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LI GAND Rel ated Applications This application is a
continuation in part of US application 11/023, 959,

wo pdosaoddecenber 28, 2004, which is a conti nuat PONIR2007/000950
I nternational Application PCT/G2003/002804, filed 30
June 2003, which clainms the priority of
PCT/ (B02/ 03014, filed 28 June 2002 and Great Britain
Application GB 0230202.4, filed 27 Decenber 2002, the
contents of which are incorporated herein b
[ of er B THAR OTaBPBRIGATHAN QF ANIGH oy HEAT PISSIRATIVE
part of WR005118642, &j Héw 1, 2005, which clains
the benefit of US 60/5 gb%g- |$§d June 1, 2004, and
US 60/ 632361 fil ed Decenber 2, 2004, the contents of

App & A0Y&HICR Ser 4ona TBPISK 1 PGRFERS ompgRitgssinuctures
ha\{"ngd) gﬂ%ﬁt lﬁ‘eé‘_te_afsﬁﬁ‘fait'logo&dggeﬁﬁ”s, PA&SiEAed! Y PR 50PstrRLEL RS the

specific ligan “particular, the invention
crypiebgrawt of reindgledrysial tayerpripadadoi mrebfe elemitrogpmedetices or

' o] Lsing. a first i.nmmunogl obulin single

C°”&‘/%‘r9’?%}%§éﬁu%%t%lt%ﬁgwg|”ﬁ’&“q 8“%!“ ?'inpg%g C'yﬁtqu éaeyr?r%r epi t ope,

andrireste apndtirgBuneg! ebpédiaiigi il @sefalr fabdssidtitigN the heat

bi nding to a second antigen or epitope. Mre
gensdptadchy the seid cRenonesats 8‘6&'\”9 eparadiont o dual - specific

li b afel t S t LIS

and 255 oha BRI UsBRy Gn8h SRR SoriBinctts dherbleh lot of
thetrabf eherfgy, als fohdidh gawdr ifirequievioy copgporemts (lypisatly more than

o0 fEr Efac e Tbderibets of hemimsierraianaNo s @gele” than a
thrdgetl RinBorEL, Hle AnaBhERAURPIBLISEDEL SRR Sgo

regions: a heavy chain variable domain
| i ghe oyREGOME #hip alshebdokethe gingle-crysial Eyecaareddymcallyemade

of Y iae" sbrypdBi R’ hESTAY ORPAE ol LGl Fofpres
(highdatdBaticmehté lof earfore e MigHiesrades( high bakBewholtades, etc.)

diverse primary repertoire of V genes that encode the
thagunatesials sueld aiARGa-sT s del pegirugryt ee donbiEME ¢High Electron
ments. The v H ene s produced
MOB@%E%@%@Q?@ F%ﬁBg?é{&%f ee gene segnents, g , D and
JH Ton fbomatiss typers aitrddemamoiconadietby 1&yersf ynowtrosabstrates

magy O SHGIC- IO BiiaPUb SELERNIEOT el AR (A0 are
usddgl997) J. Mdl. Biol, 268: 69) and 6 functional JH

segnents (Ravetch et al (1981) Cell, 27: 583),
depdewengr, dre thesmed inpeggecesTdlie< VH >s8hand sappliiselese tdmehigh

jon.of th I ide. [ ich f. he [fi .
for SR Bichh pbURe PEalBERL aPRUT Rt Feaur BRing oles{agtion of
rele@dHRdat. This e ¢difpanentd cattl diil 56 eBRITHS d &R Mzinfegddd
formthe third antigen bindi ns%yl oop of the VH donain

( HI)\Nd BHYlgergEd dUK Sil deaceP sy roaleriab @dihprahtt isra taference

: VL an d L- lhumans, there are
'“agg%¥Si%ﬁgggﬂﬁ“%ﬁggﬁﬁ%@PBha| V segnents (Schabl e and
Zachaus (19@3)s Bi mded @rebnsubbsirgie-\Beighedissipates stffigiently the
31 functi?nal VI segnents (WIllians et al. (1996) J.
theppl engrgy atign cosbo: ~Kawasaki et al. (1997) Genone

Re P ), feusred i79Balyndik g et el

(1gg®2) ?I?J'S élﬁ@’l .U%her’n , Zgg a?é‘lG §a230§me§EZ?lsor%ﬁ%%£ the
magputpetuning (ofasioowosiiad sirodisireg 19590y a wafep.bavisting tEZRnique

. i ng on the haplotype. The VL segnent

Co’ﬁaﬁ%%gﬁ?ﬁ@%.‘”é@? Sﬁpgf t he pol ypeptide chain which

t orprevidiey hisusbiratecarrbg WifeAiith mpkém@ermétaplayepﬂnereon,

the VL domain (LI and L2), whilst the VL d JL segnents

conbine to formthe third antigen binding | oop of the

VL domain (L3). Antibodies selected fromthis primary

repertoire are believed to be sufficiently diverse to

bind al nost all antigens with at | east noderate

affinity. Hgh affinity anti bodi es are produced by

T\ . " o o - o a1 o o
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doubt, an anti body single variable domain originating

froman antibody resulting frominmmunization of an
wa@niosmbe19s a natural |l y-occurring single vari abP@r/1B2007/000950

domai n. The vari abl e domai s advant ageousl y bi nd

superanti gens, such as protein A or protein L. Binding

to superantigens is a property of correctly fol ded

anti body vari abl e domai ns, andal |l ows such domains to

be ifeahiicesl bbhaimy dxide %\&éﬁ'@h@he lsUBét@éﬂeeéﬁo?(f)r on th Ia er;
reconbi nant or mutant domai ns. Epitope binding de g

acc o@QﬂCIﬁ@G ftiae twbsiiplesand theweafer swcbdhpt thee oaldpr Ieyew and the

scaf ites (which are

advag e‘g%@%@‘%gfﬁ‘e Su nﬁlﬁ&’tg&f %e protein

scafrbdhdhg tRpi wafpe fdri oy fepvilegreientopRyeRbsAddE td &% dubstrate
on pr%éhln scaffol ds or skel etons other than

i B dhe pidenayRintrRENg tits e8idshueturaat ur al bacteri al

rec K ffolds for
theergégft%aﬁlgghhé%tégﬁﬁ%g@#gﬁg& e@?geaﬁgs&mﬁl ch bind
spedPiffecent! echoiques baverdbesrepidveimsed Detaidaysofo trbdsce the

US 5
wilef P S S tRal™ Rifonstoened daauitn, St sxeined in the
pubtidati ISmm@N-oNeN\EULS/\v@RSqrEtﬁhh@L@@?EWt@ﬁaléfté VLSl 2
descri bed in WD 98/ 58965. Ot her suitable scaf
Edifien (dran-PstalOLiNGR ocRESO! RongbEtah Sl@doh @mla)aubaew)

Sﬁgk@%asﬁ%ﬁgge Qﬂé‘ é lé&J@@E'%%? 8%% 195()@ 9f887dx1de layer

odibtecb@tra&hsearch CounC| I) whi ch are based for
exa |l e on. the rln structurfesof bacteri al G oE

ot hefr %F%@y&ﬁé“%‘ Poepadgest seppiies.nSkeAl 1l §§ @éy’irb'eo’fhef
PRl f SreEst S of
> CTE%Z&&%% fnﬁtgﬁgﬁgﬁé'agg% togle’]tga(iuaﬁ t%ﬁaémuno P buf:’seful layer
thgreasy, e\g. radeichs matenakforrh@mmeqwemymumn)mrgmsulke GaN

Li k nect,| | 1. in_and ath caffo
e fonlvndf Slosfare 'S & Hashotdf ahatihg ighaeat pisipation
prbﬁeﬁf@e arite. tAhaigh fitereddl t PRIVRLAEL D9iHorRM® Qfss?bate the heat

cl osed confor rratl on nul tispecifi'c |igand produced

pragduerdibyine sompenagisShod of the present invention may

b I
e Mol K5 0 5010 1 clbE SR Wl B o
covrwaaﬂeLsierum lssnarrmgdgy thief ﬁo@rliemrk ﬁtdbyu@gpét:f@aw @I‘Cf\ﬁdlgg the
t e linked vja I nker, advant ageous
S'-‘%’rsg'niﬂeol"@ @?1 (D%Eﬁ ael ng pgl ot ?W@I@a%#% prgwdmg a
su%@ﬁﬁtéfﬁ'adb‘ df‘%i B&y&’ygfégme%a?éﬂél QH@? I?&&%Em@[ﬁm“b&y&c’)

he art. The fi1rst "and the second
domir hesenkipdd of aesosite strusiureeare dimbﬁmallgssocostly than those

of cSHABEATIET oulecalft BRI Pnfoad Sttt tordye wowth of o
suisedijaeecdeinl iayamatestvhalisg bBbi %ab@rs‘éﬁ)anbﬂ prSerties.

