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CX[ A, P] X[ E, QQ FXCXXGQ] |, L] PXXXXCDGX[ D, N] DCXDXSDEXXC
(SEQ I D NO 3) BRIEEGUNINV AR ETREdNEN BION he
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NO:2EXXXQFQCXSE W Y] C |, L, F] XXXW V, L] CDGXNDCEDXSDEXXC ( SEQ
ID NO2); and the second nononer dormi n conpri ses
CX[ A, P] X[ E, @ FXCXXGQT[ I, L] PRXXXCDGX[ D, N] DCXDXSDEXXC

( SE@([)QPDQ]?l}]FXC?@@IG(D@[I%}PK)@@’@@QGK[NN}D@XBXSDEXXC (SEQ
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specifiedhpositicaodi nents, n is 3-15, 1-20, 0-30, or 0-50. [13]
In some enbadi nments, the golype t|de conprises any of

the follP8ly g somesnbadisentsstiono Igscopmpyrises
CXXXQFQCXSG[W,YIC[LL,FIXXXW[V,LICDGXNDCEDXSDEXXC (SEQ ID NO:2).

[09] In some embodiments, the polypeptide comprises
CX[A,P]X[E,Q]FXCXXGQC[I,L]PXXXXCDGX[D,N]DCXDXSDEXXC (SEQ ID NO:3).

[10] In some embodiments, the polypeptide comprises at least one and no
more than six monomer domains that bind IL-6.

[11] In some embodiments, the polypeptide comprises at least two
monomer domains that bind IL-6. In some embodiments, the polypeptide comprises a first
monomer domain with binding specificity for IL-6 and a second monomer domain with

binding specificity for IL-6; wherein:
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CHP {ED s FQCG

SGRCVBADWLCDGVNDCADNSDETGCPTRTCLPSQFQCGSGYCISQ RWVCDGENDC
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VCDEENE DEACIEASS P TCPSDEFRCRNGRCIPRAWRCDGVNDCADNSDEE
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furthér conprises a nononer domain that has a b| ndi ng
CQANBEZCESGINGLIRALBCRIGOHID CADINSDET iEASPA PTICIFSGHPUGSG¥ CISQR
WVEHKIENDREDISSDE AN CAGIVET QP GBEPCEISRUIFLRWE CDGEDDCVDSSDE
ASC@BPRpeptlde |s |nJected |nto an ani mal conpared to the

eptide | acking the bl ood

%&g ﬂg? VRGP RS DER SEERR TGl ARSI QERRGY CLPQR

IBPGEE’Q%R BNCGAGEYP TGP SPERRCRNGRCIPRAWSSIRGYNDCADNSD
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’dl ng specificity for a blood factor is an LDL
CESD(@E@@DSGH(E‘&BISNWV@DQ}WDQVMSDE&G@H@OIQ’@F@GG%@@%ISQR

WVCDRSEQ:]DeEDfGSJ]SEANQATGE‘VPTFCP‘QDEFRCRNGRCIPRAWRC&)GVNDCADNSD
EED@@@% PXXVWCDGXXDCRDXSDE ( SEQ I D NO. 23)

SSGRCI PXXW.CDGXXDCRDXSDE ( SEQ | D NO 24), wherein X
CGAFP@F% SEN IS QRWY CDGENDIGERSRE ANS A SN QL P FEQCRDSKICLS
ADW, DERINADERAICIPRS GLADQEQAGSGYCLPQAWVCDGENDCEDGSD
ETNCPART.

[15]  In some embodiments, the polypeptide comprises one of the IL-6-

%
%

binding monomer, dimer or trimer sequences displayed herein.

[16]  In some embodiments, the polypeptide comprises three monomer
domains that bind IL-6.

[17]  In some embodiments, the polypeptide further comprises a monomer
domain that has a binding specificity for a blood factor, thereby increasing the serum half-life
of the polypeptide when the polypeptide is injected into an animal compared to the serum
half-life of a polypeptide lacking the blood factor-binding monomer domain. In some

embodiments, the blood factor is serum albumin, an immunoglobulin or an erythrocyte.



specificity for a blood factor binds to inmmunogl obulin
(1gG@ and the nononer donmain that has a binding
w@pmcibdoes ty for a blood factor is an LDL receptDUS2006/027139

class A nonomer domain conprising the foll ow ng
sequencBS8] Insome embodiments, the monomer domain that has a b1nd1n
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position In some enbodi nents, "the nononer
COMYTIFARE %#ﬁugl%sﬁkfpﬁﬁ?@ frospieifsliasiing: for a bl ood fact or

X S R A A0 ) B rononer

CXSHGRAIPXXIVhEDE@EXDBR DSBS (SEQTDN@QUYs. I n sone
enmhodi nents, the nononer conprises an am no acid
Wherglé‘(%ésnaé’é(aiﬂﬁnoﬁﬁfich at | east 10% of the amino acids in
the seq c cyst ai d east 2 % of
ani no allg ?Eselg?sré)ﬁir? oeYnT%r? gpﬂéﬁ% ?1{/%1%@0 n?efrldr? habhasa tﬂ’%‘ﬁmg

spemﬁmy foF lablpocefaerot: bindy eniniram ol chalin r(rga)qhga tﬁ@xhbﬂﬂﬁerfdbbam that
t| de that _binds to (e.g

t i f 0
has a?é’i‘ R\;aéﬂig?l%fﬂrg%iyl%g‘i ator inansbRb respbickash Asmomqneer domain
compmidg%ie f(ﬁBW?ﬁ% %?enc%.cr eening a library of polypeptides

for affinit and sel ecting a pol ypeptide

EQ]EK@BM girﬁgmﬂwmwbmeﬁﬁﬁ@ébcmmm SDIEA(SEQ) MHNCL25),

he. nononer
Wher%‘%} Rg ﬁf{lw‘am @%@ eed PHg é‘i‘rg?ﬂ g%ﬁaqe&?ten@ewwmg@sac@ts ata
singl¢ pastiorone di sul fide bond and binds to an ion. [23]
In some enbodi nents, the selected pol ypepti de

corpr 39021 s SRR, Ry R b SR
spemfi@tﬂfb}rablood facg)& ((:;)merllsLes SOAXX DCXDNSDEXXC] AST] X
CHP%&?@% Bor T W M@@% {36Q IPNPI2p).2

gox;;(‘;y:}ﬁ(? RN %?&\(}&g sﬂewow&mnéwéﬁ&éf A(Sé},s

aming aci@s. Harsping eﬁlhmdtménti{ BE@bEdING cAB)prises an amino acid sequence in

Whlc}‘zxﬁ%%&%# Y{ngétj!cllcb h@%\%{\gp\{eﬂ% are cylglggl%DanSd/or atcl:east 25% of

the @2{)&%@%@4&%&%1 Qx{% % QQ@S[ JNI;DCXDXSDEXX( XX) C
am not |
CX[ A, %]Bé{ @hpmsm@@q/ﬁntm]l akxmm@s[rm;m@mxmsﬁ:@yxg

POIYP@?@?[%%&%E%} &?%x%% t\?\‘ﬁ%&f‘%ﬂ%ﬁ (P EREERPedpaisEhemethod
compddes, Fam |y 7 nmotif (SEQ I D NO 33):

screening a library of polypeptides for affinity to IL-6; and

selecting a polypeptide comprising at least one monomer domain that binds to IL-6,

wherein the monomer domain:

is a non-naturally-occurring monomer domain;

comprises at least one disulfide bond; and

binds to an ion.

[23]  In some embodiments, the selected polypeptide comprises an LDL

receptor A domain monomer domain comprising at least one of:

Family 1 motif (SEQ ID NO:27):
CX[AS][DN]EFXCXXGXC[ILV]XXAXXCDGV[DN]DCXDNSDEXXC[AST]XX[AST]



CL[ AS] X[ EQ] FXCXNGXCI P[ KQR] XWCDGDNDC[ | LV] DXSDE( P) XXCX[
EKQ XT. [24] In sone enbodi nents, the nononer donain
w@owpnI®es an am no acid sequence in which atPCEHS1006/027139
10% of the amino acids in the sequence are cysteine;
and/or at |east 25% of the ami no acids are
FamiyoB-matifr (8HQy IDA®uRBI:ng am no acids. [25] In sone

e IFESERTHE NP NG RN XprBE FRéd PF UMD higtX DE BIDEREE KPR Ing t he
nononer. _domai n_in the sel ected pol ypeptide to a second

Fa’“i‘%??%x%?ﬁz‘ﬁ*% SO T Em A A oB U rer s, each

Famlfgﬁﬁe,{?gul@g erd iy g6y, of nultiners for the ablllty to

bichgk 10 Hcxfiox@nd.y ) 28lxeebd:Ney BooikédsmRIxdkat  bi nds
IL-6. [26] In sonme enbodi nents, the rrethod further

FaniBOBPHdt3€S (SHEONKD nw: Bhe nonomer dorml nin the selected
POKYREPKI T] FECRKCee COMA PXAXZOP®H [ D, HOITRDKSIEXXEor m a
l'ibrary of nulti ners, each nul timer conprising at

Fami }yp §510tif0 (SEO R ARY 38mai ns: scr eeni n% the library of
maPEx el B %>ﬁ<é’[5‘oY3|X?<t['§)“iWéHbV]ﬁ8GY §D¥%HE§8$X>%BI ecul e
Famlﬂ;t belo« h@gﬁg agpd selecting a nultimer that binds

QG % EQS %‘(Ex c% | bl (0 xS PP Ok TR o 1 e
”Et ho oﬂet Iirgﬁmﬁg @BB ﬁf’engyt?l% ?xpon% %51%5 nn%mé)% sfz §8ihino acid

one no omal n, ere rovi

sequeCsTipIwis NGt 163kt at)%obﬂmmmb acidi® ﬁ]fﬂtlf&&:eqt[eﬁ% aﬂemysteiiﬁe and/or at
ergb gl ment.s, the library of mononer domains is
least 230 0 the@ping acids pikaga-1ahuy | agcoupingaping agidsp ay or

cell E%Ef]ac n db:50 Eﬁlﬁodlh?eﬁg {8 n§é1?1‘16%1 frRgdl g the

pol ypeptide conprises at |[east two nonome OI’THI ns

aridkinig¢henmooomer dhonan nsthaselettedkelgpeptida tb b isé@nd monomer
2007/ 090 8 PCT/ US2006

tﬁi@qa}%?gdm? %%“’ﬁ% B?}“\é\glq"?rﬁféf o 1%?%?8%’%’6’&@&8%%&

t hgordohidk@bmbmspet ween 4 to 12 amino acids long. [30]
In sone enbodlnents t he nononer dommi n conprises an

aﬁﬁrﬁ@mag fhe libseryedmadtimarsipi thh abifity todhied 1ol fandhe
1@%@5%}%39 n{ﬂeﬁttﬁa? LSeRYEnce are cysteine; and/or at

am no acids are

non natz6]al Iy saae smbbdighents] the nethalisfurthdddonigizepr esent
i nvention al so provides _pol y&g@l eoti des encodi

poiiing ks BeneBrIaasind the sefReiad polaBeRiids to R &gCoB{ fenomst
( Qofhain BEHEE b AWELY oPhifIRerd eath AL oo TP RALR o

domain: is a non-naturally-occurring non naln
c amgioster dgmains30 to 50 amino acids; conprises at

S0 R 5 RS o B2 b R P BT ot
omiganaf -4;hadf ol | owi ng sequences: Famly 1 notif (SEQID
I\Ks)'elgc?tgn:g a multimer that binds to the target molecule.

[27] In some embodiments, the method further comprises a step of mutating
at least one monomer domain, thereby providing a library comprising mutated monomer
domains.

[28] In some embodiments, the library of monomer domains is expressed as
a phage display, ribosome display or cell surface display.

