEGTCORNTENEEHE T CACKERRAGT AT FELAGTGGATC
TGGGACAGAT TTEACEE PR TATCACTAASATARHGIAEBCHTEG TCGAAGATTTTG

TGOGACAGAT TT GAG G A A LA R EMACCT GRAGAT T 1T

CTACGTACTACT géﬁ\ T TGRSR GO HEBT GRAAATCAAAT GG
DOM?Zh- 14- 82
GACATCCAGAT CCTOOCTGTCTGCATCTGTAGGAGA

.
COGTGT CACCATEAEY R A GT GGAT TGGGT CTCAGT TAT
CTTGGTACCAGCRERgRIEON GGGAAAGCCCCTAAGCT CCTGATCAT@GEGRD NO:
CGI TCCTCGT T GCCAAAGTGEEGTCCCATCACGT T TCAGTGSCAGTGGAT:
TGGGACAGATTICACT CTCACCAT CAGCAGT CTGCAACCTGAAGATTITG
CTACGTACTACTGT GCTeREEETATEAGGCATCCTAAGACGT TCGBACAA GGGACCAAGGTGGAAATCAAATGG

() ggid Nucleic acid

DOVZh- 14- 100 T SEQODbM7ND4-182) - - 50 - 2 7
GACATCCAGAT GACCCAGT CTCCATCCTCCCTGICTGCATCTGTAGGAGA

CCGTGTCACCATCACTTELHMAAARGT CAGT GGATTGGGTCTCAGPTAT 8
CTTGGTACCAGCAGAAADOZAEABACCCCCT AAGCTCCTGATCATGT GG 9

CGTI TCCT CGT TEEAAAGELSST COCATCACGHTFCAGTFESCAGTERATES 10

TGGEGACAGATTTCACT CreN AT R GCAGT CTGCAACCTGAAGAT PTTC
CTACGTACTACTGTGCTCAGGGT TTGCGGCATCCTAAGACGTACGGCCAA GGGACCAAGGT GGAAAACAAATGG
DOWZh- 14- 101 (SEQ ID NO 93). 10

GACATCCAGATGACCCAGT CTCCATCCTCOCTGTCTGCATCTGTAGGAGA

CCGTGTCACCAT CACT TGCCGGGCAAGT CAGT GGATTGGGT CTCAGTTAT
CTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCT CCTGATCATGTGG

OGTTCCGCGT TACAAAAT GBGGT CCCATCACGT TTCAGT GGCAGTGGATC
TGGGACAGATTTCACTCTCACCATCAGCAGT CTGCAACCTGAAGATTTTG 15

CTACGTACTACT GTGCTCAGGGT TTGAGGCATCCTAAGACGT TCGGCCAA GGGACCAAGGT GGAAATCAAATGG
DOWZh- 14- 109 (SEQ I D NO 94).

GACATCCAGATGACCCAGT CTCCATCCTCCCTGTTTGCATCTGTAGGAGA 20

COGT GTCACCAT CACT TGCCGGGCAAGT CAGT GGATTGGGT CTCAGT TAT

PN —— e g N PN A PP A A A R PR AR AR R NN NNT" R A SNLNT SNLNT N AT N A T NI NN




GACATCCAGATGACCCAGT CTCCATCCTCCCTGI CTGCATCTGTAGGAGA
CCGTGTCACCATCACT TGCCGEEECAAGT CAGTGGATTGEGTCTCAGT TAT

CTTGGT ACGROCAMAAAKOBEAGCCGAAAGCCCCTAAGCCTCCTGATCATGI GG

CGTTCCTCGT TGCAAAGT GGGGTCCCATCACGT TTCAGTGGCAGTGGATC 35
TGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTG

CTACGTACTACTGTGCTCAGGGT TTGAGGCATCCTAAGACGTACGGECAAA  GCGACCAAGGT GGAAAACAAACGG
TABLE OF SEQUENCES Descn stion SEQ I D NG