secand configuration of the invention, first and

t he BB Some dpsionpe sompengnis dilasiayiraicf b@tteémeat Tissipation.

be, r t t e

ach e U R ol Ao LRAERCR] b FioreBb: i3 ey yEsipation
whlie $trhllfabr|esuu&g:a ,strub’mrda aylowicodt. t he inventionmay bi nd

8 e, or %Eﬁb%?n and act as an ant agonl st or

g0l SrOpteyreachHAY BUERSE e BHeEPMe thesdi@hashs of the prior
arb'tﬁ@'nﬁ\gslﬂi%ﬁ%nﬁ o8ds, td&% !’dl Wa‘ﬁ} P38 &F[JDQ%%BH B bricating

the same epitope speC| @/
a §pmnq3§ﬁe©ﬁnt$¢tyr€b|hadmghb|gh épat m#mmmftmm putpterpdass ’dmplstmoture

of the epitope are present on the sane antigen. In

anot her enbodi nent, these epitopes are provided on

different antigens such that the ligand can bind the

epi topes and bridge the antigens. One skilled in the

art will appreciate that the choice of epitopes and

antigens is large and varied. They may be for instance

human or ani mal proteins, cytokines, cytokine

receptors enzymes co- factors for ~enzymes or DNA

o, o o o -
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an ani mal species including, but preferably not

limted to, human, nouse, rat, porcine, cynonol gus,
whaoesnei94 hor se, cow, goat, dog, cat, and avi aPCT/IB2007/000950

species, e.g. human VKappa and human VH3,

respectively. Antibody |ight chain variable regions

and anti body heavy chain variable regions, also

i ncl udes consensus anti body franeworks, as descri bed

infra, including those of V region fanllles such as
Commlsmgsafempqrt spbgtratel la ttentéplteorartd L] @(ldarlaw between the

N e

chaajs, pravidihgehtobilags rﬁéd@bthﬁ?st@ﬂméﬁné’t@hbgen or a
l'i gand i ndependent of anot her bi nding domain for

t haP) epi P@ﬁ@'ngaﬁlﬁ oeR dryari ydihd a Evepefossbgtrale made of a
I
po@tg}l s?%ﬁlﬁ( m%% I%l P{:{l g%@%ﬂ@%ﬁ% gtloda‘g (%{Erhgs?g}éena;%arnm% a bulk
singte crrystajlqdraoslemtfstmwﬁémhg thbisaime dimersides,i suetl theban oxide
an.anti b cel eceptor, and mhlch has been
laygE fotor % %tﬁﬂé’f?ﬁg@ﬂéa C8i E\o‘?rgﬁréﬁ’ QBiadn £9idiSUSYgI ng
speghargetdrizedahah éM?erEhértc%rrgfr%%@% RESH B&hticit ?f tHY structure
i ncorporating into the scaf one or nore o
in @pRinerk OCDRZEIG G atraoEIIRSe e i pmdaterrmneﬂr@gmmature and a

N N I T

at least & pawnsiaheluxidelagenf f ol d and i nmunogl obul i n
scaffolds as illustrated b¥tthe G oEL single variable

donBtherentiana chagstaristiseal ther said metepdraigl y t he

CDR(S) i stfr '
chai n, e.§t§ .p, W@ﬁgééa%%}-% %T(E%agr%%%%m%gpﬁ&g%ﬁ andfor
onlibedop Iayen; harmipenmtéctmy the wmyeanvitnthegsubsirate uththat the
i.n con econd anti body chain, or the
oXid IR Y, ﬁgﬁ E@ﬁ%ﬁeaone whi ch specifically binds an
antigen gfepeB) @R eRRNAERG | 0
chai n, such g% VHH r!:sﬁ)gl 'ﬁ Thlgg %tﬁ?&%@%gg ?%Kel’ Sdid top
laygp thereilRanchthe metho fustey Cth:ng@Svhetvmﬂres’twnlm) and the heat

vedhe, SORGEGH o 2 TohAACS PR G RSy epin

theviaipi lapérebsiaral 1o theahipbbttsubetrageci fical Iy bind an
epitope or_an antigen or a |igand independently of

anot her BPiode rier) arsteerofﬂmargmgt aisenic smeCifsninothe donor
d e,d n d t I
subSERBC for Il °a "RERI s Aoh8"BEABHR( the' Bof ePIefia said
rectucltle(wsc)f tUesicg‘;wdsubetrbtecgmbapnges bupﬁllym@ snérgy foodetasbihg the
selection for red. bin characteristics
to%%yﬁb ro %ﬁheeqpo{}%@g%’edwgam?ﬁ% 10l ogi es. Diversity
can- be i{Hd fidksREs idh tﬁé’?,@{)ﬁbﬁ stibb®atelk réguceda%(?&phcatlon of

non- i mmunogl obulin scaffo I nt er est zl ng
heghtregiment aodor ahgirinaletreatnagrdcarnd dot eppkbcadilbnt dfemechanicals

forégée\il I9I|F‘jn% @?f%&%ﬁé?%%r oduci ng NNK codons. This

ani s hg diversity followed by

sel ect i otheopratisemsifediteripegatfaig Geblesh 11GH0PS and 1300°C,
simlar to the natural selection of high affinity,

prefafabhehetyynan 1200°4nanthdaP@Ciresul ting from diversity
generate nti body
bi ndi ng gv%éeﬁﬁﬁﬁar%ﬁfd%ﬂ%@ﬁﬂ?%ngyﬁv ?égdonaln whi ch
is small trmdeIderida)aerrm‘taI Hawldihe has Iaamldkmetshwetwéemﬂo nm and

tlbod ormed into a sjingle variable
10@@9\5{"@ %h@g'q‘i]{ar@’ J%'PFIB%@ Wrﬁ%&g” mai N ar e
expressed, fron1mh|ch singl e vari abl e domai ns
cont ai ni ng desired binding specificities and
characteristics can be selected fromlibraries
containing a | arge nunber of variants of the single
vari abl e domai n. Nonencl ature of single variable
domai ns: soneti mes the nonenclature of an anti body
S|ngle varlable donaln 'S abbreV|ated by IeaV|ng of f

LLLLLL - . s o o
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.sequence, Iength a

superfamly all share a simlar fold for their

pol ypepti de chain. For exanple, although antibodies

are highly diverse in terns of their primary sequence,
conpari son of sequences and crystall ographic

structures has reveal ed that, contrary to expectation,

five of thehsitepdayegeftebiradsiey Hasopsthirkness idetweers 25 nm and

H2, LI , L3 t I t ed mb f
&E}Gﬁ) fHHaPt?f%@kﬁb?%zf\dg '6‘? clanmonlecalnust ch?ur es
(Chot hi a anfe lsﬁ%tréﬂe%gagé Mstﬁhﬁ’e smé@@caﬂﬂéle Chot hi a

et al. (1989) Nature sis of
| engt hs andhaéteatéseatnme@t mgndq%ren@m mmaéﬁmin@@phere for example

ain conformations of H, H2,

q{y%%ﬂé;ertaﬁpa@?r}%@?}%?ptﬁwhe maj ority of human
ant i boxioesdinghotdsaceid abpedi1®@2hvdntidvoprdpioses 228ffucture having
799; Tom jnson et al. (1995 EMBO J , 14: 4628;
Wigh Pﬁﬁ%d@ﬁ'p@rtloom%wssmnseﬂmg ofp64: 220). Al though
the H3 region i r

o BB e 87 s RReRY. o
segnents), .« t alasocsUpponts sabbiratiet mladmrm‘ela (p)‘olycrystallme material

mai n-chai.n cqopf ornmati ons,.f.or sh | engt

depend' i AARPEREkSoriatyiReoBRldned tares Akt Figld pistal sifcon
resi dugmstidlte hW@% théE shAfd giHfonsiingkey positions in the

| oop and the anti framework (Martin et al (1996)