[29] In some embodiments, the polypeptide comprises at least two

monomer domains and the monomer domains are linked by a linker. In some embodiments,



CX[ AS] [ DN] EFXCXXGXC] | LV] XXAXXCDGV] DN] DCXDNSDEXXC] AST] X
X[AST] Fanily 2 notif (SEQ ID NO 28):
w@qumq DN] NGXCVPXXWKCDG, DE] [ DN] DCXD{ DN] SDEXMCHKP{0AGT7139
Famly 3 notif (SEQ ID NGO 29):
the 11 aichéﬂ @h korhe EhodiMieNts| IheDaXMRCEEMSBIEXX¥E12 amino
Fam |y motif (SEQ I D NO 30):
acids topex| Eq EXCXXGXC] | LV] XXXXXCDGX] DN] DCXDXSDEXX( XX) C

Fam |y not . .
o A DR iR R dtnldihs’ b monsmer dorrin sompeises agamino acid
sequehadrin which ablehdt 10863 th&arhlﬁio%)ds in the sequence are cysteine; and/or at
OXOXEQ FXCX( X) SXX | g m W I, L] CDGVNDCXDXSDEXGCXX

least 35 of thg quying agads pire 1o oglgt)mg amino acids.

e s T

polypep@dﬂ@n@mmig@mphmﬂ& dooeaipthiasbings tone.gafselebigvedlypbinds) Ihgo,
se uences (SEQ LD NOS: 5-13)

PTV\X/CDGDNDCGDNSDEENCSAPASEPPGSLCL PDQF

R(;@a non-naturally-occurring monomer domain consisting of 30 to 50 amino acids;
NGQCI PLDW/ NDCP DEEGCPPRT CAPSQF GYCl SORWCDGEN

D@omprises at least one disulﬁde bond.

e SR R P RS HRTA,
AR

compﬂl\% PL DV\X/CDG\/N@ Dg%g%’%a[)g; QCGSGYCl SQRW/CDGEN
Fami motif (SEQ ID NO:27): CF

EDGSBEAREAES P S S DEFRERRGRE PRARRCDEIRCABREBEEBE TEHT

Famidy & motqzng%m ;28 RCVSPTW

NG AR RPN CRAPE HRES ex 2 GHREERADW.CD
GVND CADNSDETGCPTRTCLP 'S QFQUGS GYCl'S QRW V' CDGEND C

B GRERERRCRNGRCI PRAVWRCDGVNDCADNSDEEDCTEHT:
; GERXQFORRER00 71 009 0 18] XROT] WS2 00BN FEFQEXXC

CHPT%: RCRSSGRCVSPTVWCDGDNDCGDNSDEENCSAPASEPPGSL CL PDQF
Fami motif (SEQ ID NO:30):

Nééﬁ PR BRI e D RSP PR P PO EE R L PORWCDGEN
P A oA R oG B RORNGRGL BFRCPSYNBGARISDEEDCTGHT

or

FamifiHl@TW’fWCDGDNDCGDNSDEENCSAPASEPPGSL CQANEF
TCYXX [EQ] FXCX (X) SXXC[ILV]XX [DN]W[ILV] CDGVNDCXDXSDEXGCXXXT

- é%%fﬁ% L CDGYDDOCDNSDETYCASPAPTCLPSQFQUGSGYCI SQRWCDG

CEBESTRAR S A P LSRR R BB A e
O o rs R AN B Ee6S RREIS GBS

comph$&#ag one of the following sequences (SEQ ID NOS:5-13)

PL DW/CDGVNDCEDDSDEESCPPRI CL P D%:]%GS CDGEN
CHP FRCRSSGRCVSPTWVCDGDNDCGDNSDE SAPASEP GSLCLPDQFRCG

NGQEBIIPWANCACSIHICPBDSPRERNIRR FRANRCEQUEXANEIRRIWKAPGENDC

EDGSDBANABS D RERE FSBREVEERUWPRAWRCDGVNDCADNSDEEDCTEHT; or
VCDGDNDOGDNSDEENCSAPASEPPGSL CL PDOFROG

CHPTNGQER PRSIV SPCRNSINEESTRE PIXPCSSE

NGQ@@LDWVCDGVNDCADNSDETGCPTRTCLPS FQCGSGYCISQRWYCDGENDC

EDG@@%@@&@@%Y@@B%@& %&%ﬁ MEHT; or

CHP%EFE@:R%%WWWK@%E%&EE%HQCG

SGR ADWLCDGVNDCADNSDETGCPTRTCLPSQFQCGSGYCISQRWVCDGENDC
EDGSDEANCAGSVPTCPSDEFRCRNGRCIPRAWRCDGVNDCADNSDEEDCTEHT; or

Fami




SGHCVPL NVWCDGVNDCVDGSDEAGCPPRT CL PGQFQCGSGYC SQRVW/CDGEN
D CEDGSDEANCAGS VPTCP SDEFRCRNGRCI PRAWRCD GVND
W(MDNQMEDCTEFW; or PCT/US2006/027139
CHPTGQFRCRSSGRCVSPTWCDGDNDCGDNSDEENCSAPASEPPGSL CGASQF
CHP’QGQFRCRSSGRCVSPTWVCDGDNDCGDNSDEENCSAPASEPPGSLCLPDQFRCG
NGQBEYCHSAR - - GFEMETT b B PSS RPBKL SORAPVESISEND C
EDG@ESI\I?ISCAGSVPTCPCS:PE%CRNG%CCI:IERAWRC gVI\[BCEAB%\% TEEDCE_?HT or

BEECCPPP

, 14?’ Gt A8 EFTCS

: SQRWVCDGEND

A VP GERRCVDSSDEASCQPPT; or
VCDGENDCEDGSDEANCAGSVPT CPSDEFRCRNGRC! PRAVIRCDGYNDCADNSD

CHP’EEQFB@EEWGRCVSPTWVCDGDNDCGDNSDEENCSAPASEPPGSLCLPDQFRCG

DG@EANCAGSVPTCPSDEFRCRNGRCIPRAWRCDGVNDCADNSDEADCAAPT or
VW/CDGENDCEDGSDEANCAGSVPTCPSDEFRCRNGRCI PRAWRCDGVNDCADNS

CHPEG W@@RCWDNDCGDNSDEENCSAPASEPPGSLCLPDQFRCG
NG FEEP BRI R ESSRW VD GENDC

EDG S WA%WDCADNSDEEDCTEHT or
ot S oSS I s e

SGHGYRENWHMO GV NP G GOFOCGSGY CISQRWVCDGEND

CEDGEREASHA CENER SRR REDGOTREABNS BERRCTEHT;
or \WCDGENDCEDS
SDEANC‘AGSVPTCQ:’GEFTCESGRCL PL RW_ CDGEDDC\/DSSDE ASCQPPT,;

SESORRES SRRROPRGSECEASOFQCG
SGYQ?SQNWW@D@ND(WEAI‘@@SVPT@EPSEFQCRDSKICLSADWLCDGVN

DCAWW D AWRICGAREEN D CE DR DETNCPART.
2007/ 009018 PCT/ US2006/ 027139
CL PDQFREHNG s b\ EbEMN A RIS JracRRb il LR R e ipdptice

compv%@@@ml@@mmmg&mwsmm PRAWRCDGVNDCADNS

e R R A R RS e
VCD EDGS A 1 SDEE

DCT DGENDCEDGSDEANCAGSVPTCPSDEFRCRNGRCI PRAWRCDGVNDCADNS

CLP%FEE@NF%IPmWVCDGVNDCADNSDETGCPTRTCLPs FQCGSGYCISQR
\VAY ﬁmﬁmﬁTﬂ&%ﬁ%@WDNw

EED Al EDG\/NDCADNSDEEGCPPPTCL PDQFQCGSGYCL PQAVWCDGENDCEDGS
CRADEFRINEHART VPAIEV LCD GNP G2 8DEF GG TR HELPSQFQCGSGYCISQR
WV RGN ERG S HEANGOES VBTaPFDESRER NGRGH A WRED GVNID@YDNSD
EEDGPEHITtfi city for IL-6 is optinmized for codon usage of a

crr5hk 8 doc? DWVCDGYNDCEDDSDEESCPPRTCLPDQFQCGSGYCLPQR
WVCDGENDCEDGSDEANCAGSVPTCPSDEFRCRNGRCIPRAWRCDGVNDCADNSD
EEDCTQHT;

CQANEFTCSSGNCLSPALLCDGVDDCGDNSDETY CASPAPTCLPSQFQCGSGYCISQR
WVCDGENDCEDSSDEANCAGSVPTCQPGEFTCESGRCLPLRWLCDGEDDCVDSSDE
ASCQPPT;

CLPDQFRCGNGQCIPLDWVCDGVNDCEDDSDEESCPPRTCLPDQFQCGSGYCLPQR
WVCDGENDCEDGSDEANCAGSVPTCPSDEFRCRNGRCIPRAWRCDGVNDCADNSD
EADCAAPT;




bacterial, plant or mammalian cell). For exanpl e,
ATGAAACACTCTGGTGGT TCGT GT CACCCTACCGGCCAATTTAGATGCCGCAGT

W@\2007/009018 PCT/US2006/027139
~ GCGGCAGATGCGT TTCACCGACCT GGGT TTGCGACGGCGATAATGATTGT GGGG

PIATH SQR
WWW@WN@@T@@@%@@@Q&TMWBNSD

EED@TEHT
GCGACGGCGTTAATGATTGTCCGGACGACTCGGATGAAGAAGGCTGTCC
: PEASQEIRBICINI

CESIAQE@QQS@@@? BV S QFQGASGCCISQR
WV(ZDGENDCEDGSDEANCAGSVPTCPSDEFRCRNGRCIPRAWRCDGVNDCADNSD
EEDCRBHBCHEGGT TTGCGACGGCGAAAAT GAT TGT GAGGACGGCT CGGATGAAGCA

cm%%%%@%@%%ﬁ&%%%%%@%mm

AD GABNR | QLS ERRRANY Y ERGIAIRERDGSD
ETNQ@?&B&EA\TGAAGAAGACTGTAOAGAGOATACGTOATTGOAGTAG (SEQ ID

e i preeling s nongmst

domdquﬂh binding specificity for IL-6 is optimized for codon usage of a cell (e.g., a

PDOFRCGNGQC!I PL DWW/ NDCP DEEGCPPRTC‘APS QCGSGYCl S
bacteﬁgﬁg;nt or ma:mmahan cell). For example & Q

ATGX%&@@E@@%@%@%W@EW@@@@@AGTA
Ee DCTEHTSLQ (SEQ 1D NO.35) Hovever ,

GCGmmm
AN AT A AT AT AR RSREEETCCC

TGTBTCTGCCGGACCAGTTCCGGTGCGGCAACGGCCAATGCATTCCACTGGACTG
OA\AOAGCGATGAAGAAA%CT GI. AC-Z('JC-:('JGCOAC—DATCT GAACCGCCG(XBT T