DOV h- 14- 10
510 -
fusion 13
fusion 17
fusion 21
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Am no acid Nucleic acid
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I © meh_,hﬂfE.kénd{n 4 i - 1419 3 7§1DOWh-14-g% 4 9 DOVifh- 14- 36
h-14/ Exendin-4 fusion 11 12 DOMZh-14-10/ Exendin-|4
14 DOP/?P{'7M411§¢EER%'B? st ysi on 151316 DOMZh} ¥%- 19/ Exendi n- 4
.frmmmhum on 19]130 DOWh1@+el07 TVAAPSC
i DOM7h-14-19/Exendin-4 fusion 17 18
DOM7h14-10/ G4SC-NCE fusion 19 20
DOM7h14-10/TVAAPSC fusion 21 22
DPK9 Vk dummy CDR1 23
DPK9 Vk dummy CDR2 24
DPK9 Vk dummy CDR3 25
DOM 7h-14 CDR1 26
DOM 7h-14 CDR2 27
DOM 7h-14 CDR3 28
DOM 7h-14-10 CDR1 29
DOM 7h-14-10 CDR2 30
DOM 7h-14-10 CDR3 31
DOM 7h-14-18 CDR1 32
DOM 7h-14-18 CDR2 33
DOM 7h-14-18 CDR3 34
DOM 7h-14-19 CDR1 35
DOM 7h-14-19 CDR2 36
DOM 7h-14-19 CDR3 37
DOM 7h-14-28 CRD1 38
DOM 7h-14-28 CRD2 39
DOM 7h-14-28 CRD3 40
DOM 7h-14-36 CRD1 41
DOM 7h-14-36 CRD2 42
DOM 7h-14-36 CRD3 43
Interferon alpha 2b 44 45
IFNa2b SOE fragment &' 46
IFNa2b SOE fragment 3' 47
Vk SOE fragment &' 48
Vk SOE fragment 3’ to also introduce a myc 49
tag




DPK9 Vk dummy CDR1 23
DOM 7h- 14 CDR1 26

CDR1 29 woDRoMozkri4- 10 CDR2 30

CDR1 32
CDR1

DPK9 Vk dummy CDR2 24
DOM 7h- 14 CDR2 27

DPK9 Vk dummy CDR3 25
DOM 7h- 14 CDR3 28

DOM 7h-14- 10

DOM 7h- 14- 10 CDR3 31PpCT/HPONI/Db40d¢l- 18

DOM 7h-14-18 CDR2 33 DOM 7h-14-18 CDR3 34 DOM 7h-14-19
-53-
IFNa2b SOE fragment 5' flanking primer 50
Vk SOE fragment 3’ to also introduce a myc 51
tag flanking primer
Leader sequence 52 53
DMS7321 54 55
(IFNa2b-DOM7h-14) + myc
DMS7321 56 57
(IFNa2b-DOM7h-14)
DMS732 58 59
(IFNa2b-DOM7h-14-10) + myc
DMS732 60 61
(IFNa2b-DOM7h-14-10)
DMS7323 62 63
(IFNa2b-DOM7h-14-18) + myc
DMS7323 64 65
(IFNa2b-DOM7h-14-18)
DMS7324 66 67
(IFNa2b-DOM7h-14-19) + myc
DMS7323 68 69
(IFNa2b-DOM7h-14-19)
DOM7h-14 R108C 70 71
DOM7h-14-56 72 87
DOM7h-14-65 73 88
DOM7h-14-74 74 89
DOM7h-14-76 75 90
DOM7h-14-82 76 91
DOM7h-14-100 77 92
DOM7h-14-101 78 93
DOM7h-14-109 79 94
DOM7h-14-115 80 95
DOM7h-14-116 81 96
DOM7h-14-119 82 97
DOM7h-14-120 83 98




35 DOM 7h-14-19 CDR2 36 DOM 7h- 14-19 CDR3 37 DOM 7h- 14-28 CRD1 38
DOM 7h-14-28 CRD2 39 DOM 7h-14-28 CRD3 40 DOM 7h-14-36 CRD1 41 DOM

7h-14- 36 WwBDA12422703 DOM 7h-14- 36 CRD3 43 I nterferon acmphe2@h/044000 45
| FNa2b SOE fragnent 5 46 | FNa2b SCE fragnent 3 47 Vk SCE fragnent 5'
-54-
DOM7h-14-121 84 99
DOM7h-14-122 85 100
DOM7h-14-123 86 101




48 tag Vk SCE fragnent 3' to also introduce a nyc 49 - 53 - | FNa2b SOE
fragnment 5 flanking prinmer 50 Vk SCE fragnent 3' to al so introduce
a nyc tagwOlarkizem3pri mer 51 Leader sequence 52 53 DMSP82Z/EP2011/064000

(1 FNa2b- DOM7h- 14) + nmyc 54 55 DMS7321 (| FNa2b- DOWZh-14) 56 57 DMS732

(1 FNa2b- DOM7h- 14-10) + nyc 58 59 DMB732 (ds5ENa2b- DOWZh- 14-10) 60 61 DMS7323
(1 FNa2b- DOMZh- 14-18) + nyc 62 63 DM57323 (1 FNa2b- DOMZh- 14-18) 64 65 DM57324
(1 FNa2b- DOM7h- 14-19) + nyc 66 67 DVM57323 (1 FNa2b- DOMZh-14-19) 68 69
DOWh-14 R108CaAifs:71 DOWh-14-56 72 87 DOMrh- 14-65 73 88 DOMrh-14-74 74 89
DOWFh-14-76 75 90 DOWh-14-82 76 91 DOWrh-14-100 77 92