J. MIOplmngl chawteett@s i sirusturalare @§9°QHI)W$:EBS

Letters, 3 f

oreset i nodastpRok Biodate SREAI top 1ay SRR ifenl Mptactea:

|'i brar-i es dhedoppbrisubstrate i8oflsilieoardaesidef VH domal ns

and/or i br aries of VLdfomal ns. Moreogver, the d

speci fi ¢ | itharieRr lerihel singlerirveial siligon ﬁé%%l%@écbe
provi h 0 0 r
Phe. pr acdrdingfh BOffdCagpect fd Trontign HHBpBSACE LSt of the said
| stgerhgie and/ substaateifos ther eryded iggaeth oh aiveatt arer legen made of a
loofﬁf ?Fcﬂt hs ﬁnd keﬁ resi.dl{es have been chosen to
@l fH A9 HEAeNHY @RRIGFUOBAT or mati on of the menbers
i s known. Advant ageously, these are real conformations
of i mmunogl obul i n suEerfam&l%Bm)l ecul es found in

nat ur e, to mi ni mi SRIERDER gl@Né@FtTrh't@Fé@blRES
CeomonteopguresistleS ity o 3RS e kbl of, therMiention wi

cwrﬁarrucltaam iantridbadycription- belol, neliehtisr illlstpatadi leg the following
ot her sequences are also of use. Variations may occur
digwesow frequency, such that a small nunber of

functi ;18 " Q) ding t
cont or' gt o TSR oA IR eRE o seplE UEH SEHURUR Hecording to
Gheqniomaﬂrt structure theory is also of use to assess

éﬂiogﬁfm d9H(es %@332@6 rsﬁ ptggw@%rle?\hgt cont %Eg(%qe%gsof manufacturing

cpef@faidkon based onli gand sequences and to chose
residues for diversification which do not affect the
canoni fdgurestd gbowisesteps ok ak pEOeSs halt manufacidringngm exemple of
d?‘ﬂgé ’ the LI | oop can adopt one of four canoni cal

&?S’r the L2 | oop has a single canoni cal
structure and that 90% of human VK domai ns adopt one
of four or five_canonical str ures for th o0p
(Tom i nson et aPET ﬂb@@)D%ﬁﬁﬁi')g’lf'QN@F THE {hi\éENR_ION
domai n al one, different canonical structures can
conbine to create a range of different main-chain
conformations. G ven that the Y cdomai n encodes a
different range of canonical structures for the LI, L2
and L3 | oops and that Vk and V domains can pair with
any VH domai n whi ch can encode several canoni cal
structures for the H and H2 Ioops the nunber of

.. Y o o o
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structure conprising an 1gG structure having any
conbi nation of one, or two of the above dual specific

wo p@aneig94 and/ or singl e variabl e domai ns conprPGI/IBR007/000950
non-i nmunogl obul i n scaffol ds. Such an i munogl obul i n
structure can have various conbi nati ons of anti body
single variable domains, including an I gG structure
that contains four antibody heavy chain single
vari abl e domains, or an 1gG structure that contalns
four antibody Ilght chai n single variabl e domains,
vel Redérring todfiesrer 1164 %f@cﬁ;@%OW&%%E&Qtfﬁ% tP@étFrﬁarq]‘P accordmg
chai ns, each air contalnlng an anti y heav

fo m%@l\/@nv@lﬁ deB@ pierassedaiséhawnant i body |i ght chal n

St LB AL £ Y Eine oy oGl TR tdlfo gy et

dlssrpatwe rr@r dt nenabteri® dissipatd ngbre vabi abhe & Qs rsamgle crystal

i ncl u but preferably not limted to the single
strygivire, F‘¥ dhgiSTNe Fjgﬁ@bﬁ'%ve where if the |igand

Contl'ﬁw%tr Fe .td?JaFor‘hBﬁng P ls0856at agb th oxide layer 30

domai ns, e sing var i abl e 'domai ns can hG e ?

ant@ mh:oodbe’tqrt@p layer 10denti cal to each other.

var 198 RRraFHe R Dy ST, T dnalEcsyctifes SRoro dhis aim, it
hab la"@dfﬁdeh@thuél@%s@%ﬁuﬁﬂ?%f hbggreds St infcrdtHélerspeci fi c

mononers conprising at 1east one single variable
dondA, sdpRert spikstfate 2Qds nordeubt s dnateallahlmagllng good heat

BRI LR ABBYEES Rl ok A 686, A 95, g

cryd;e&l eubbtrdtdravng thd base dimeadionenTRis rﬁafErfalIJ f¢t fu@ther made of a
rls a binding site for a generic |igand.

Hhe

'O‘fbéﬂ riada%e adnatedal Wil low eiysialiine caseity- .Itscafbbe formed of
!

o WS, SRR ol SR S0 oo B v o

thefsermaterialh etacked enesinté the etheh. second anti gen or

o 1B %oB e BT okl cEsuelifs atgialy an

ant TeeRophFdt ﬂﬁﬁwa@ﬁoébﬁ&?@tﬁkﬂ 1¢8 bhaRotePBR/sERIiRE hferial.
from cytokines, cyfokine receptors, enzymes, enzyme

Ancaflviagiage of Hel SIDNM by maategapiscthet matchmdthc@ablattice and then
I ably is not limted to, EPO
co?lgctgec §éjd ¥(kg%rg%angﬁthF Car di ot rophi n-1, EGF,
EGFThedepﬂawer TENAay &itebmdtaxiynbe Bbbaonibidatidx o H%u%erposntlon
Eg 1@ idic, FG--basjc, fibroblast growth
of @ ‘éﬁaﬁ%bo £$8§ MalgHAls anc/alcs sHPamestt sevgmfsub layers.
G CSF, GwWCSF, GF-bl , insulin, TFN-g IL-1 b, IL-2,
IL-3, IL-4, IL-5, IL-6, IL-7, 1L-8 (72 a.a.), 1L-8 (77
a. ay hel [tep, laysrl A0 | nayl ,bd LadépteuL-fdzB rddeivibg lklectonic or

onlbidran huthebb bt RS rabE Rebe hEitedent arowt
of &luBeful YaRdrofiash wefuwwee ForaRIGRMRIUEALY abBRSItRIMGE:

rmnocyte col on?(l i nhi bitory factor, nohocyte attractant
pr ofeERrdingcr thariayerdipna the Yop layer( B9 is advantagepusly thin. Its

thiélm%@ S %ﬁ?ﬁgg%&%lf I\ﬁ%a‘h ﬁﬁ@% @50 ﬁﬁrﬁ }fbr %Dgpiﬁ%a the top

layer dgemay travershtickness foatwesn arduvid £5 In aN&HOZ)O nm, preferably
Neu ‘L(#J in, Nerve growh factor, b-NG-, NT-3,
afo(%@g Mn M PDGF-AA, PDGF-AB, PDGF-BB, PF-4, RAI\ITES

SDF b F

S8, nSifigh 5% 50, KOB MBad Fer sl fy Fgure 50,
locatesbbetwreeh theEEppoetciistate220 YEGFhe ¢oe fdyer 18, GCP- 2,

GRO MSSA, GRO- b, GROg, HCA, 1-309, HER 1, HER 2,

HER3, HER4, CD4, human chenoki ne receptors CXCR4 or

CCR5, non-structural protein type 3 (NS3) fromthe

hepatitis C virus, , TNral pha, IgE |FN ganma, MWP-12,

CEA, H pylori, TB, influenza, Hepatitis E MW-12,

i nter naI i Si ng receptors such as the ep| der rral grovvth

. e P r—\ — o~ o~ .
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days, 4 days, 6 days, 8 days, 10 days, 12 days, 14

days, 16 days, 18 days, up to as high as 2 1 days. The
wa@revghssivar i abl e domai n whi ch specifically bi nRGI/IB2007/000950

serum al bum n includes Vkappa single variabl e domai ns,

selected from but preferably not limted to DOWh-9

DOWh- 1, DOWh-8, DOWh-9, DOWh-1 | , DOWh-12,

DGWhhé?omwl |&¥AVI30 It of BAMEXIdS cﬁnt%e%ﬂy@fallﬂrﬁa rr?efﬁé’rfélrof the top

e domai ns whi ch conpete for binding serum al bum n,

'%?é?@@é‘ﬁ'@f 9fdhator @?‘Gl‘ﬁfﬂ'ﬂ%ﬁﬂﬁ’@ﬂﬂ gipsirateeGsi ngl e

T E e PR\ I3 DO ENED 10181 st JhEHBMNeF S0 is of siO

dAb?lrththlckasifs Mgy debetd@endlag rindn SAmM 28nd dAbré Barticularly
7r 30, dAb7Zr31, d 32, dAb7r33, dAb7h21, dAb7h22,

b )&f?ﬂ‘i‘z@’ URE 740 %@? NMMah7h26, dAb7h27, dAb7h30

dAb7Rafrrifd dm@f b0

dAb7r 4 QABTI S, dAb%P% dAbgrAg?ér%Aiab”%%%hb%bgA'{% Structure 50

C@Aberdwew@mferbmrmtechmmmrls dAb7r1 9, dAb7hl,

ano 7 N7 sl e By B Hipyfetigg can be sty

intAbfedtedTbe Boviging & aafe? @ vwiigmiiensaibitep lmwo‘nh@aélhythe top
to sehghm al bum n _can be an antibody heavy chain