GGT@T , RO GORETTCC
M%ﬁ?%@%ﬁ%%&&%@? JTTCA

CAGCGCTGGGTTTGCGACGGCGAAAATGATTGTGAGGACGGCTCGGATGAAGCA

AACKOTOEACEE SR A S S OCE TS SATS AT LS ek A A ca

GCC@%@@@EWM%E@WWACA
GCAGGCTCCGTACCTACGT GT COGT CGGACGAGT TCCGCTGCCGTAACGG

ACTCGGATGAAGAAGACTGTACAGAGCATACGTCATTGCAGTAG (SEQ ID NO:34)

enco %%%g gg‘g@« .GCCTGECGCT GCGACGECGTAAATGAT TGTGCGGACAAC
18 PCT/ US2006/ 027139

MK HSC#HI CAPESABROIGTIVSICCHROPATACCIH CRANIGCEB NS D K SROS WP ASEPPGSLC
NO 36) is a ol ynucl eoti de that al so encodes M
LPDQE@@@W@@F@{ SEHEV ORI DEDRBCE IR APREESREL SQRW
VCD WM&%%%MW@%W@%%@A%SWE
DCTREDSENPCEPGIDEANGATSYIBHERSDEFRCRNGRCI PRAWRCDGVNDCADNSD
E EQ I D NO.35)., but has b d
ATGRRATR TG s ST g T eh Ptk e o R A e Y agpcacTa
GCG@@@??«T@&@@Wcﬁ@@@@t@m@Gde@Ab@@d@A@gAmAT@@%GGCGA

suppl ant those In the art used hereln, use
CAAGA%GAHQ?@%@AAM@T@EAM©G¢&A@CAWG]T&&IE@CGWGGGTTCCCT

areifataetoRe e iCelg Scuor e S i d tatieroRacta

GTTPGEGACRGTHTARSANEAITEICHEGABGACTOGHA TEX AltRA AEAARETCCAC
osition VWhen nore than one
CGCGTACGTGTGCGCCGAGCCAGTTCCAGTGCGGCAGCGGCTACTGCATTAGCCA
GCGCTGGGTTTGCGACGGCGAAAATGATTGTGAGGACGGCTCGGATGAAGCAAA
CTGTGCAGGCTCCGTACCTACGTGTCCGTCGGACGAGTTCCGCTGCCGTAACGGC

CGCTGCATTCCACGTGCCTGGCGCTGCGACGGCGTAAATGATTGTGCGGACAACA -




"X" is used in parentheses (e.g., "(xx)"), each x
represents a possi ble position. Thus "(xx)" indicates
W@ b@v/oe®i®, one or two ami no aci ds nmay be at tP@r/US2006/027139
position(s), where each amino acid is independently
GCGATGRA GA A AOTETA UG AGCAT AL GTBAIT THEA GEARS(SRPID MNED:36) is a
domai n" or "nononer" are used interchangeably and
polynheleelide thaifadso engodesdi screte region found in a protein

MK P B R RS R Loy e it Bpaspeposte
LPD@FR CGRTQ O IBWVGD GNP oS OEE SOPPRAEA PIQFQOES GY CISQRW

domains of the invention will often bind to a target
VCDGENRGHIRGSPEANGAGRYIPA CPRDESRIFINGREAPRANREBYEN ISCADNSDEE

di ' l25St ' . d .

DCTE Lo (FOTRG s T b L En o0 ufnd Aol Bhpression.

"“mononer dommi n" does not enconpass the

conpl enentarity determ ning region (CDR) of an

anti body. [39] The terﬂ?EE@%Eﬁgwgfers to that portion

of a mer | i ' ; :

envi romignt Bt aeriSindicuted U BROVAIEARREH: hpk those n
the atof the nonomer domain protein, and which is invol ved

in tar bi ndi n The present .invention praovi.des..

Lhree 13 Bes tUsR BEt: KR STarteny b 1a eaespl Sk Fiqates that
that tREFISHIRS wifke theParenBRb@hdyobe prefent OF Sabhtl (6.2., PGBy MUindicates

bridgi ng between secondary protein structures, and
that theppastisinas aeenber ather i K.eor Q magnbietat thiat positionhe Whengeore than one
I | s of 100 equence e i ne- i e\
i BT BB R REE TP o BFokSS n D5k pg P 0xo
indicdbed thet 5o, dak onerb hradp asilg weiyae. at fdboAGonr(SE thhbereatin amino acid
. the tern1"c¥steine-defined_loop sequence" refers to a
is indgpgndepfliesrdectestirom gny gm0 3fibccur ri ng monomer

domai n-re@C O q 16 »

a cyst doe. AR RUHEAGRCL Oghaind oD iRk AR BtcRingcably
and heteid ®&stto edéscotduegiongdbundainl aprowocerpalymgeptive ofrenondoren domain

of the sane.fam ]l tei ne-defi.ned |.oop sequences .. .
formCh wAt (i SRR P SO0 B S PSS JE AR P Egetiyp amino
acid SSHhdncBd. BVSREH BN aRhd SRS e@fonl Bl dTRInWiAd {oYa @ftiblddgle. For

nmononer domai ns, followed by sequence analysis to

examplgen polypeniishe et vertnsayibresidimensenal sieacturpibat beagdg de & darget
bet wee ecut iV I rRser .2,
motsGHSHoRPE FRPRECRL LG IBRAL 1 B SERASIL QRIS e no
encorfpy$t Sa@ntgéhaagity deferminergRndOBR )b tn anihadge t he
cysteine resjidues “adLgcent(hg each term nus. noner .
domai nd3Mavi g tegrstlepierctras fofBaf nostion %’féaq@@ﬁ%gr omain that is
o : . ¢ ) NS . .
e | i i e e
monolmek dombhuysrpteim ané whighlieinviolvet! e tacged binsling. Therpresept imvention

orovigS B e T B Bl B P P R ot for
disul@d%c?ﬁ_%ir%?ﬁﬁd%igg baSRBL sRokdaY ptAEndehittiRg, Arﬁ%@aﬂw[i%@mics

~conprising t des&gpated number of am no aci ds.
(i.e., fierabiligy) mThe lirge types oldbpp seiiucness aseyeisiriee-defated deon sgquence, a

sub uence of at | ea thre 1o id residues of
struciHAGHEE 5 Riperh o 3 Pl SRR R ek T e B

fact or g40pr Adeseahplem, arrtb@n Scyisteindide el d6dpeqaeict Neters to a

| oop are anong the 25% hi ghest al pha _carbon B factors

subsegpercs of 8 petvurdlyrasswrag nerivmen domyii-engping seaueaceibakjs bound at

cacn G0 ERAR0 AR Bl ol ey 5 AR Rd Bl bty
occurtihg mp@ioaten demainad tigyr samerfamileb Yssidhlet definbdiioprséqueinses are
derived from X-ray scattering data. The.B-factor is a

10



factor that can be applied to the X-ray scattering
termfor each atom or for groups of atonms, that
walemcoidbes the degree to which el ectron densi tRCT/BS2006/027139
spread out B-factors enployed in the practice of the
identiBEEHEAltPRY S5ubite aBNBENRIHEhatinRy b8RIrEnPMmonomer domains,
ani sotropic. The term "average al pha-carbon B-factor"
followedfhyrsgquapce nna(lyssls tBidentify ﬁ@nsprwed gystpiag rw@e@ 'hhe sequence

betweg cﬁsq%gge%ﬁtlge paé gc@i’{?‘g&* Srgtellne rg?ﬁﬁcﬁ 45 BC Stgl é—%gﬁ%edalggp

sequeﬁctee THepyateiiardediedloop BedienéLddes hesindluge theQ:fyst’éﬁﬁ residubs
[42] The term"multiner” is used herein to indicate a

adjacenplogreh teraanuse denomer dgmains hewigg cyyieingrdabnet logp aedusaces
[ 4.0 C .
1nclu%£gﬁenfgﬂf}%§e§f%% ﬁgﬁgﬁls qﬁ?ﬁ-él%§ dkﬁlre%u S{gﬁrsfftlelrdsg{sama g{g)rgr?eg% type 1
domaias, aad¢ekilke) artas) i@t exangsle,Gn thy @kebNLDL recap&ﬁcmﬂomahnts
nosai c protein. [43] The_ term"fam

represemaé by the congensps $eﬂﬂ%r}ceh%?§g%%tﬁ>§s®és@¥sﬁbﬁ8@é} Ié) Hﬁa%i)p Fgerein

X‘{E@ arftf K, Qe[cﬂ‘ﬂ%ﬁgsehf’eg s‘ib‘?ﬁe-@é’{ﬁ%ﬁ 18 ri ﬁ§m the
[r an no uences S|n1 ar s querices
deﬁgmuadqymﬁerafmyumamsbrved because they are inportant for

the fu he pr ot d/ or the nmai nanc

the thid athersionaRer fabdlloospedupaoe Byiidp g Sibseduence of
at 1ea£&ﬁe@£@ﬁmcafc1dsﬂé§ahués@palm&foméﬂrdoﬁf&ﬁl &8 dia ecﬁ%ﬁ@é’fnoxﬁhwh the B-

A-domain famly, the EGF 11 WD 2007/ 009

factorp@T tusspls¢abans3e thel Bfactdradeifingd leppdire hmomg 1bé 25% highest alpha
carbOI%AgCPact?rsqg ltll?% é(%ll'rree ﬁ?lgﬁrg%rsf ua‘e/]? gggplcﬂf‘t th%J S\E%Pé o%ht)]ge SgorbB factor
for th@ﬁﬂiﬁ&q‘lheﬁ@!w anleast abutl6S. Asikd hbein eererh 'Bdndor" (8 'Sémperature

grred to herelg as a "target nolecule,!
factor A drghrss¥alles fagtere) vaiﬁnwyﬁ@m Xupstearierdng dgay The B-factor is a

[
factor '?Pelt %ﬁ ei))(@ﬁp rﬁggteitté ]fhe_Fg ?%ﬁstcgft gst'effg E&Céggﬂ EI‘BHJ ?13 Jt?oertgin)oups of atoms,
that defsunbm the degresto whiph dsctranddsty dif@t‘@d oat B- mctyrscdlﬂmioyed in the

ul e ca able of r i ti

pract i aprepT Taseat e B ellbetoon w daRo B THE fle orege
alpha-¢80h BafacePRe4OE: (1. €., non-bi ol ogi cal conpound such

as, e.g., an organic nolecule, an inorganic nolecul e,

or a nol ecul e having hoth organi c and i norganic

atoms, but excludi ng @bByfacotg)tindes and proteins), a

m xture of chemical cofpounds, an array of spatially

| ocal i zed conpounds, a bi ol agi cal macronol ecul e,

Wheret;]a%qrgz,sp(&glﬁ é(g‘gle P]d%f regﬂg‘?ﬂ 139}hq logp aqng is g I%F §’s‘fl§¥ﬁ1€3 -factorcy; 1S
the B- aecJ?cfr £3€hH 12 5RL Rrbbh BF o %ﬂl %‘gﬁé‘%f RSl rom a

ogi cal * materials suc acteria, Erants fungi,
8: o?g: Eﬂ] ( %P%;(enrr%”%qultl T, f?qg ugqaohref%ﬁ [eo 1ndlc§ééla| pozi‘g)eytlg

complﬁ)sﬁng hlﬁezislt i@@o malblﬁér domiged. T RpathRMoEhdtdOmathsdn a n@ultimer
whol e tissue, a mxture of related or

can bq,ﬂﬁrr@ﬁ &%ﬂ&heﬁ bastaémh@r A mltipe is alsp kppwn 988 combingfariabrioggic
protei bLF & %{na}lp oLehé‘ otell 9et nol ecul es can al so be
o} B gmRinah ot

y 1 nclusi I'n screening assays described
herei n[43] byhetenarimidy tandi ‘innily tlasy age sgddntbichangeably to

rotein nteract| ent. .t hat sel ective
indicafepisinshal afs W&Pﬂ@n tPé‘f"E?%@F?‘ﬂ?P BN A ties Hyfeir amino acid *
sequeitle8 d€h&eMesd sBQlYBRRLL g6fkallyl dmbertEELdBED tPJ:}!' BKeh oﬂ’cﬁlt for

used herein to indicate a noi'ety or group o nnle I es
the fundimn of theprotsin guimdhe mammnaoce rithe thiesdimensiosd sameitiee of the

proteirrlr.D Examples 0 sucﬁ %aml-{les inctd Qlk e LDL Receptor A-domain family, the EGF-

11



all ows the discrete separate nononmer domains to remain
separate when joined together in a nultiner. The
wo Revkeo0mDI ety is typically a substantially |iPEEDS2006/027139
noi ety. Suitable linkers include polypeptides,
like famailyy anxi:ﬂmlxkea@slddm,onpkb]qtreld’edma@leacas thatibdisd wrttle tdrae tardet.