1. An anti-serum albumin (SA) immunoglobulin single variable domain selected from

DOM7h-14-56 (SEQ ID NO: 72), DOM7h-14-65 (SEQ ID NO: 73), DOM7h-14-74
5 (SEQ ID NO: 74), DOM7h-14-76 (SEQ ID NO: 75), DOM7h-14-82 (SEQ ID NO:
76), DOM7h-14-100 (SEQ ID NO: 77), DOM7h-14-101 (SEQ ID NO: 78), DOM7h-
14-109 (SEQ ID NO: 79), DOM7h-14-115 (SEQ ID NO: 80), DOM7h-14-116 (SEQ
ID NO: 81), DOM7h-14-119 (SEQ ID NO: 82), DOM7h-14-120 (SEQ ID NO: 83),
DOM7h-14-121 (SEQ ID NO: 84), DOM7h-14-122 (SEQ ID NO: 85) and DOM7h-
10 14-123 (SEQ ID NO: 86).

2. A multispecific ligand comprising an anti-SA single variable domain of claim 1 and
a binding moiety that specifically binds a target antigen other than SA.

15 3. An anti-SA single variable domain of claim 1, wherein the variable domain is
conjugated to a drug (optionally an NCE drug), optionally wherein the variable
domain or moiety is DOM7h-14-100 (SEQ ID NO: 77).

4. A fusion protein comprising a polypeptide or peptide drug fused to a single variable
20 domain according to claim 1, optionally wherein the variant or moiety is DOM7h-14-
100 (SEQ ID NO: 77).

5. A composition comprising a variable domain, fusion protein or ligand of any
preceding claim and a pharmaceutically acceptable diluent, carrier, excipient or
25 vehicle.

6. A nucleic acid comprising a nucleotide sequence encoding a single variable domain
according to claim 1 or a multispecific ligand of claim 2 or fusion protein of claim 4.

30 7. A nucleic acid comprising a nucleotide sequence selected from SEQ ID NO: 87 to
1010r a nucleotide sequence that is at least 80% identical to said selected

sequence.



DOVZh- 14-101 78 93 DOWrh-14-109 79 94 DOWh-14-115 80 95 DOMrh-14-116 81 96
DOMZh- 14-119 82 97 DOWrh-14-120 83 98 - 54 - DOWrh-14-121 84 99

DOVZh- 14-w0208#2108 DOWh- 14- 123 86 101 WO 2012/ 022703PCT/EERR00340064000 -
55 - CLAI ME: An anti-serum al bum n (SA) i munogl obulin single variable
domai n sel ected from DOWh-14-56 (SEQ IDf4O 72), DOWh-14-65 (SEQ I D NO
73), DOMrh-14-74 (SEQ ID NO 74), DOMrh-14-76 (SEQ ID NO 75), DOWh-14-82
(SEQ ID NO 76), DOWh-14-100 (SEQ ID NO 77), DOWh-14-101 (SEQ I D NO

78), DOWh14- 1G9 ASESb dandREing @) nudEdd d¢kiald s o BEQ | D NO. 80),
DOWh-14-116 (SEQ ID NO. 81), DOWh-14-119 (SEQ ID NO. 82), DOWrh-14-120
(SEQ ID NO 83), DOWh-14-121 (SEQ ID NO 84), DOWrh-14-122 (SEQ I D NO 85)
and DOWh14- 123. ( SE@oki{edXast c8bgamphisimy the wptecoffdaim Bi gand conpri si ng an
anti-SA single variable domain of claim1l and a binding noiety that
specifically binds a target antigen other than SA. An anti-SA single

vari abl e domai n'Oof Mathadaf treating af REYENting2 Jigpassisr diseraerdn A PAENE SARiifdYed to a
drug (optionally admiNerith at@ast sHetdoedal d variwbie Gernsin tigend/ alsiodlprdieifiormai n or

noi ety is DOMZh-14-100. (SEQ I D NO 71&. fusio rotein conprising a

pol ypeptide or pefiReat ﬁé%FMQéﬂa?%P cgéﬁﬁpét9§#$§ﬁ§8m58hain according to
claim1, optionally wherein the variant or noiety is DOM/h-14- 100 (SEQ I D
NO 77). A conposition conprising a variable domain, fusion protein or

| i gand of any preceding claimand a pharmaceutically acceptable dil uent,
carrier, 18xcipient or vehicle. A nucleic acid conprising a nucl eotide
sequence encodi ng a single variable domain according to claiml or a

mul ti specific ligand of claim2 or fusion protein of claim4. A nucleic
acid conprising a nucl eotide sequence selected fromSEQ ID NO 87 to 10lor
a nucl eotide sequence that is at |east 80%identical to said selected
sequence. - 56 - 8. A vector conprising the nucleic acid of claim®6 or 7.
9. An isolated host cell conprising the vector of claim8. 510. A nmethod of
treating or preventing a disease or disorder in a patient, conprising

adm nistering at | east one dose of a variable domain, |igand, fusion
protein or conposition according to any one of clains 1 to 5 to said
patient. 10