'%?hgﬁely{ﬂﬂ phie sHeRes of the waleri L PgfninguadrPniHeyeropn a rear
I i oned single variable domai n nay
p(?ﬁd?g %l ??o\ﬁ%@ﬁ?gpem fically bind human serum al bum n
wi t hPAaiécbhdafteptcohsiatst ofSbondifg the Fafer B0 to e BuSpdrt sbbstrate

10 5 10,4 .S 5 1 S1 b5 10 6 S 1,
2§ SRCH%‘;"%‘* fop anf?rié '%a%afe”{%"% 51?9@1 ihg Ptedace. 10 10 s
1, OAdW@fﬁége@uﬁflertﬁ@' M@h&hga id<ofist1y aﬁﬁbl@ﬁwérﬁéﬁn B}(waéﬁ) known

6 S1tolx . Single variable domains t
b@p@agfte@mlwe%(m ﬁwn@fam@leu@ammmdwcmfwaf@eammg Science

L {RoIPRY B RaTP IR hE RuShedtnao Engles in§Rbience

pll‘lttllcedonf Sotiidbin eréyf& Sehi! hc s &yemble detdisl.h;Thas Mol example,
tenth non human species I'n one nonlimtin

melassiaRanding Ré hgqﬂr@@h@c\ﬁwﬁa&@ﬁ@r&@ﬁ@pﬁs\mn&red hydrophilic may
bSBERLF I cal ly binds to human serum al bunmin and rat
serum al bum n, further specifically binds to
cynoVﬁHIIg(mvgecleanmlgmjepmmayrb@mnplbmen’u@muslrbefdng bonding.

the sin domai n, whi ch
spec@PFE%?'lyy Bi Wa§ o?rﬁaﬁﬁﬁr?%é)? UG FHPh R OReL<Y the two
SERICED §) Bé%dhdé‘durfélhﬂﬁecﬁ B?%dd\/éﬁ'tlbbﬂalbéﬁ‘ﬁéalﬁw@ or RTA treatment
cynonol gus serum al bum n. descri bed herern,
rﬁplgéh@l’mh Waﬁbﬁghllﬁm@ﬁm@nﬂﬁ@l e vari abl e donai n

n[?, oL bgbggﬁoﬁﬁepggag?%%r%yﬁag g\?/rgﬁétg ?la%dgqnp?fa%r 10 and/or

or$ pree slibstrate AN foraseinig buned ab geebonding vt rfaee eftbt ﬁéhdjlﬁg
bi nd_ls_ to serum albumn, can further conprise one
nor e

pOxdelayse P dran befarmes by pridatiamet theriop jayer 10 and /
i bel, a tag , an additional single
o%%wgﬁaggggﬁembﬁ a dAb, an anti body, and anti body
fr aglﬁcemxaraplearfklee t@mldiyar 410 iy of Shel 1dr) omBiGedfl 11 &8O, layer 30

it ted at eith t
mEY B o ReE At a5 BY SBBPRIPHGT (IeBRAMESERG he

COOHh kérnBtipe§, Qhet B?ldle' GARA anﬁﬁéf t{lﬂ fbﬁﬁeé' B9l §eposition of
vari abl e domai n, (either "I munogl dbu
ag@rﬁgms@wedm Hiengride vaatedbl. e domai n) One or nore

Cer i Ruoiple fOF PRI BK B RnoYRAN ¢ ot mi nue

and the COOH term nus of the singl e variabl e domain
whi ch specifically binds serumal bum n of the |igand
whi ch contains one single variable domain (nonomer) or
nore than one single variable domains (nultiner,
fusion protein, conjugate, and dual specific |igand as
defined herein). Non-limting exanples of tags which
can be p03|t|oned at one or bot h of t hese ternlm

- . — e .



protein. Such linkers usually adopt a helical
structure spanni ng several turns. Again the | ength of

wao baswoodipnkers i s vari abl e and best det er m nedP€T/1B2067/000950
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enpirically or with the ai & of conmputing approaches.
The main reason for choosing constrained linkers is to
mai ntai n the | ongest di stance between each pol ypeptide
of the fusion. This is particularly rel evant when both
pol ypepti des have a tendency to form

het er oAhg@faelgalyebotrByurVade‘sU@f tﬁfe tbpaayerst vat Uhe substrate 20 may
constralned | i nkers can al s nmore resistant

pRISP BVt Gxd %&y@a&%rm%’fhe(%} @Elgyerow @@ﬁ)@fgtl%oaaw deag@n
when i [ %%qsé

are m?ggﬁaﬁg’s rIgr?:f g?%gatyﬁ{oag.gﬁ%gq@ﬁ cations rdll\%%ks‘?fcﬁ that the
Ooxride swel e3@).hasSESABARSAMIGSRCABREBNess AT THGBGPERermal barrier

132,992 . hel cal linkers). L
U%Mﬁgé‘l they R&%Y%ml\%'?cb %%‘%é‘?ggare pol ypept i de
sequenRéﬁerhﬁ% thsafrglﬁrel 2B mhbﬁétréteaio arHYtr%O%ﬁért 7®re bonded
are not synthetic, i.e 6‘5#@11 pepti de sequences
a

c@@ﬁ@@fr@%@aﬁ ﬂﬂﬂ(@K@GHﬂﬁeff ora’twhtaut@lr Kierface, as previously
Ié% gean be either flexible or constrained and can
ery d| verse in am no acid sequence and

con”posttlonallyTMI IeaéEgneesterﬁ dfesaatingniseadditipngilyehpehtented for
]p telnsthey originate from and
Hr%?%ﬂ?fag es Séh & IBIRTASE- t hese proteins are facing

| n At REfurfifgh ;ﬂ@ﬁké 9C2ihe WAkEAPE s red&rc%%ru%ﬂtth% the whole

eukaryotlc One ¢lass o ers 1s partlcula

r klag\pantiorf GO l$ rmndmcbl@pimm tay Ia&yeonags kabt.
t herapeut i c te rs,. based &Ll des foynd |
huraa” B tEehitd R ialer e CiaT ey De PRt Uk s eratpieal etching

- te@hniRiey IWK?Mhen IpBNBIRAE S Bneard TONRCRAGIOEY which is known per
pot ent | al | er for human ther apy. Exanpl es of

nee 4o athemhﬂl@& BeEseR: (ser) fokEses S RQEHICPRIDD istdatopi Treghnology :
g@ra?ée%adé ﬁ %/?SI Sfﬁcf Eﬁﬁlﬁn%d'ﬁ'o g’%%anﬁ Oe%rre E)' %1%5' ang‘?ﬁ?\&ér Academic

deubiisher§ »l, lpgm et:5ra)|, flﬂ(ehsai@né'laﬁﬁfmrﬁbma@bﬁﬂn et al.
(1993) Nat ure, \6/% 446- 448 and PCT | nternational

Publ | c'é‘t iRgRtiggar, wh e¥Rg sheo HMaltx GHEP elechnologix dhe wafer 70 s

n
UPoihidd A ARG TRl RUIRRM Rch ity BYER Melium or a
ammbmtnes) ohirtke BRKI, RIRIPKRUFRSPQRPKPOPEEIEPEGTCGBIEPY and dose

e TR G o e s Mo 58t B B8R iicness of
| heOtaporagbed OheTRE implantaic Aiehe Heridd BUe befIre \kﬁ‘dafter forming
linkers can have variable I engths, for exanple fromO

t heathbuoxsie laypnhdOadiiaaly, ianeeuberpnding hag begn @rrigd out, Smart

2?“@ Cgé&o%& é@‘p”%%s %pléég %tab%% r%%gy keé@wyermal and/or

341ecﬂ§mc§6en8r'x’;y 36, rub%rn@the%onds?at b zdde of weakfess, and thus
or,. 49 am no, acj used herein, "drug"

47,
r%?f@Pg'rlgothﬁrfﬁaEB%'QGrﬁp t?rgmgthe t@Pﬂﬁ'ﬁI‘Mer&roganl c nol ecul e,
| tei
o 1 ndiT SRipnfCp S ihing 8} pERING. CMP, LSRG RIA...) may
dbagmmjemnwd aftertmeon@rtucmondisteg) tio anmtbroto ddaver angmooth and

e function of bi o et nol ecul.e i n

 RropRier® o Pubheld Mhficeisee E oo shtsrctue to the
tﬁﬁ@gﬁmﬁghgﬁébe encoded by the individual's genone