Sui t abl e, | I s |nIudeot|onaII substit ut ed
molecg g; éh%f?r}ﬁlfl 0 al|l1%§[ af Sﬁ‘%‘?’é"%%}'ﬂ;én at oms
' ncor ppgrt At eehé RrbPeigeRd, bﬁ.’l@o P@&%&Pﬁ%ere-{ﬂ B Qada@ét nfo'l@:ule ”

nol ecu wel ght of thé linker is less than
enconBRe@s dahd@mmet%f sibstapeasant yoledutesnwhich winge fmn g:]mpl@fnolecules

t i nker_.i s bout, . 1500, dal t nd
to conlissrgPiF o1 e Ral B BE PHUBE du et rriei, apighydrates or
any o8 mBRceERhPabRIGUBED dnRionddy @ﬁbl&ﬁ@tlﬂb A6MBIne e Bf&[lﬁﬁl@ a target
nmononer domai ns to cooper at e, where each of
moleoulesc@nemcéude@emnmaé cmp@mmﬂr (1 do peil- g@kpgicaé cmp@mﬂesucb md@ an

e.sane tar |nm
orgamsc m%lgcul%gg%qrg?@c rnoﬂ%élf 0{ %8}0 egg%%@g%yb%ﬁ%% ic &gd inorganic
atoms€PhEQstNging peBnyplepfided@nd @fotéins)P R mipRRRS dftthediicad H(brﬁpounds an
acids or other non-naturally occurring npieties. The
- array pf sppEelllepalized gompendsonbigtogicahmeripgolesylfe A bacteiophage peptide
s P SR el B 0 Sosmueoe Agdiioge
matermmbh hipacterianp. laﬁ(sg fisigi, or asinab (e, nabmonlied) cellobhtissti, a protein,

WO 2007/ 09018 US2006/ 027139 The
a toxin.ReRIide oGy gl RaTE P P Qb ebmk@P{% ingfudg, e-g., 2
whold R4 % \AﬁBﬁq{ssﬁes a hﬂﬁ’ﬁlﬁ’@@ﬁ%&%da&%nfﬁﬂ@d ProtdiRd GRERERE BT viruses or

even en conplexed wth other noieties, 'including
bacteriad streinanpihe likot Rergetmnlsreles comalsalse defingd hanmiuszl@mm sereening

assey] g BRI BF BRETIy o PRar TBHOBEe PRLaim b et lie, an

agent SiP 88ladtRdlyfinkiblts b BdpiOihRirdttioffBEtwWaRE twd pfadetehfineld ali@eptides).
binding abilit fthe A-domain in the LDLR is an

- indepeltfint Tpe vkeﬁlhéﬁedés@mmgd@ﬁte@erp@lﬁ%m group of
moiet{eﬁ ‘fljtalt’ ]ﬁdoqnsI &ecoﬁﬁ&?g R oﬂmgl%rﬁ?srca& Hﬁe h@norﬂef%%ﬁ@ "The linker
at renmi n seéparate i'ndepen doral ns_even en
allow@ﬁwplhsemds@arqteamnﬁdneﬂ d:cgl%ﬂnsetb remamh;epamﬂetwhmrjomw together in a

e L R RO e R W
1ncluc{efpaﬁt1&b§egolpﬁfc?él@ aciddlip Eﬁt?deerglcfe‘{@ééﬁé eﬁﬂ thé ﬁf(@ I SuitaBleAinkers

ss by which nuc otide variants are
also llgéwmﬁedall}esubst@g@dddkm maietiesthe bave omommre\nxwgen atoms

o iy 1y s BB BERLE8 UL DAL AP

than ab6HIEM00 AaRore M6re 1@6&@1 tHeansleagasseibst dfienliflep ealeetthan about
usi ng pol ynucl eoti des that encode the sel ected

1500 daltons gad sspatly igevrehen abave WOQhdaliens.s Thelinkes cagbe small enough to
i
allow(ﬁ)( (!hyér%tg@ nﬂa%’tg In%:oglﬁml%l‘ng{)rgglég {?,&, &ﬁ)’p&%’w) %%’., %f% ?Jc!lr}g)tf't}%r&screte
separa[te tm;d&mef dotadihein comuliiens baddsao thmﬁe&:&getaholenule via separate
V t ted b th k
b1ndlqg(aé12eg, Igggrgﬁlg& b gsﬁggl{l q:? pol y%/l cc?dgn%g S%eptlde ora
polypﬁé}:fd%rof RERASadidddr IRES0hS %%mg{'@ctchﬂﬁrg FOEHEC a]!'he linker can be a
tagenesis and the |1 ke he tterm "shuffling” 1s
portionsdd riatlvcea;elquerwe; adarczat thereod,ontai syathcnsdgeenee linkers can
non-i den uences | n..sone enbodi nent
compityp e AR GBS LBUY SPoyTRE TEA b g combination of
both. r econbi nati on or via non-honol ogous reconbi nati on,
such as via cre/lox and/or flp/frt systens. Shuffl i ng
can be carried out by enploying a variety of different
formats, including for exanple, in vitro and in vivo
shuffling formats, in silico shuffling formats,
shuffling formats that uti | 1Ze either doubl e-stranded
or single-stranded tenpl ates, primer



based shuffling formats, nucleic acid
fragnment ati on- based shuffling formats, and
w@bkdogoomees eot i de- medi at ed shuffling formats, aPCT/U82006/027139
whi ch are based on reconbi nati on events between
n on-i def#d] c aThes‘eqn Esapemiciric usadehenieis &o indxdtel aproperey of a moiety
ref erenced, her bel qw, as_wel | as other
that 1 FeRbend¥hudril RS PP BB T SomPIRSeY a1 othes AoRiplcs
includfg45esk & obher hhnBinr 86nAnd OAXWHbHEmS‘@ 9%@&9@(6 ﬂBmaln in
an am no acid seguence conposed two or nore ‘am
a proteat becanseit basnant inderteadent prapesy dlwd ast bereoogmizatdmdh separated from

e 08Bt hcd RPN oS STEUERE R AR o

indep@alédt HropeftyC DE@ xR PRP b SPatabeiAthids theSRHMER GEGhonlet %])mams in
The tern "pseudorandont as used herein refers to a set

a mulpimeas dlap seraeis sepq@@ip mpmﬂ@nﬁ dmains pshyyleptcotglexedhat joined

ous 045 4 AT T B s b e

bindivgiteslih laichyltitler f@RigaAGi tions is [imted, but any
pseudor andom position is allowed at |east sonme degree

of resildde Ay peedibsrein [‘digpetathevaletiont refgesi to gapedeseby which
polynuRRBlid @anan?%ﬁg g?x%e%t # Q:xpr%gseed USEALNEHE Br an act1v1tr¥ (852

I nt er changea to ah amno acid s
polypepndez)Wlthﬂ)[IEilmdmmty):mchSreCI{rEﬂz]: piideesst @b orandrd @alﬁﬁdedes in the

refer turally oc urrln nd synthetic
screef GrefeTectid Ao BHoockify A AEPAR S HBE HO KRR afidsd it prpode the
select®t ¥Bhdi8sted 108fenb MRl ewPPhriaftsd legéféﬁeekfoﬁlltl }IINOIXICQ af 1885t two rounds

natural |y occurring am no acid tural [y occurring
of vagphangeaeiation an@ cart inolyde v Gl é@l, mme g@lnﬁs IOf Vam?dilen gageration

and SXE(L,tIOI’laSY]aI‘I rlg%(;g ? g?{%% Itgfisl&%?rg/to@)gglpg I[kga)g{lé te s‘iqul in the art,

1nclu&i>n@,fmg phya &€61-pene AORN r@(‘rb&rﬂﬂﬁﬂl‘cﬁﬂﬁ cl'ie%l@zﬂsmﬁt@ enesis and the like.
conmpounds that have t sane basic chem cal structure

as a ndf¥k alThp tere usrhlufﬂigg iyiused berpig, to indieate regpmhination between
non—lﬁél{tﬁgps gﬁéﬂceé Shl%%ﬁ%%rﬁb%&ﬁné}ﬂj sﬂ&ﬁ%%&nqﬁ&&?@%oss%(fgruxp ia

am n
homoﬂmgolue mnonﬁunalmeh ot eiai mﬁ-lﬁ)uioﬂcigdud egcombinition) sueh aeviate/lox and/or

sul foni Such anal o dified R groups (e.g
flp/fr{ Systemtsc Shutling carobs ¢ AR %gyeagf%a&wm ogékffer%fwt
includiRg fSARBmBRS [£visH %.Hﬂ Wzv& §H1Hﬂfn%rf§nﬁ'§ts, 3n S@kY El‘?\iﬁl*ﬁg formats

occurring amno acid. "Amno acid mnetics' r's

shufflitgtormals thaj rpitioeeigher Haubltratr@dad of singletatnddigemphates, prlmer

om t he eral , chem cal ur e, of
baseddsﬂlﬁfg Bg rana Sbultlcl?lﬁ g{: @ﬁgn—%‘ﬁseg shﬁﬁhlég ormats)
oligomuclsddidenaddigtedStuiffling fgtneitd, AN of&ihebh 4r&Based Gﬁ"l‘é&ﬁﬁ’fﬁﬁdﬂ‘bﬁ events

amino acid substitution" refers to the
between nepdpentigalasapancys andrare desceihedinimorergtadl arirefarengeddeerein below,

as weﬁl'ég' E‘&{ sinfifar ?%%%krﬁhoﬁ‘ bgge%%ﬁnﬁ);ts aﬂl@ LA ﬁged herein

al 1 pha arns 1 ani ne, vali
referslte laquobel,uckmﬂde szaqhmme ionen amirgr mxpsaqﬁexﬁm cbﬁlpas‘dddﬁ tWa ok Atbre
. ali.phatjc-h dr e chains is serine _and
aming ?ﬁlgso drF@nS ﬁ}f)c G0 TRRMRE PHASFSSH gT hé’rfﬁléf@m polynucleotide

sequeASNS NG Acidl s@&u&l@@bﬁﬁnbﬁd@ﬁaﬁ%@gfw& s@Qﬂl dlg gh i Q! eWhl@h can

group of ami no acids having aromatic ns 1S
ComppkﬂamyalaaIquu@ncdsyr 03| ne and tryptophan a group of

g:né |n :1) [ i@]d ] r}gl aﬁ?rg%l B F 81(1215 Sl?%ijlger g fg‘f{ﬁ}%/ ¥ |8 rellaqeii @fsequences,

polynfi@lébtidt Siofype Ogﬁ&n bk Hh\f&lrﬁit&ﬁ‘vd%ﬁﬁﬂﬁy% sb$hA YR Righ& Fekidue
met hi oni ne. nservative am no aci ds substituti on

groups include: valine-|eucine-isol eucine,
phenyl al ani ne-tyrosi ne, |ysine-arginine, alanine-
val i ne, and asparagine-glutﬁyine.