.g. an enz receptor, growth factor, cytokine
encode@tw S‘l)é@sl mayvala@ahe sreddete\vitbrnatinitatigenagesrding to the
@Qgﬁﬁognlecule encoded by the genome of a pat hogen

n enzynme encoded by the genonme of a virus,

bacterium fungus, nematode or other pathogen). The
drug conposition can be a conjugate wherein the drug
is coval ently or noncoval ently bonded to the
pol ypepti de binding noiety. The drug can be;
covalently or noncovalently bonded to the polypeptlde

e o, o,
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exchanged into 50 nM sodi um acetate buffer pH 4.0
using a PD-10 col um (Amersham Pharnmacia), follow ng

wao besoeqiod act urer' s gui del i nes. The sanpl e wasPCTIEB2007/000950

applied to a I nL Resource $ cation exchange col um

(Amer sham Phar maci a), whi ch had been preequili brated

with 50 nM sodi um acetate pH 4.0. The nononer and

di mer were separated using the follow ng salt gradient

in 50 MM sodi um acetate pH 4.0:. 150 to 200 nM sodi um

chl orjde er 15 colum. vol unmes 200 to 450 nM sodi u

chl or R 0@@%96(1@”@8%%‘5%6@%@@@6%@!%’5%&% e Ak 10, the

O1d e 30V, ﬁ)gm oFractions containing
I mer )%ﬁ %edrg%l%gtlf L}{%Jtusn%g SDS- PAGE and t hen
pool el h&adtrela’emem is theremsgdnmentdd byan rerboidiediucimgoditmosphere,

/5 vqu In, vitr.g functional
ierarbRh tylodddhaErS o aanRo e et “asony The
af fi niiey heht irBatndémtas prededyedrsuchNhat W?e%ﬁl@b%?@ﬁ"'@@ reduces in
usi ng the TNF rec tor and cell assay. 1C50_in th
thiskepser by exugenifugion dxonahehg topslamermaMThmtbemnemature and

e
E8%ASEHEn SR 85 AR Lt ot i g ap gmount o
aygeonnisihet titie dayarl 30 v diffubientbirciik tid tdSheser at either than in
Epfer awﬁ\a%n% f bi-raaleimde PEG [nPE&X2-(MAL)2 or

'K BWREY P 4khi ch woul d al | ow t he monomer to be

for h ' r

| e gfonR Horlcobof A7h, IAKCT0 SRR W beer
csh%enf mdrarcfaroniag itkter. incifing abebesdeh diffusion. tlhdeedhthest{nlmer the

nPEG- ) [ ..e. Rl.-5-19] - Cys- nal ei m de- PEG x 2,
WE?%‘% Wﬁﬁ &r%sftg\'me[o% USPR: 1'i nked together in the

di fTEfThlB@ﬁff@é‘io@frﬁ Jnalbw Uenaédwer'ét% b ¢IeP FAt tRGISAY Rmosphere is
1-3 nM Also the diner can al so be produced using TMEA

ghpses|inertnas digandred ey geshirera)the tiosndarysraidiéansel ogy)
or otjhe c s si 0
or odue RGO e RloWreETE B, ddufanit BRECsfiebgor the
emmn:edduetoumyeg 1D, iﬂthedhehiabmpphem cunidifs gngol ahd the) top layer
’ﬁ?d e reduced nmononer. Addition of a polypeptide

"hinge to the C-terminus of the dAb. A small
Iinker either (Ay SCr)n wherg 1 10, e.g., 1, 2,
3, 4, 5 6 or 7, an |mmno\g’rob6ljl | Eél(de/pg I gG hi nge
regi ﬁnmmcrmﬂmntmmfﬁmi@r\qeqﬁﬂnsejlﬁtﬁlm,, a spbdotus ddaxaation of

library random t de ence can be
Brubletiar the s AR e T TR Hataman: cyst ei ne
resi dugt tﬂ—é"rﬁalﬁaﬂaﬁaﬂ?&el@eaﬁéﬁ%g} hdBlFEe ‘Bf"@ﬁﬁs@ﬁ is the anneal

outlined above. anpl e dAb tTinerisation Sunmary
teorpatapre ranﬁietheéhtpkmss <af thedep sgatieenthicier layefil ¢.ed at

t he £r e ne.re

once Feasaltl e, BTRLM ralhedl ESROR 40 Fetile 2 nm of
ineerfduigll $i0salvithl 100UITh&f tde SPKOY e Mayie® 18, §rf aMRTdrdH, atmosphere,
mal ei m de nol ecul e, for exanple T (Tr| s[ 2-

Phel ei m doet hyl] anmine) . PCR construction of

TAR1- 5- 19CYS The fol | jlgonucl eot i des were used

to specifically PCR #X%)*{?gﬂ_ﬁl%ﬂv\ﬁ?h a Sail and BanHi

sites for cl oni—ng and2ed3®fdérol0 pifi,astuce a C-term nal
cysteine residue: Sail Trp Ser Ala Ser Thr Asp* lie

GI n Met Thr G m Ser ‘P250§gif0r§emlm_eu Ser Ala Ser Val

1S i A 1 AU A T e crove

oA ATty BAGMEINIETOXAGEN G@EThAGKdRGAYEABD AGHIIfIUSE hEdugh the top
CATAy Asp Arg Val Thr lie Thr Cys Arg Ala Ser @ n Ser

leyer Adp Ser Tyr Leu His Trp 61 GGA GAC CGT GTC ACC ATC
ACT TGC CGG GCA AGT CAG AGC ATT GAT AGI TAT TTA CAT
TGG CCT CTG GCA CAG TGG TAG TGA ACG GCC CGTI TCA GIC
TCG TAA CTA TCA ATA AAT GTA ACC Tyr A n G n Lys Pro
Gy Lys Ala Pro Lys Leu Leu lie Tyr Ser Ala Ser du
Leu G n 121 TAC CAG CAG AAA CCA GGG AAA GCC CCT AAG
CTC CTG ATC TAT AGI GCA TCC GAG TTG CAA ATG GIC GIC

—————— g g g g g, s g g NP N @ @ e N A PN AN "= AN AT A =~ N P —
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in the nMrange or better. Follow ng identification of
CTLA- 4-deri ved pol ypeptides that bind human serum
W@bkmanva194 such pol ypepti des are then used to gRCETERDE/000950
dual -specific |igand conpositions by any of the
met hods described infra. Exanple 18: Ceneration of
Dual - Speci fic Ligand Conprising a Serum
Al bum n- Bi ndi ng CTLA-4 Non- I nmrunogl obulin Scaffold via
Se e, e mlc@ﬁars%rﬁf%@ﬂﬁléb %\Xé?'?@gd@@bﬁﬁ g% @l‘é‘d@é@nined
truncat ed nutant of rising t
ValL@TLA 4 V-1ike donmain (as descrl bed in WD 99/451 10;

ARl B SHREERE 5, b8 ety i Bonive been

chob@ﬁrwnegrfmﬂngﬁ P ISR HE §&i6li dimgdign. of variability,
are displayed in a |ibrary and subjected to sel ection

anc?arbwlaéy}athp;;hwbn@wpf ywermmked@r 6ﬁ anstthel igirperpiure of the
neaf 4R SR BATHRGACTATALR AL of PR . wor

the thiglamets Iebs theerateidote the teﬁmmratme onorefthe hais.

CL derived p tide in a ased,

7 %ef&tme'@oﬁwﬁ éﬁ'cgﬁﬁ%@domggme. @aaegfsopff%@@termmed
such ®e@idi. Iégétuﬁbbutt ¥ Dfan g@’c@ngkéf %lﬁ id Y)?gy tB@'%ean

I's exam ned mut agenesi's I's per ornmed to e ance
redgetiarbidte tg/re@nhemﬁo this gerpess] fpod yerapeialiees)f ateluatl20e°C, a

: h £ ' | -
tickfognBle SMal e H 0% oholEn 5 toka pone ansstmers
purdly ede rourQlERT of tli@'h)éﬁﬁlﬂ*ebdﬁeﬁﬂotsl PRl hocespan) fd @@hﬂrdl for
bi nds human serum al bum n _conpared to non-specif

accgra#@lyer%&cmgome durkness ebibei it layarTR -y aemaﬁ@eﬂermmed
%aff‘)' d, and conpared to extracel |l ul ar CTLA-4-
erived poI ypeptides grafted with non-specific

polAiteepativids the. thickr€BsAeft thel tppelatyedel Ovhale been chosen for
thin the

t at bsti t ut ed
red a0 Paie Talel 30 bind Brenlpisrn AR gL e by mBe Rt e heat
treawemw*tﬁcé brRdB&FRHSe\BEF RN éHﬁTﬁ%ré@étHFﬂnﬁ% rg@@ rature.

specifically binds to 1 nmobilized CILA-4

pol Ysepedgtermiped tenapénaiurexpay dei dhoseh abiowt CPOAC 4 1300°C,
anti-h 8 um ptide is enhanced via
and %%&%&?ﬂ%@& LfEQ&L(g Hgor@(?\épﬁce usi ng splice overlap

PCR Heothidkpie P of eHeetopad9as 10 meh e be Mehdberh afoulndc2b | land around
expression. Follow ng detection of no or |ow binding

1008f happmpters, ¢he n@d@tgrme@d femperatwer isngbout 1RDQF{éra)nd the
pre éte?m?ﬁ@d’*du ROk vsolggtwe%% ér%pnlﬂ%ﬁhuﬁ& URY 3 ll?é{EPs”
east one a nunber of Ires 1S enpl oy
i mpidret héatﬂmatmnﬂmea{l tmipracelssad rfasrgemmmeg theewhbl@ cb>h@e layer
CTLA- éﬁcﬁm ypepti de, including one or nore of the
30 9157 P At et hods that contribute to binding affinity.
HUM@BS A4 WihRRes® aBbF‘%Q%é&f‘t tfeBfefit 8688 ek Gomprise some
ol ypeptide(s) is achieved and optim zed via mnutagenic
oxmﬁﬂayedao asytloagen ercampiisstha tainhenoxide haysir2d between the top

aydhn 80 Gind 7% S P BE 2L B R ThRIER, PoahRRIIER O af"oxice

matesia), RReHede ditsIpation dfithe SUiYI6Gedture S0ABAMPrasH aReY Baving
NNK' rmut agene3| S, erfor rred as descrl bed infra. Such

remayed i heasta payt Efe Ot he ent | rety of the
I n [ e it hy
A A ?Ee“*"%ptd?f@ﬁs?ﬁ b LSRR qnde! Mhjbirogen
atmOBphem isdhp aiftlisian aﬁcomtaaund@d(margclesaiué bavod/ atomSDRApped

qgu S ar.e ndom zed, a esul t epti des

at 3 BoBbor daterB%6el ErHn e giedtadreraBit bBRGsH Mydrogen
Exanpl e 6 of WD 99/451 10). Cptlonally speci fic am no
acid residues determ ned or predicted to be
structurally inportant to CDR-1i ke | oop presentation
are targeted for nutagenesis. Mitagenesis, especially
random zed nut agenesis, is perfornmed in order to
evolve new or I mpr oved hunan serun1a|bun1n blndlng

[ . o Y
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1997 Nat. Biotechnol. 15: 772-777, that preferentially
am no residues |located on the surface of the Z-donmain

w@a0shoss1subst it uted, while the core of the bunet®BIB2007/000950

shoul d be kept constant toi1eonserve the structural
properties of the nolecule. A process for the
manuf acture of an affibody is set forth, e.g., in VWO
00/ 63243, and for purposes of the present invention
could involve, e.g., the foll ow ng steps (i)
I
ﬁinﬁé’é&ﬁrg%?&bkaﬁ 19: ttt@rtggtgs@hgﬁa%\efo %t@ﬂh@g’g?ég&) layer 10
andtttmmee&mwahmn Ehﬁtﬂwr&t@e Ofthedbp la%@adé)m c Press, San

Di | SBN 0-12- 4023 8 b di spl f
reS?gw see e.g. Hanes, %8) etsr"‘é\i OS@%%)ISPPO? (Natjlr :
Acad. ASCihe @%@Qﬂe&é&é’& ]tﬁé3@31étfwt9 {)tJ tt?él 9@%‘3361!{50?( fhe final

review, see e.g. Daugherty, P. Prot éi n
Eﬁlgctunelf)osmyme apohigrtaae db better aooktyf mitin enproveedi electrical
%710?) enbodyl ng a repertoire of polypeptide variants

¢ f r om SPA domain B or Z, (ii) selecting clones
expr essnn@rmbymet tslaBe t hedr btﬁ@bll‘irﬂa Wﬂt‘éﬁﬂ' éﬁrth'én polycrystalline

al bum n;_ and (iii) producin a i/peptl
tﬂMfaW@ shbsirale 2Reanse @sébeanalne@n@rctwy, the final
tihes I f
S _|‘é peC| ItEQL{téat gt\é' PPSl((’aéan; b% ée?Ch%%n%' "8BicP ramps  for
t@nmemturanmmteage Avn aimrreasa) Wik Wrleading do Blhip lieBRformation with a

OB A ol e R ST Sy B ot
é&téé@g@‘eﬁ%\ém gtt{ahﬂ( sG8Rhel( c%%?&yge(? fideSi éngg%ﬁ%ufacturmg and

Q5. SEQ ID NO
fontherrhaier of tI&QJIkthstra)teswqmrtbei\eat dcsstpmm @operties of the

f t r (described in US Patent
%{%Isﬁ@g drg %I\%e%ﬁn% 21384 i ncor porated herein by
r ef erléma&y | thel bificemtiHR ey "Hig':f G@sféti@ﬁy"?-ffs %ot ﬂ@ce'?s%ary There
and 7 respectively, ich constitute the | oop

Gy e agp%ﬁﬁt'ogs r?@%'ﬁ@@tﬂ'@@m}a'cﬁonﬂﬁéta@zerﬁiﬂi'@ﬁrﬁldbStl’ateS and
fReféfokd Et@%ﬁ%s%%'dtﬁérsmw fEigcore is performed to
assess ether Ruman seram &l By specifically binds

t o i ndedcriptipadfE@paiticulae ¢ mbmuiment poI ypepti de

conprising the anti-human serum CDR domai ns of
dAb?h':"ﬁ’%e”?@téOthué% 3 RPIVEIE §P§SWF>| 20 deignded tnae Si (111)
Wwhfgimg affinity can be assessed using any appropriate

met hod, including, e.g., precipitation of |abeled

hunanT Beraxisellayer 80 isofaeed: puethai siicore wafeay?0 end/dr on the

Mlyﬁg)s g{l bétf%t’g Wgnogé(&'%}a%%e? S’ﬁ'e?rj feg\'Ngtetrég |§J8rrged (ghermally or

hyedepositien oivhie tverbRideofyst BOt GRS pak/SiC W FaYRSH b9 deposition
I mprove the human serum al bum n bi ndi ng properties” of

b & EprDg (Rlps a-tephapsesieheminal Yaper Dﬁnoﬁﬁtondquel‘—ECVD (Low
%‘?ﬁ%@@? t(;ﬁ%ﬂg?élt\%rpcf} Iﬂgﬁésl e&ﬁeﬂ’ﬁf&be?? o ttrtl% glohal oxide layer,
whigh is bete By, és betvtnetrdam;gmdeS nintand éﬁiwnblﬁmmrlm( s) of

dAb7hl 4 -qrafted regio sof he initia nno
pol y[}bpﬁ %}'g aaﬁaf@g ImMpaHEHoR g, eydanealea {Fglf #9r prior to the
britRRg 1éddSRY theSoPmaloh Y ePivkdRRds< ?Bo‘?ﬁeﬂgt(tsﬁzeotransfer of a

sol vent - exposed | oop regions wt |n t e nat
thith et 1(laniayer W tt¢1|theot5|hle$’tratat 20 dsnoliainads aftee dapplication of

e SRR AT ol R oncs

theivkdlerisd woneR3 pepti de sequence of dAb7hl 4 can be
extended to 13 anmino acid residues in | ength using

amno acid linkers of, e.g., zero to four residues in
l ength | ocated on either and/or both the N or
C-termnal flanks of the dAb7hl 4 CDR3 pol ypepti de
sequence, thereby achieving a total grafted peptide
sequence length of 13 anmino acids within the

CDR3 grafted dorral n correspondl ng to Ioop 3 of the C2
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G oEL and G oES are pol ypeptide scaffolds that can be

used to nultinerize nononeric pol ypeptides or protein
waelowaionda94 t o produce nultinmeric proteins havi NRCEIB2007/000950

desired characteristic. Asial so described infra for,

e.g., aviner conpositions, it is often desirable to

mul timerize pol ypepti de nononers. Many proteins

require the assistance of nol ecul ar chaperones in

or de f ' [ r.to be r ded ., in vitro

s BB iy BE ol 19 eliihd MBL P RbES ek Relis BrSrerably
Palishet tarredbtesutihrgegiansty bafors ®efily BORIELY t& B &F éW?ﬁwafer
ﬂis ATP to function. A key nol ecul ar chaperone in E

oli is GoEL, which consists of 14 subunits each of
SONMETHRY -bonditfia is le@r . an | Ve .
menbered ri r@z .I Thtggg‘eies bgaﬁ%}%%“%aglsﬁglhgnhﬁﬁeﬁ% ir&Erface IS
rejrifegedy by eanthamdali treatnentdeThis iabimale dettrant e atsyidsed for

i Udind 5T 37 WooBhaherd e ofal thetmal freatment

is rreqlizdc &t Whit6Mpe Atees ko nfifrisRd SEMAR B | °30
Kda subunits. IIzhe activirT&{/Sof t he 80&%&%’%%’& more