[53] The phrase "nucl eic acid sequence"” refers to a
single or doubl e- stranded pol yner of
wale@gpodobonucl eoti de or ribonucl eoti de bases reemU$20061027139
the 5 to the 3 end or an analog thereof. [54] The
variabgitypt OHeRPsiigns isdfraited, but @ygmquunmidem patdicds aboeal at least

omee éjej&%s%% a?iatlgmre am no acids. The term does not
ire a start of 'stop codon. An am no acid sequence

can be [0 odEkk ﬂeﬂnﬁfpblﬁfé?ﬁ@é » Sheptid,F gl epbordi et ﬂgwlerein

rarre% provided b nucl eot i de sequence.
mter%@g? bgwfsfeptwr{mme @pmmqwce p6570 dfreoteamyino a01ds

" pr om)t te . .se e | ocat
upst r ea gn dﬁ{e% ovvf%ns} n‘r%gel‘léf?#fr F%Fﬁ ?W%HE%Y Qecgfring “ha synthetic
aminb reids,cs iviad | rntih@bcid bealb syvaldvueting Beid @GaRAES IaPfAaRshn in a
bi ndi f ol ynerase and other proteins to
maniey ?IETP];? Y &P Qﬁ'é‘&arlf YRecBing[aggno acidy etgrallyospuring tamua) acids are
e t he
thosegé?llrc%(lnﬁglgdgﬁﬁ& g%gatlg\g@g% Rs W%ﬁrés ltl{q Q&tlr}?)o%'iqsﬁfl%t are @{er modlﬁed e.g.,

hydrexygeaiinssmy- c&b@rﬂgﬂt&&naﬂe Mﬁb@@hésphﬁ@éruﬂe Anhae8iddsalogs refers to
igin of replication.

com 1\9\@ ]3 {1 0 tﬁq Pt{%{gl ¢ gﬁ%ﬁé bggi\é %ggrgmg{ StiucHmg 85 3 Jﬁqtp@Hy &[eprring amino acid,
ie., dhicPObGH thNs bENT BaRFogch! AOSEHLRLLRD, ANt h WS LAOM r

initiation sequences, an prono
groug, egiy| hmoseringg n@ﬂh@cmpmﬁmmm oflfoxite, mathionind mret}ﬂyhsﬁlﬁinmm

Such %ﬁ#lg,lgsellhagfglm A fe edt ﬁlgaougs gég {,TR(I) a%}q%\é\?lggél%gg ipaptuigl@p]@pcmes but

retalrﬂhe v@n¢ bisic ¢H&dil@a@%@§ctﬁﬂé&¢s atrﬁﬁlrélg) J)ocuﬂﬁfgl a%'nﬁo 36idd+Amino acid
rotein or vector, has been no
mlmqtlﬁf Tt to Semétal gompeumnds theg bas msjmc@lr@ tlamscdlﬁcrepirfwm ithe
[ t cl el c.acid or

gencrfl cetfedt s ik of U iy e o e Heling 8 o eSooBy simlr o o
naturathdodeirethg affine acidf or exanpl e, reconbi nant cells

expr esi%ﬁgne,g that are not fé)und MW thin the native .

(nonre i nARSCrYasVRABNNG #rad sustitugion ' sgsra dasthe anterchangeability
of res@RIBE BaviNB$inAlaL sib BRAM. SforaRaa éﬁgﬁ g%ugi%l)f %?'E)gé‘c?dﬁqhaving aliphatic

under - expressed or not expressSe
side chping sscelyeipe elaninsalaline( encise) aadtisolelcide; bigrud oftamifo acids having

when.  referr,i a nononer or nultiner,
sliph R} e NG Biforiias ERH BLamROStis Y g amide-
contaiing didkechaisseaparaginetdng hﬁdﬁﬁp& gﬂﬁp ot aRi{HPE BdQBC RO Smatic

Bo pul ati on of proteins (e.qg., or tissue

side chyag sphenylglapinpdyrasing féﬁ)tom@usa gronp of agimnatadschaving basic
t i ho bi ndi. assa

st RPN iSRS, b SR Bl LS

contaiparg sidadhains timeygetinamldanethpnimb Gtashosiar eming adids Substitution
or_npre abov background) and does not

2X
ErOUupg, %@%n‘”aalmeé?‘&meﬂselﬁﬂ‘fm% Y al@%lnéttﬁeﬁmwdry@@@ra@nlne alanine-

Vahnepaﬁﬁ@@hlagﬁelél\ﬁaﬁﬁ{gﬂ e. [59] The ternms "identical" or
percent_"identity," in the context of two or nore

nucl ei 83ci dhe phragoinpplept dcidse@eanceh eefers to @kigld @ dovwble-

s B IRl RSP SR P T i e >

endorruminalocgtmb@ts or pol ypeptide sequences having a
speci fi ed percent age of am no acid residues or

nucl eotdliesThetgrma ﬁ@chm refgreeto @ podynuckeosidé shqnemde)e,ncodmg one
or moféz;ﬁr'uﬁ@ ahiby B heret ALls AR cal%'r%?gﬁ %‘E (? O(y%@n Aﬂ)oqmmo acid

over a Sp ec

sequenq@e:an be enboded/ ar aﬂyhﬁleeiﬂsM EfFBRALRAGIAY fra38 Prfdaiasyes
al i gned for maxinum correspondence over a

pdymtcg‘?%’g??%ﬁn% ndow, or designated region as neasured ’
usi ng one of the follow ng sequence conpari son
al gorithnms or by manual 14




al i gnnent and vi sual inspection. Optionally, the
identity or substantial identity exists over a region
wo bav/od®iat | east about 50 nucl eotides in | enge¢/Us2006/027139

over a region that is 100 to 500 or 1000 or nore
nucl eot58ks Bhe tarm fproamital’ réfers t@ragidns oosequencedbeated upstream
speci fied, .over the l.ength of uenc The resent

and/qr AR TR PRV PaRiar o5 Fgspehion thet GRVeLYiginF ecoghition and binding

of RIA B ASerERAME RARS gr&eénm A LA KidRCT/ US2006/ 027139

wherein the IL-6 binding sequences ‘are substantially
i dent i cl@b] (A vectcaf’ rt‘feasstt) a@@%nud’ka%ldeZS%ch 8gr in8&ndent of the

nost 800 naRin TEPHS Fl A R s ReSrSm e o AF o ncuce
plasnhid& Ve€lodsQypisdlly fve 2EQrLA d\ﬂ%l?c?‘n&@ VEQSHs ofin comprise, e.g.,

pol ynucl eot'i de or am no aci d sequence is "heterol ogous
transetwtloal and donglationetguiingtery, tranw-@ptlm ardelanstation initietiomtequences,

k manner . as foun
ond rleBSEF R 5 BATRUTRAR ottt bt g
li nked [BUJ] a mtmf‘@g&usln@@tdlvmn uS&hwah et € . 1t adell, or
codi.ng sequence which is different from any
nucleiggid, aqrwymo%wtqrﬂgdwmeé thag theyegHj auelaic acrﬁemp@mwr vector, has
been nnﬁ?iﬁ | me ’ H@{Jgggﬁf of ahl)géti]e%@]ﬁg&? L{CEEI(E ?Jl(% éﬁ@r%?eé{é gr gle alteration
of a ratimk euclein dcnd dmprcmtﬁr ortthatthacel iakerifalfiomiarcelllse nsalifed. Thus,

rel tlons ach ot her in natur (e. t hey form
for el R IR A UK B T G i g Ave
(nonreEtﬁﬂblﬂﬁit}J foﬂnl Of tRC&H dr! &Qreéﬁheﬁﬁ/e%%h& thhthre %@fv@gﬁéﬁhormally
ence refers to any amno acid other than

u
eXPre@m%nun@cweUpnemd oppelaxprdspedtdiellcor r espondi ng position

n an th a. ral l
ol yperorhe ot he RSy (haeleebraY s oo aelwegpide, when
refen\ﬁboﬁﬂ’o% 1h oG 10D Al 5@ 6r, WeBRawa |bﬁlcﬁﬁg3reh&[tﬂ1ttﬁatclfantbe @eterminative of
r. domain querled and when onpared to a

one
the pregenge ézlf rhy p@bmﬁpfrlqlwg @@a@x@g@@wwqpﬁéﬂnﬁa of pevieingieerg., a cell or tissue
lysateg ggg rolhk?e ”I‘flfu[v, %?Q@édgﬁ%ﬁ%g%r@%? aéag %éd in antibody

sequ
bindinglesstys, yHe S[psmﬂed monomedotyultiarg hrnds (o 1 pﬁrtlcﬁip:t lal’@t hy)lecule

i gned guenges_ oy a co ar| Wi n
abOVﬁaaéﬁ% TEREof e o 1 Pw?aaq 5vF B K %Spﬂbbmd ina
s1gn1ﬁ<%9&hb§r%o mheldﬂme@anés PRRBNtIiS theadfipld, Ons or del etions
(i g as conpared to the reference sequence
(\Nhl ch [8%es %ttemﬁi»der@eala@d percents identitygl istthe paitextfofitwo or

f _the ences. The percent
more R bef o BRRSP B ebbERthp Eid (¥R R Biore Sraopies B pfticauences
that ad theRi@s. tSibsiadBally dahtidAlTle@irs toGiotbrRasi nBEleRHIN 0B peptide
resi due occurs in both sequences to yield the nunber
sequeppes v HIgSPEeidied p@fﬁgntagﬁ of aming agidaesidites of nugleotittes Hisg are the
I &do 0 ek Hf S [

same&nzoé d%dwpo nB%r gt? So lglr{g 96@ r75‘9 86‘%@]8% A%@A) (ﬁ 9t5 /elélen’uty over a
specifié@regmny bg Mdheh het s@emcﬁedt(a@et}mfenﬁﬂmﬂ:qm@ dx&ﬁh chlylpar[eﬁ 3hd

i ?ff)tg’ft erns "identi cg percent, "identity in the
align BB COReRPRAGRGE evwc@@m?né@r windgw, ebﬂfiﬁb@aﬁddegwn as
meas@AUSIAE B8e of B %ll&v&ing d%ﬁcé'r&frrllgp&ﬁ&ﬁ ngSEMror by manyal

e or yg?eg

subseguences that a he sa e a spec
allgmpemtcaa tvwgel infpeativm oOptlci)IdﬂlB’e&lﬂ ddensityoor sabsthied idbatityt dadsts over a

. ape. .t en. c d ali nedfo max
regiof 1 sl SR DSRISIBL B re vk meicnhatdR ke aag or
1000 b HotmasteoiBaSoH iy 9tidg 1I91@ﬁgtﬁf ortif ﬁotfs?leélﬁ% eSE W&iéﬁ?of a

conpari son algorithms or by nanual i gnnent and

SeqUpFe ublre prasepbmveRtinn Savidespelbieptidss eomeprismegl s bihding sequences,
"substantially identical." The present invention
provi des pol ypeptides that bind to IL-6 and that
conpri se a sequence substani?ally i dentical to any of
the full-length sequences descri bed



herein. This definition also refers to the conpl enent
of a test sequence. Optionally, the 16 WO 2007/ 009018
weOBRO6/ 027139 identity exists over a regPONUS1va4/027139
is at |east about 50 amino acids or nucleotides in
wheréiatigt H,-6 bindingwequqarced aeabbsyartiatly identiegi(ap., tilaisti65%, 70%, 75%,
75- m I ds rncleotldeslnlenth [ 64] For
80%»5832{1 %ﬁc@ OF §§%&3?@{9ﬁ1 tq gtdpashppgllsh él@@bﬁ%ﬂ&@cae%pragldad herein,
1nc1uﬂ1ﬁ§ %ﬁ?ﬁkﬁ%m@eﬁqw%{?ﬁf%f S‘E@Sm NeJy:4£§4. sequences are '
onpared. Wien using a sequence conparison algorithm
t est ar{dO]r ef & pelyouclsagiseneesnaadd esyuenads Findterobogous t.o” a second

b di nat d ted,
sequit BUBEPYp SARENCE At DA s FonesPoRIam bapLoripsly-
occurding s@@i%hgé‘satl:‘%g exani$1é 3hrbmBi? Qbé&%l@l&}frﬁ@moe:{ ﬁet%fbg%ﬁs c%dlng

used or alternative par aneters can be desi gnat ed
sequenee c@er@ &0 & onging bapanc wach isdiffeteeniroalaoy lnamleélyt-dfwumng allelic

vt SEE AR b Sk el o o SRS e
that the D@t RRRrRBAPIBES Sukel R a Aonsﬁmat &0 RoMoOAP@W the 88me
used herein, includes reference to a segment of any

relatigRfiiio qaplkothgrisatatuse (40 nthey @emsa posnetuelly oseyrsng Sepion protein).

faLSUmt t E[S ]?go}g En&fﬁ%hréﬁﬂ/ %gcurﬁ nﬁg 290 ':)lﬁ 2 p?%Bmt s%éflgeglgg pefers to

any affifib agid othlei than shesanjue acid thm)bcbtﬁs Qomﬁabﬁélspbﬁdlﬁg position in an
reference seat?]é(ence of the same nunber of contiguous

alignmeat; Wiy gatyraligrocepaing Religapiids vl therlaweysmallest jum probability
wher@{Hegzeﬁl%anW\prH%Q{ th%llér%{'ls‘l;&t %{onoﬁl%g H%‘g?llﬁﬁla%%d and when

conparison are wel art
compated do renaturadly-eequensegudnoe in the mparedmdantdnrtedatabase of Genbank

t he | ocal honol ogy al gorithm of
“Smgﬁgﬁfgﬁ’ods\f%?‘g}bﬁﬁ?‘& T 970) Adv. Appl. Math. 2:482c, by
t he hormgRlogy-Paiceai I\?@Ese@ﬁé}ﬁé ddnmt ffls deechig8Eby %}Hpanng two

Winsch (1970) J. Biol. 48:4 by the search for
optimg|ljalignadispqudacerourco f cormprtion vandow) Wherein ﬂ(lelpxaayn Pf the.

Jt e !
o O i B0y R R .
gaps) EAS('ﬁihpamd to theA&Efent@sdghenddl(shivhsdods @U’t@tﬂp@ﬁe a(ﬁﬁflbﬁﬁfreieletlons)
tics Conputer oup, 575 Sci ence

for OHVQEH 2 gﬁmw ?&&twewa%ﬁ me@qﬁzﬁ@ge i1SGF tg(hlay determining the

numbkPSPAREIHRY ; aﬁ@ﬁi%h tife 1Qent1 ) La&lip g%e or agﬂﬁ £44 residue occurs in
Protocols in ' ecul ar Bi ol ogy supp enent Sﬂ%

both Jeg@gncente seﬁldrthﬂ mm‘tberawf u&eﬂmﬂ pesigons, thviding thehmnBleAGTmatched
scrihed in Altschul
p081t1f>11§g@b§1g ota]lt%u[rltl]lbeé POSI%PQS na ‘fg

owl,og §BI§‘B"{HFS\?8|3§)(1 multlllalylng the
result 39 11008 ?lél(pfhe p@ﬁfeﬁt@%@bﬂﬂ: MSTd@ﬁ@l yses is publicly
avai |l abl e through the National Center for
Bi ot ech®dl oghfe ﬁmr“mﬁ@qﬂ” or percent “1dent1ty,” in the context of two or
0 or i thm
more Qﬁ%}% \;18{5 Wp&&pépt@le HCC% 1y gr tﬂ EN(I) §¥ egaﬂlgﬁ%%r subsequences

that apeathe sari&GPsgvelayspesied péryd:rm@esdf@hhnd\@dldi %sﬂfueb engiidiedtitiethat are
the _query se&{uence whi ch either match or satisfy

the saggrihip g«?rpwe oad digged mrégﬁem&nsweémpdﬁmvem Feffiparison
wmdd% tdp d@sidieh Rbidh 8 nial eJi ﬁﬁg% Bg gg %@H&e&%ﬁjanson
1 rarerredora ast nel

algontlhme@‘rhy mafual tlsgriment emd wilsual nmppctmh. Sﬁhb Sequien¢dsiabd then said to be

“subsgliAlBeneGTT  retbiin Biiou o e molrgPHRghibathied o and
that c&h{oﬁse PéeQunde@BRshtially AR AcAitS Qﬁ}‘ bORS £@- féﬂ%t gﬁbnces described

: ﬁgence for as far as the cunulative alig scor e
hereing ghhip definitiprealse teferotmtle abimplensand pAs teat quarice u Qptiedally, the
usi ng, for nucl eotide sequences, the 17 WO 2007/009018

PCT/ US2006/ 027139 16



paraneters M (reward score for a pair of matching
residues; always > 0) and N (penalty score for
wor@mewns ng resi dues; always < 0). For am no BCT/US2006/027139
sequences, a scoring matrix is used to calculate the
identity existtaveea sgumethatfix belesit abowf50tangnavadids b figldotidesiahength, or

e e
achi evegqy al pifiseqidage 644 it)%,‘r’]@%i?ﬂg{]%e%%ﬁﬁ%ntrcg aét5'a8a Peference

bel ow, due to the accunul at
sequensgapiwhich issieequaycesat dompaled g Wientusingarsetiixce nompdrison

Lt her, sequence is reached. The, BLAST al gorifhm .
algorfiimy st Ad efﬁienf? SEHATISES G GFER 5 AEOWEHER. CHbselyonsh goordinates
are d6RARMOIf Heb&sal mQﬁencyaf‘goﬁhéﬁgﬁgﬁﬁreQﬁ BRHaRB:S A% de%ignated.

nucl eoti de sequences) uses as ts a wordl engt
Defaply\progfam paramgtessgpadreatsedyror alteinative [ldamtess, cahlibe desigmdeda The

AR S BB e
sequéhcestureihtior petk atfetncé Bqueficel Based bl thdto

gtﬁh@?ﬁiﬁ&ers.
scoring matrix (see Heni koff and Heni kof f (1989) Proc.
Nat | . Abal. Ascrompssigon gdndayg’ 8y userihgraimineuda)refstenseto a

o ' -4 . ison of . .
ARS8 by S P N i BB B0 Pbonstoin
of froqme 26 or 600, aswsllxtabsetti X0eb abowt206) morfustiiey atsutri O@oi dbyut 150 in

et ween two gequence (see, e.g., Karlin and Altschul

whicl § §eByFnes 158y REQPATAQ tap Tekrpnce Seaengp OB 3a19 gpbergie
_ . T ¢ . BLAS .
contiBRAS #gﬁtlgﬁs @&kﬂ&wo HqidR¥d 4 gf)@ﬁfl?w %;%cém«?ﬁ&ﬁrdf blfment of

I's t mal | est sum probabi |'i
sequqmees/fod egmparison dfeceiell-bnowh irt the apr ydipidl atignrhent wh sajuences for

ch_bet wee nucl eptj de ,or am nq acid sequence
come{Bt kol P b afto &y Bl C R Tectihi JRIEH Weterman
(197® oMk deyieMasi. DidsaE, HyahéhbBbRES AL H&H WBdsEhrh bf Na&dleman and
in a conparison of the test

smal | est sum_ probabil it onpari
Wunseh | 2% Jaldpl Bid). #4443 drdhesreechige sigiileriiemgthd of Beagson and

. t 2, . . 0.01
RS PRAL N 18] 6520 S5 30I0 Sn GuBs o
these @WTQGAP,CBEST]ETDRAMNG&([ BBASTFAGH e Wisconsin Genetics
Softvs?c",j\cf:[c![1 ﬁ%& ta%qc,: Zielnétglifl " S]téurtgrtr @?ﬂuta,h%éﬁﬁl cégr{]c;gegnrt, ﬂ\ﬁ%lis%%[ %\Iflil or by manual
ali gmg@l}t’dh@ GRRAOhsFdcASS (B, AOSBA BSibe L @u»‘%ﬁ“ BR1o)s ih 9{&% lg/cular

~denonstrate the conserved cysteines. The connecti Vi
Biologyp (1998 sepmiemsent)). t he three di sul fide bonds of the

f ol ded mai is illustrat chematically he . .
cpnsen4§§' sed]qn eeﬁ%l_éipkﬁ(ﬂ Ifsfﬁ‘? R%:og : 18&@%*35‘@&% Gg’gmhm’ which

is dessiiblel iphrdisoBulee L. (1990) §. /0], BRdIC2 1FAIB-NLY, AdpadtRrely. Software for
designated with an asterisk in the consensus

perforpigg s deST ppdyserisquibkicly avpidahde througbribertiptienl Cpnter for

N -, KNy - P .
st 8L 30 AR &l ARRESMIE) L ARSI gy
identifiyidg highrscqrBizQeleOpaRy (H$Ps) b ddentifin@shorowaeis @S 1dn@fhoW in the

The conser.ved cysteine resjdues are indicated b]é/1 C,

querySeanenfe Ve ris eithrs ratehrselisly soma apgEve-uaiperbthaesheld sspre T when
alignddWHiE & ' hnt ' ce. X iS]

nd R 8 R DS sl fontinl MR Mnins, 11§ dBeq to 0 the
neighbeshpodiwerd fareethrasheld{Attsathiut e dly sdpBa)NT1RB6 TiffRighborhood word

... PCT/ 06/ 027139 il lustrafes t f ol ded. A-domaj ns ,
hits R 56 Ot PAAE FOoRRASE 1 BARISTER 130 RO B LI i word hits
are exGélded UbotR dteEtifhs 8idn@ Tactdiyliertde 6 &aiMd e ORIt FOMignment

three disul fide bonds within each folded A-domain for
score gan by hicregseds Clmulptivedworss wekscal quk0dd wiigg) fer Bicleotiide atquences, the
sone of the ligands recogni zed by naturally-
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occurring nmenbers of the LDL-receptor famly, which
i ncl ude inhibitors, proteases, protease conplexes,
W(W(mamsms:ar rier conplexes, proteins involved PCI/US2006/027139
i poprotein netabolism non- human |igands,
pararaptprsav{drqvmd seare g @gairar dnadetieg ms1d@1€s],]alvFa}g o ® afid N (penalty score

t| caI i Il ust g ener, schene for
for mAGHHRR F&dobel i L Y o B 6 e cinees, abcpriag mtrix is used to
calcul@e tat duﬁﬁlléth@ s8@lke kM sitR ROIR WS 'Hﬁb Reach rdg@&tid?lgare halted when:
mul timers of the sel ected nononmer domalins by join

the cppulagize alignagenisensedalls 96yl the qirantity X from dts annﬂxiunwatalchllesed value;
the cﬁﬂglaﬁ% gc%% gcges tg %?rﬁgl lslﬁgfr ﬁ{ﬁ@)ﬁég ?1?0}1'1'5{ }rcr)}rj}lﬁ)tgrlogg ogmore negative-

scorlhg mﬂh‘he a[@ﬁheﬁ_ts Wi itlee-éndi of eBh&HOGIRCE f eANEESTRE BLA‘S’T Aborithm
anot her sel ection strategy ]éﬂ?w ded sel ection).

paramigEE iy TosdeX detgrmpine epensitiviay andospeed othe abgmmnte $he BLASTN

N T T T
(E) odbOeVInsS, W+-drmndmaiohsaribdnofdoph gll_fr‘]anﬂ@ np(?f?{mlﬂ@ Hiﬁﬂ Eéqdeﬁces the
e nultinmer libra

ma library of nulti r
BLASEP Bifbutrh sy A4 Rfulty 8 OB RES DI SO eciEins (i of Hutand the
BLOGUN 7L BARRLGLY HoliRofr A IREAGH (108U B ARAE 206 K. U
89:1091 &) aligmureeintse(@) iofi 50,reaxpeatidtidnnE) of | 7,3YI=F Nrtwiearfil dl@pieirSon of both
tr (?n al i gnment of A domains (SEQ I D NOCS: 53-269). At the
stran op of the figure, small letters (a-qg) indicate

conser Vg¥| I eReRIEAST highlitHth aldb %e&oﬂrﬁé AsthtisR Fﬁ%néﬂ?glb Qe

possi bl e anti body-nononer or multimer conformtions.
Slmﬂ?ﬁYé’éWéeeé 0 deqrenees (saeheg. n{ﬁadn?eandoﬁltschuk (1623) freplMmbsicad. Sci.