Pregigaiyr 0l ferfgy assindciéveammutss kv Gveipennigseieaataly bleer? hours),

[ [ - (see lnternatipna

R a AP Rt o dhbrgo8 BT Ordoah. 8 SRRt it
I n iAxargauifateslokidedayernB0 sedrireipedsolddni chaper one
pol ypepti des possess chaperoning activity when in
nmononeric formand do not require energy in the form
of ATP. Defined fragnents of the apical domain of
GroEL of approxinmately 143-186 am no acid residues in
| engt h have nol ecul ar chaperone activity towards
proteins either in solution under nonomeric conditions
or when nonodi spersed and attached to a support. The
G oEL and/or G OES scaffolds allow for the
ol i gonerisati on of pol ypeptides to form functiona
protein oligonmers which have activities which surpass
t hose of reconbi nant nononeric pol ypeptides. Conl O i s
a W despread conmponent of the cpn60/cpnl 0 chaperonin
system Exanples of cpnl O include bacterial G oES and
bact eri ophage T4 (p31, and are also |listed bel ow
Further menbers of the cpnlOfamly will be known to
those skilled in the art. Protein scaffold subunits
assenble to forma protein scaffold. Such a scaffold
may have any shape and may conprise any nunber of
subunits. For certain G oEL and G oES enbodi nents, the
scaffold conprises between 2 and 20 subunits, between
5 and 15 subunits, or about 10 subunits. The
natural |l y-occurring scaffold structure of cpnlO famly
nmenbers conpri ses seven subunits, in the shape of a
seven-nenbered ring or annulus. In certain
enbodi nents, therefore, the scaffold is a
seven-nenbered ring. A heterol ogous am no acid
sequence, which may be, e.g., a CDR 3 domain derived
froman anti body or antigen binding fragment thereof
possessing affinity for a target protein (e.g., human
serum al bum n) or, optionally, which may be a single
resi due such as cysteine which allows for the |inkage
of further groups or nolecules to the scaffold, can be
inserted into the sequence of the oligonerisable
protein scaffold subunit such that boththe N and
Ctermni of the pol ypeptide nononmer are forned by the
sequence of the oligonerisable protein scaffold
subunit. Thus, the heterol ogous pol ypeptide is
i ncluded with the sequence of the scaffold subunit,
for exanple by replacing one or nore am no acids
thereof. It is known that cpnl O subunits possess a
"mobil e loop” within their structure. The nobile | oop
IS positioned between am no acids 15 and 34,
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A bi ndi ng nenber of the invention inhibits binding to
and functional activity through FCERI with or w thout
waremsleameous i nhibition of FCERII. The i nhi bi p¢DIB2067/000950
bi ndi ng may be by direct inhibition, for exanple, by
neutralizing IgE. The binding menber of the invention
typically neutralizes human Ewith an I C50 of |ess
t han about 10 nM as determ s for exanpl e, an
RBL-ER5 1 calciumsignalling assay. In certain
enbodi ment ihcﬁt |nd| ng nmenber of the invention
neutr al | Y& e @U@%nehaaepm@@ﬁ%fstwgyet hawngbbigh heat
t out
cisSirgonProbGEss; RN s@RRUte ompthgnt sLEadr siBlraktd top Javer
andswagxidé ayee bahpben thhsubport sulgstretataedstheftop heyer, the method
COI1nnvelnt| g @J,so bind to and neutralize non-human
BES nﬁé fiis @SI E orthologs that occur naturally in
speci es ogperplhin H"t@ﬁ I@e‘?%é@e BEFRAftalfhe Mlerial,
i nvention are norna specific for |IdE over otﬁ
i munogl oBlIl |b@ﬂdl@@1dhe HQE IByerdwith e sebpotti &é}syratgmaﬂe of a

L T

smgmm@s’ml ameou%ﬁbstrafeaha‘t/mgalﬁe RERNdIheEn bRy &dichnBat an oxide
dera tgbet are nedi ated by I gE5 especi al | y
'aysrl PENed ak fhe hending Interiace; RSN ecpliainssaif stushral
t
chrtia el ih Math i cdifrisests hBkt ratndi Bithe htture in an
inegite gerarmedecingn aimdspherm gl v@ oredeterrnined. téhnpebatoek ngnd a
nber.s are further usef for inhibiting bial ogi
el Sed Wit BoheiPavghe sy o RateRSTaPeRIsg DY dissolving
at wet;ﬂ@ptartsjfmh@bgmqg efd. nhi bi tion of biological
responses medi ated by | gE bound to FCERII, either in
vivo or in vitro. The bindi ng nenbers of the invention
al s hay, Ly Sst et i
FheZor o DeAETOR brictting' by oS SA LAY o the
prmd. it ckmﬁmaIWIWrg&nsm}ﬁcb)fd:cﬂnb@sés W@rﬁnﬁ%'@(l@é layer on the
sutlgti;azreSt such as a sanple from.an asthmati

? Gheigsan f@ﬁttOpA@lXﬁrS and seniaciipg Har t%gaysé\Aftbéae @ygbstrate
su&?ﬂw%'ffﬂé‘@x@@@aﬁ QQ%Ftnglnf | dues bound by a binding

For e a pept e- bi ndi ng scan may be
used such as a PEPSCANbased enzyne i nked i nmmuno
ass s .descri bed in detai semhere her ei n.
In 5{7‘95‘@)%5 R dFratiog A coneRsiie SHENES RECRINY fany one
of ;ﬂEE’&@ﬁbl chYifise Whersimoste %W%dn?d’r@e‘%%@@i@i‘iﬁgjg%d%‘r IsMB&krate
fromthe antigen are i%stenatlca y screened
haying diait tar layepithaiain, whetsin thermetbegtfudbsr namplolees between
oyal t I u ce.to form
steg Bg a%glf ﬁrgee %ﬁ?t&at@%{g\? § Peocﬁjgié)o@ ﬂle tﬁ%lchré%ss ?r{he donor
Subsmraﬁé fari oveyl keepihgrthatiom myeAboaASH It@thﬁ@Uﬂfb"rf slitvEtdten
may be produced using peptides having a term nal Cys
resi due at each end of the peptide sequence. The Cys
r esi duesyieabdPRr $4 | |
indirectly to arsup@cﬁiﬁbs%??&?ggggcﬁ%ﬁ% at gfdm%{o gay one
of the hedagding eldimepadereinf befet istep a‘)‘hasstepmn‘tnnmtﬂanw@dtomlc
in the nmethod may have Cys residues added to each en
spagfed, 1o 3 KRB0 BRlstae "o bl a5 FandyBensatrine top
la éh%rﬁﬂWh@@éln MbbéubmpéﬂtWBbhgﬁ§uH§Yat€|
y n which a Cys residue is additional I% Oa%?g@ﬁg#?%@pMymg
enfﬁ’és{ﬁ‘m‘t rp‘ﬁétaﬁﬁ"agltbeé@p layer peopr theedormyuatiibe werthaesy gone.
resi dues can be covalently coupled directly or
indirectly to a support surface such that the peptides
form a doubl e-1 ooped conformation, with one | oop on
each side of the central Cys residue. Peptidescan be
synthetically generated, and Cys residues can
therefore be engineered at desired | ocations, despite
not occurring naturally in the |IgE sequence.
Cptlonally, I|near and constralned peptldes may bot h
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The library may be displayed on particles or nolecul ar
conpl exes, e.g. replicable genetic packages, such as

wQeashooibact eri al or bacteriophage (e.g. T7) pRCT/IBR0E000950

viruses, cells or coval ent 13ri bosonmal or other in

vitro display systens, each particle or nolecul ar

conpl excont ai ni ng nucl eic acid encodi ng the anti body

VH vari abl e domai n di splayed on it, and optionally

al so a displayed VL domain if present. Phage displ ay

is described in WD 92/ 01047 and e.g. US patents US

S5, 968, 108Melthbd fartabadatinde comiidisité sductieaddlding fo any one
g% 5,871,307, US 5,872, 215 US,5,885,7?3 us ,
o5 tg nregadingscleimao whereinuthes thigknassy of (e ssuppor substrate is
r&ﬁugﬂaﬁﬁoﬁﬁgmmﬁﬁbﬁ,492,160 and US 6, 521, 404, each of

which 1s herein Tncorporated by reference in their
entirety. Follow ng selection of binding nmenbers able

to bjind t ant i and. di spl ayed.on bact eri ophage ,or

ot heP 11 bV EHSOkRer Bt S P8 S B ALBIaRG 18'any one

onulGé qirec&fihg @M ewhakan the Aredefeasifid eRpe/itafe is between
article or nol ecul ar cqﬁgkﬁx di spl a

other p X glng a

1480 de ead 190RdPnpraieimhdy betyaan & anhdBe0Ray be used

I n subsequent production of a binding nmenber or an

anti body VH or VL variable domain by expression from

nucl & ¢ ablethod fdr fabecating amoenmsite theitwreaadadbrdiageo any one
E om a bacteriophage or other partjcle or nolecul ar