US4 g225i85§l37§‘7)a033| %F%sggeoc%fh i %ﬁg%qed[agyﬂﬁ E%Tefggoqth@ is the

smallest\smmtprohiabﬂctg mm);lvﬂgc}ﬂprokfﬁﬁ§ bn @1¥calioh i éﬁj&fﬁﬂilﬁy bY@thich a -
ndstoahlf-llfe ext endi ng nol ecul e an th
mately t“ﬂbwﬁi idgphaming ack! saBenses wpvidmesau by chapceorFor

examfﬂ%r §nﬁ@519 %Eldqp b&ifstleft sithla 0% reliék&féfb @e%llteM@e iR lest sum

donmi ns to two first targe
probabyity Un%lbd»rypartsha of the tesrlmudmeracxdlanm]nmfarme bioldict@id is less than

aboutgieplngcgrg g%efgrfl%]%ﬁ Bﬁg{]az)ogt @ﬁb@%ﬁ% st p %E@géqes@ &}Qa%@pout 0.001.

pol ypepti des of the [ nventl on that prevent |IL-6/1L-6R
interaction. [77 F| re 10 illustrates the serum
hal f-1ife inB IPEE?M@EHEIMA“HN&StoIgG 19

WO 200 9 / 0 713 TAl LED  DESCRI PTI ON

& Trettfve %#%%ﬂcn%ﬁﬁa%%%@cﬁ e/ i Bl amio acid
sequencevizori aorariptyoofl the DI atecdpedi-dlask W-abh¥ing I MNDS:38-50) to

roa%en that, bind to IL-6. Generally roteins

demo fh‘i‘ © SPRISEYRA GYpigmat-i D comRprtivily of Cmﬁﬁlﬁﬁ%ﬂnttﬁ%&hreetﬂlﬂdﬁde

t T i ed usi
bonds!§F the-oded Ui OIS IIRHerEp P h the S {egHgite 8o i
NO:5h) LR@iduWWbbsqcmdleydamg wbetribatd tarhRian ﬁuidhignars BéRElatdligvith an

aste s;((hl 1i\nt that binds to IL-6. The present invention
T8 LS GPECIRIE S°YFRSSt des for sel ecting a protein that

bl nds 9]l LFigiwe Erphsl Aschikichl Skt é?(a#x
g. gor trel(:ﬁ;ltl nglf31 e.g., autol mﬁe andﬁllrn éﬁl{&ijanAdomam.
Panel A schematically illustrates conserved amino acids in an A-domain (SEQ ID NO:52) of
about 40 amino acids long. The conserved cysteine residues are indicated by C, and the
conserved negatively charged amino acids are indicated by a circle with a minus (“-*) sign.

Circles with an “H” indicate conserved hydrophobic residues. Panel B schematically
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di seases, cancer, netabolic/endocrine diseases,
cardi ovascul ar di sease, and neurol ogi cal diseases.
wab@7padoypept i des of the invention are al so usedTUS1006/027139
detect and quantify IL-6. The am no acid sequence of
illusﬂrd;tesﬁtWosfoldedv%damdms somhiesied ayeglihiter SB&hdl B 468 indlicated Blo calcium
.dJL-g H tIO{]S %Sau@d the IL-6 receptor (IL-6R)
binding sfies, gk circles gvi e disnifisle bonds pHhipsash M@%i Asfdomain
for altbi8l SFYVERIELOHLEGRPr | se at | east one nononer domain
that inhibits binding of IL-6 to its receptor, i.e.
t hat ack78] asFignreshindipetes some of ﬂmeéi\gemis rbd:e@ufed(bmnaturally—

bi ndi d ti 0] ‘Wile the
ocouiEBTboety oERendiL 5VC§B‘}°3§EH o) IR %T]@e@ HRitoET Bptpase, grotease
comsibntg] @tdanRhffer c@ﬁdbfek@ bfot&hs fn%lv@&’ ('1}?1 r}gﬁﬂ% 1 {et%ﬁ’c%lﬂﬁh non-

synthe5|zed and used. I'n sone
humatoligands aptibipties, virtsesnand dihers | L 6 In sone of these
ica

enmbodi eac are id

oo t g7t EigfE e bmpSny Rty 3lolnsy e Stheshe forTehtifyine
monéh&aloneidxaHatmnd ® a R%anﬂei@%hﬁg)m% selecitd ehHhorRE H&nhlﬂs tcli‘e.%tlng

mul tinper bind to different portions of [I1L-6. In yet

multipesee! thapelestekmoegomer doresing byisiing thetsplecigd meinemen flompias in

her. .
T T
than omemooghetibatibindsdo adigghdr ocytes). 11 MONOMVERS [ 81]
S E TRt 8 MBI atHAteS Of Aveihenslsetionsitaeey

( guld@@ Qéléctﬁ%) AgRNHme3 Qioﬁf%n?@ﬂﬂ E%ﬁggn%tggﬁlﬂﬁnfoﬁg}?é‘gaﬁg Ubntified from

about 35 to about 50
a hbratymftm@@mem datveins. 200 ;ldmbﬁad m’bﬁomblodcahmll tis theM Jinledalat tmonomer

t .60 ut 9t out
ol fron Ba3 e 3 s oo B ofgmy kg fhe
multﬂxﬁs@ 1iBFArR sefekhléd toSHEAH R R Iptir o@1ﬂ698ﬂ€?dorﬂﬁﬁ§ﬂﬁt Bihd Tsﬂl?ul’caneously
present invention can conprise, e.g., from about

to thft 8r8eboliis PEGesraR shancdtedspeatedamtia ﬂmptm@l bmdatmm)pernwre

from about 40 to about 150 am no aci ds;

obtai ol%q}é uﬁﬁ%% to about 130 amino acids; or from about
75 to dBdut Figire#®ndepivtomi ztl@mﬂ*ébﬂdﬁ]@&ﬂodl@ﬂﬁl(SEquNOS 53-269).
typical ly maintaj a staple conformation in solution,

At thfi}/fg’ ‘gafé %W&W@al@ﬁ%rﬁ Abfrindieate congarygd resigpesgs C for at
lleast 1y 2q31¥@e2’qgt71£t&@&%ﬁo€sc€$sgg?e%%g%7 e ) &Uﬁlﬁﬁlmer
wi t hout l'osing binding affinit omet | Mes, nonone

confogmationss g somé embodinrentsp thederntoner ontoltanatraplhess the Fab fragment

Ofthcon{bor mation. I n one enbodi nent, the stable

%ﬁ Yation is stabilized by ions (e.g., such as
netal qrsicalmguesidepis a 1;{ Sibsd cﬁ)‘ﬁk‘&nﬁﬁﬂﬁ of ﬂﬁ{ulltﬁﬁe&ﬁﬁhe invention
optionally contain disulfide bonds (e.g., at |east

compgiig of Igast ape manoger dempraythatchingdsite adelfidh @xtending mwlecule and

[ for ned bet
other et 85 B0 S dEAN MR o BR A D v BB HERETERME. m e

Figurel,ctmu menongst dﬂﬁﬁﬁﬂ&ﬁn(ﬂmrmdorﬁrs‘tétﬁﬂgafmslecﬂéﬁ cslummaﬁ ttheédwhoy
[ i cal to the sequences exenplified

monogﬁjqﬁ ggqngm[s £2 bing tQ diferend st an onerfasy tﬁxg@hmpkﬁi@ukﬁr(a% depisted).
NDNONE 7610 Mg ﬁoP@ﬂBWP Fg&gﬁ;l@des %1 olﬁ/ﬁ%}ﬁﬁfeh }Sf hé Anventlon that

bi nds) ‘a I L- ypept or a ereor.
prevepb}h-ﬁ/dih—6ﬁf1n’wr@0bypept| de can be, e at |east 5,

g.
aci ds 877k nd %83@&&‘&?‘@% 9§50 el m'%dﬂﬂ@ﬁﬁgopmﬁeomers that

bind fogpgers of the invention will bind to IL-6 with a
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affinity stronger than 10-3 M (e.g, 10-4 M etc.). In

sone enbodi nents, the affinity is stronger than 10-4
wOoL00100®1M 10-6 M 10-' M or 10"$ M [83] A PEr/Ys2006/027139

nunber of IL-6 binding sequences having an A donmain

scaf f ol d WBIET AJEBE BESCRIPIONEOEITHR UNVRENGgO® | i n the

exag&l seven famlies (i. e., Famlies 1-7, or

OBUCTEONononer domai ns that bind to IL 6 have
been i
on thei fa%ﬁg%égszﬁtﬁgveglgﬁaﬁ SW&SL@%%I&%&S@% resi g%él%qems

that bl todESS. | Gerferdliyn therpsoteih 0f thepheseit 1hifenti@ntcbﬁ1pﬂﬁé a @othhin that
, agrg['r, eciate that positions_where there is no Qgsens
binds trlrRe d hiFe ¢paains ey be grad %Béldgﬁt}ﬁ ¥e2 axqrety pﬁp prgptide

scaffoqﬁq]ﬁ?t Hgﬁ#e 1RGSR ‘?%/pggﬁﬂ ﬁnts)gnd‘?ﬁ’e?l' %legﬂﬁ% Wbl P ﬂ}at binds

om am no e anal ogous position
to IL-6n G“hefprdslalet 1n~eerﬁmp thefréfore dldo-irobidagifor selectinper prbtetmthttignds to IL-

6. Prgﬁggfﬂatﬂ) er&ﬁ%’ﬁrwlf?;%e ﬁfr?aq]@éebgg gﬁf@ém lﬁldéﬁﬁ?r%%ﬂatory
dlseaieWangé: Xﬁ:[@é 1o/ éﬂ&%@%@@%@%ﬂo@&ﬂw@éﬁ%@@@%&ﬁ% ical
ST] [85] Exenpl ary sequences conprising the IL

d1sea$éa nﬂ‘ hy pdlypegtidies af the infiegpdragnedlsorusefud toededenp tm@quantlfy IL—6 The

Ref. ta |l L-6 bindi
omin G HEREECe Wbt AP 10 SeUORED B TEH 1 n ¢ he
| .
% flrr]p ?%EQ[ I&%lé N@ﬁgﬂé%m 1% bﬁlﬁﬁn he I%ngﬁe@%%/&@ﬁ@ eén%@éardmgly, in
some epipdinmgs, @@mlmmggéﬂ)@wt{op‘gqnppgq?t lpast it Eeyomer domain
that 1@‘3&%%8& gg %?ﬁ?rﬁltg i gecte 8r§ I1 IeRgl}ag?g% C% %lgfuﬁgéctflsé ?c{)?revent IL-6 from
blndlmg)mﬁlimfe&tloatlﬂg.IU6RIEr s enconpass each Fam | y 2

sequence_ex lified in the exanpl, 8

has t hdStlo) VB, e&’é%@ﬁ%@“ﬁﬁ@ﬁ“‘f@éél ] %)%mpﬂsmg
singlecamm@ﬁn@y of He dorhdins tha thdiz H]and used. In some

CDGXNDCEDXSDEXXC 21 WD 2007y 0090 PCT/ U82006/ 027139

embofigedntEakd wp ﬂquonwmﬁm“_nh@muhmmy Foursi H,g6 t hESOIrrLe & thesgieinpodiments,
ca FRb4 i RS A RS S5 SRR .

other Eﬁlﬁb&ﬁheﬁtss SR 66ME ¥EMRdofaR ih thelh@titeaBRIdQs dlff&&it portions of

Famly 4 has the fol | ow ng consensus notif (SEQ I
IL-6. Niwygbyther embodiments, at least some of the domains of the polypeptlde bind to a

mdew gegﬁi ar?&éﬂaﬁc S Conprl Sl ngﬁé%W&m%

1mm11imgllof>u1&[ e)rdrﬁlﬁﬂoayteg) in the exanpl es. References to
I L-6 bi ndi ng nononers or nultiners enconpass each
Fam |y 4 sequence exenplified in the exanples. [92]