Of Bifppreredingiiafis ynerels e fupdelparingdiirationdmaaput twq hours.
anti body VH variable domain with the amno acid

sequence of an anti body VH vari able donmain of a said

sel e8t ed Wethibahfpmiabbeatingng dompmsitei dedtine acolrdingdo any one

b SimPreeali By o hBPfkN e ok et BlPREPHRgha? = thickness
bahwserabd Inht ¥ndaopommte with e.g. a parent antiboay

nol ecul e or an anti body nolecule 2 to 28 (e.g. in scFkv
format and/or IgG format, e.g. 1gd) for binding to

| gE. qAbi | j al g I e :

di scaésedwéfu?(%cﬁgé}eﬁépglg% a %@ﬁt?%ﬁr%ﬁgi %Cgco?r@rqgé[? any one
ohtive pricegling clairas pweeesin thaokide @yemafiebboddingEhag altthickness
tpe af%énité 8f t he parent or other antibody nol ecul e,
bgtweensggpm gpd 30D anti bodies 2 to 28, e.g. 1gd, or

with an affinity that is better. A binding nenber

according to the present invention nmay neutralise a

bi ol 88i caMedled fon fabotatingEawionpasite gintotureyaasiording to any one

nt .01 her. ant i bod | ecule. o of _antibodiesg, 2
of 3 BrafipiRG K WG T G5 vher Bl etk 28S, € nftkness
beeiéert 28inntlang 100 rirh! prefdr@blyeartound itoatnan pot ency of
di fferent binding nmenbers can be conpared under
appropriate conditions. Variants of the VH and VL
domaiyRs a he [ JF ' i '
ot o B2 S35 MU e JOEHENS any one
ofiethei precadihgMaiaiimse amhbeire rthe ostdabtiate s ndi pylyveydiatiae silicon
far .1 gE can be obtai ned by neans of nethods of
Cégﬂﬁ%nce alteration or nutation and screening for
antigen binding menbers with desired characteristics.
Exanpl es of desired characteristics include but are
not M2mi t diethod fon fabrisatinglalsionthosifeadtfuatineyadamrding to any one

o e PBEEL TG o e B et | SR Al i soshiog

an antigen activity relative to known anti bodi es which
are specific for the antigen if the activity is known
Specified conpetitive ability with a known anti body or
ligand to the antigen at a specific nolar ratio
Ability to imunoprecipitate conplex Ability to bind
to a specified epitope o Linear epitope, e.g. peptide
sequence identified using peptide-binding scan as
descri bed herein, e.g. using peptides screened in

| i near and/or constrained conformation o

~ O . = e r T L
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CCRI, CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCRG,
CCR7, CCR8, CCR9, CCR O and CCR 1 (for the CC

w0 20081099194 CXCRl , CXCR2, CXCR3, CXCR4 and CXCR5PEmTB2007/000950

CXCR6 (for the GX-C famlyy and CX3CR for the CGX

3-C famly; an inhibitor of matrix metall oproteases

(MWs), i.e. one or nore of the stronelysins, the

col | agenases and the gel ati nases as well as

aggrecanase, especially collagenase-1 (MWw- 1),

col | agenase-2 (MW-8), collagenase-3 (MwP- 13),

strompgysi Melhcﬂd‘Wf%bncﬁHgoﬁ‘%bMﬁid%n@ s&M&Rjrb@cc%ﬂ%grto any one

stronelysin-3 (MWP-1 1) MWP-9 and
ef precadinggdaimss wmreram m@ﬂypﬁyarnfemaaiel @utlion ehkl>.
bi osynt hesi s inhibitor, 5-1ipoxygenase (5-LO
i nhibitor or 5- |ipoxygenase activating protein (FLAP)
ant ageaj st Meﬂhtﬁdlfcﬂsfabhb&%@ cofpbsité ktrucaireasdceRding to any one
tepoxal i n; Abbott-79175; bott-85761;
RE (158 RFRGading eelpinesi yheseia- they heatsiepbRani desunder hydrogen
gtn@ %5 Hdr&r t - but yl phenol hydr azones;

Xyt et rahydr opyrans such as Zeneca ZD-2138; the
conpound SB-2 10661; a pyridinyl-substituted

2- t hal d h 39 010;
2y ahbau Metror e RBBGmY & ceimasT shusasrcepiiap o any one
éﬂmeodreé‘e&h%rlﬂ’élh&e vﬂ@?@ﬁl’(ﬁgheﬁyﬁﬁaﬁﬁe% ?.@Ier MR mosphere.

/'or BAY X 1005; a receptor antagoni st
Ieukotrlenes (LT) B4, LTC4, LTD4, and LTE4, sel ected

1o 46, 9pHRSEESTY oot HESAGR 0B Hdrbitingof

CGS- 25019¢;  benz ex@larneade s¥alerasalint adalesist,
benzenecar boxi m dam des, such as BlIIL 284/ 260; and

conpounds, * such®a8URRAN rsuhekiste mBrakatia pRvewsialing material

2! i 485 0 KAt R 5 HSEvia son

phos pholosteste dreavieg (HeDEme dimengions. such as a
nmet hyl xant hani ne, e.g. theophylline and/or
am nophyl line; and/or a selective PDE isoenzyne

i nhi byyor, sgusturd é%@gf’dlh@hb Qhé%freé‘ékﬂ%@rclélﬁ’ﬁ" @’Hér@éte‘?ﬂfzed in that

the i sof orm PDE4D and/ or an i nhi bitor " of
Hiessumatesuligieate anddbpttep layet atpdireetly @Qrﬁact@si
cetirizine, |oratadine, desloratadine, fexofenadine,
acrivastine, terfenadi ne, astem zole, azel asti ne,

| evocapast Substratel Mth@mulﬁﬁy@ﬁsemﬁmbﬁiﬂ $teucture according to
cyclizine, and/or m zol astine (generally applied

QF)éFPﬂ%/Of tftﬁ)tva%mr@cqﬂm%&la@ﬁﬁewapr% the syp@parstwfate is of silicon
E dd tor (such as omeprazole) or gastroprotective

|st am ne type 2 receptor antagonist; - an antagoni st

of the histam ne type 4 receptor an al pha- I/al pha-2

adrengcept gr a nst ri ctor. synpathom ne
agent %'sucﬁ %—@‘P lilrﬁe acﬁﬂgﬁg}g eﬁr PR¥ONe oJf the three
napha rlqélﬁﬁ‘ﬂ@'\ﬁl%ﬂé% tHPBRdaYdIes 0P§%@F@§®|§?é1”sﬁli'&8n <111> or SiC.

i ne hydrochl oride, oxynetazoliné
hydrochl ori de, tetrahydrozoline hydrochl ori de,

B bR AL B spegaono s

as aasuibstiate forethel crysiage giowth.of at dedsi DpRS lBpeCmaeeasftpmaterial for
and M3) antagoni st, such as atropine,

fﬂ@@sféﬁ?wn‘%j’lf%%'ﬁﬁ'@’ﬁ%l ate, ipratropium bromi de,
tiotropi um brom de, oxitropium brom de, pirenzepine
and tel enzepi ne; a beta-adrenoceptor agoni st

(i ncluding beta receptor subtypes 1-4), such as

i soprenal ine, sal butanol, fornoterol, sal neterol
terbutaline, orciprenaline, bitolterol nesylate and/or
pirbuterol, e.g. a chiral enantioner thereof; a
chronmone, e.g. sodium cronogl ycate and/ or nedocroni |
sodi um a glucocorticoid, such as flunisolide,
trlanC|noIone acetonlde beclonethasone dlproplonate

o o e o . o