I N%qgw]gﬁﬁgs the follow ng consensus motif (SEQ I D
CX[ A, PIIXIIE, @W@@@[amsw]aﬂwmwm cpIDEHONSDEEXEn some

e R b SR SRR et S £ BT1o oo

30to hixnﬁ 1b0 %oﬁ%%rmﬁf@ @houtBbtid BBSE 100.CHBRENBto 88864200, about 30
5 sequence exenplified in the exanpl es.

to b 50 yb@u LIy INeU G0, Foet o S 364 bob 1hto @B 130 about 25 to
about, 3 g 304p dhont 10 rpiop S0 FURIEY: ARSI RER S B prosent

inven¥dn can comprise, e.g., from about 30 to about 200 amino acids; from about 25 to about
180 amino acids; from about 40 to about 150 amino acids; from about 50 to about 130 amino
acids; or from about 75 to about 125 amino acids. Monomer domains can typically maintain

a stable conformation in solution, and are often heat stable, e.g., stable at 95° C for at least 10
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[ 95] Exenpl ary sequences conprising the IL-6 Famly 6
notif are displayed in the exanples. References to
WO 2eoG/oiongli Nng nmononers or nultimers enconpass PEHUR2006/027139
Fami |y 6 sequence exenplified in the exanples. [96]
minute@Withyutloéiag bindef Bfihiomi SgntiansemenemenddniaifsSaR H1a

mdep@gcteA@)y mtgqs@k@m@wm?m@mwmmmﬂw BiRipeppioxRatign is
stabﬂEerIN Jﬁ% SR 'rﬁ‘ét Hﬁ@g Fq%gfﬂ‘}l%téﬁl@@oﬁf@ﬁndﬂeh@an

are exanpl es
optloﬁ&fy&u”oﬁfmﬁ&sﬁlﬁdb beﬁdst{e gd |ah19asmmne,rtwnsonﬂnamﬂrmmre disulfide bonds).
enconmpass each, F uence exenpl.ifie
The dgsudfegs honds F@B‘}’Pt%a@éé% ﬁt&?eslﬂ RYO G aees 8ﬁsa.‘$}§°me

embotﬁglﬁ.‘eégg rﬁdﬁq&hﬁg abRainS M mdRekiel BB SintyaghntB] A6 sﬁﬂéﬁtnﬁéﬂﬂseldentlcal to

e present’ |nvent|on provi des pol ypepti des
the seqaefues sxemgplifiedt h hono- (i.e., at |east two identical
nmononers) and hetero- (i.e., different nonomers that
bind the sane target) nultiners. Exenplary dinmers and
trArrersILaggugdegpl ayed in the exanples. [99] Several
IL-6 trimer famly notifs were identified based on
sinilarB2ly Ibeomeaspesisgibeimsstiosprovideamsienpr dompains that bind to

e SRR A PRGBS Bpopc

can bE d. ?Eﬁtsleas_fb ORE 18f205R0) 30, 100, t0R@ncké tontitlublis ﬁﬁmbamdabé the
p05|t|ons where there is no_consensus ng 5
polymptldxe alin some)errd@dm@t%ﬁ;e meparss aEhg nyehtigp el bumd to - 6 with a

affini n‘t}gogallgglg 1 Oh lﬂfgna%no 6@1\/}‘1%&&'2 ﬁge eﬂ%ﬁﬁﬁéﬁ?ss M defi mj@fls stronger

Re anal ogous’posi t i on
than 06 W?Oéﬂ\ftmlﬁxmgbl\xl bi eef® M.- 6 bi nders either fromthe
same famly or a differ am| 22 WD, 2007/ 009

PCT/ US2§8k/ 0% Fargonuphey Ifaée%qhgg §eaueness BRYgE ﬁﬁ% dortain

scaff@ﬁs%gg%&%dﬁs hhehal i h%i‘ﬁn&l%&ah@les’\@e%?:%‘%&z e., Families
1-7, S3S8xal Wmmmmwmmmmﬂmm@o

ayel 61:&9 acid residues

betw G} WM@S@M@l appreciate that os1t1ons where there is no
VPTCPSDEFRCRNGRCI PRAVRCDGY NDCA DEEDCTE

cons DRADERGIOEEERT YR AR @DGYNDCADNSDETGORRRIT ugudaentsdhe amino

acid %F%%&W%%%%%ﬁb gous position of one of the

exenfpliRBRAREBNINE St WG ARPREEESGRRESEhPRFIYC  GS
VCD GEND. CEDGSDEANCAGS VPTCP
SDEFRC%G FromlrEhasabe folisoips epssersas appifl (SEQ ID NO:27):

O%N%H%%&Bﬁéh@@%@%&\%ﬁ%m{%ﬁ@m%

GryQl S CE%%%E?&E E@%% the IL-6 Famll 1 motif are
VPTCQP CES PL RV@[CDG D§SDEAS y o

displayed in the examples References to IL-6 binding monomers or multlmers enconmpass

each Family 1 sequence exemplified in the examples.

[86] Family 2 has the following consensus motif (SEQ ID NO:28):

CXXXQFXC [DN] NGXCVPXXWXCDG [DE] [DN]1DCXD [DN] SDEXXCXXP [AST]
[87] Exemplary sequences comprising the IL-6 Family 2 motif are

displayed in the examples. References to IL-6 binding monomers or multimers encompass
each Family 2 sequence exemplified in the examples.

[88] Family 3 has the following consensus motif (SEQ ID NO:29):
CXXXQFQCXSG [W, Y] C I, L, F]XXXW [V, L] CDGXNDCEDXSDEXXC
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CLPDQFRCGNGCI PLDW VCDGVNDCEDDSDEES CPPRTCLPDQFQC  GS
GYCLP QRW YV CD CGEND CEDGSDEANCAGS VPTCP
WOGDEFHRGRBNGRCI PRAVWRCDGY  NDCADNSDEADCAAPT, PCT/US2006/027139
CLPDQ:RCGNGQCI PLDW VCDGVNDCEDD SDEES CPPHTCLPDQFQC
3 einiok ADINAGSIn Y BEQP-6 Family 3 motif are

P A RCh ASEBEIEERCIET emtpercoompss

o S UL BRI P R T

EDCTEHT; and
CGASQF (1S GRah QRIS HEERDORDESDRAMEAGRYERT (SHCSEF N 0:30):

Fiond GYCLPQAW/CD
gt%%i‘b REmD %ﬁ: ;Siiqfs&% ‘jeL g‘ﬂ?gpﬁlﬁ%ﬂ}el ;%;%%?{‘}ﬁ pdmotif are

displaye@it e eRBALIREN Ré&f@xbébstotmfﬂblﬂdlﬁg niddofRrJormultimers encompass
seI ectively bi ndpij a blood factor (e.g., serum
each Bamilird pequehen gxegipdibiad imthe xareplos. hr ocyt es). In sone

Co a oida P, TR RN dhnel ey USROS 7 o83

PCX[AJ$2806/0 ZFLZFF00T I /11L& BSXKAREK [:DONBDCMD(@DE&XC bi nds
st r ong¢93]t hdixenplaay séquenaes odmplsiBg Me. ILIMFanite 5 motif are
1
d1sp131Wn:[13 %tlhgggﬂttrﬁ@@s hﬁﬁe%%?ésl Btlé d,\‘ﬁmcklg%%Jngﬁqggséqqrénul"[\ﬁnersoengompass

cach RAFOHS ERfUefice ddefpliRed HDMEERImsledTai ns bind to an
im nun%obul in polypeptide or a portion thereof.

[ 103] f &amilyéshag |th@followrxgm¢asqmsm@®oﬁﬁﬁﬁﬂ(l B3 ND:32)d

3)cx59§ s;&%’[‘?ﬂ.\ﬂ% @Dé\%m'c
have consellﬁ)f bfger%lﬁjféﬁ r g%%ﬁﬂﬁ% tif are

foIIovm

displ@ﬁi]tﬁh@%tﬁﬁlbé(%ﬂeh@m\ﬂl@ﬂlm@%ﬁﬁxﬂeﬁhﬂr$;E.iEt1m[eﬂka5]:cf)mpass
ising the IgG Famly 2 noti
each li?ﬂg?e‘ig(pi‘li; §‘§fﬁ %%%%fﬁggm@%ﬁwé%p “Ref er gnces to 1gG

bi ndi ngpmvn@aﬁa@ 7CHas e BRI SRCAIRASSHLRHY HNd:Y3
seguence exe in the exanples. [106] 149G Fam I y

CH&%’* Sl EHEXC Gxtcﬁ% I’EQ%XW‘@PFW%&E@ﬁ%%?u%x%ﬁﬁ@@T
(SEQ [VINOExomplannspapenoes caueysare| WM@B&

disp Iag & ﬁgﬁgg%%mpr ising t W%é%lﬁé ?n%ﬁé t lg{rl%lers encotipass
each Iehinsijpt ’agqqdemoe dxhtmphﬁadmi thsexdﬁqﬂ;eg eggﬁs F;?n II 9G b| ndi ng

nonome muj ti enconpas

sequen i9281 éﬁde?‘fr’r &g ?IF’P‘F“’G ngnewgﬁg%@ns F%}%"j h‘%’ﬁ orfgrm
multlrﬁ?ﬁ%d@ §1rfdrlﬁé sakihé‘ﬁrée@ TREpRIGP ﬁw‘éﬁﬂn‘n? eﬁﬁfd‘ém:ompnsmg

bum n (CSA) are described in U %atent [ cat1 on
both hgmo- 2053t eragisvicpidentivd! inondmers) ans, Igztero-SE@ |d[fferent monomers that

bind tﬁlqéame targe% thultimers. Exemplary dimers and trimers are displayed in the

II.:

examples.

[99] " Several IL-6 trimer family motifs were identified based on similarity
between sequences. See Example 7. The consensus motifs generated based on these
families indicate common amino acid residues between IL-6 trimers. Those of skill in the art
will appreciate that positions where there is no consensus (marked with an "X") can be any
amino acid. In some embodiments, the amino acid at "X" positions will be selected from
amino acids in the analogous position of one of the exemplified IL-6 binders either from the

same family or a different family.
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RBCA

CRSSQFQCNDSRI CI PGRWRCDGDNDCQDGSDETGCGEDSHI LPFSTPGPST
WORBIOB 08 ASEFPCKNGQCL PVTW. CDGVNDCL DGSDEKGCGRPGPREAIT 6840865027139

RBC11 CPPDEFPCKNGQCI PQDW.CDGVNDCL DGSDEKDCGRPGPGATSAPAA

CSA- A8 [OIHCORRESNGOL-BLihi SDEABSERNGRERSELICKAMST(JED

The gr esent invention provides a nethod for extending
NOSZE@248) um hal f - life of a protein, including, e.g., a

mul ti ey pﬁQﬁrﬁe GEPL BRI I?GQN%@ISDS‘%EEWP‘RSI‘C QFQC

an ani nal e| n of interest can be any protein
GSGYKCISQRW@DGWDI:E]DGSDEAM&AGSVP&\CPS@IETRG/RN@RCIPRAWRCDGV

' ionality. This nmethod conprises first
NDCgﬁmlﬁéﬁSC&ﬁ%oner domain that has been identified
as a b'W%QFRC@W%%ﬂ%ﬁWWAMN@m@PFW?LPSQFQC

half-life t ender | ood-carri ed nol ecu
GSGYCIIRR W, VCRGENDCERGHEREANCAGS VPE GPSDEHRGRINGBCIARAWRCDGV

' red blood cells, etc. The half-life
NDC&?WDSJTEETM nmononer i s then covalently linked to
anot hercmngrf@ec;m}mWAvab@@wﬁm@me’rt}mmdmrscgmc
the%ﬁROteln of interest -6 or a different

GSGY IR W VGRCENIY AP ER GSNPEQQ@DERGRMGBCIPRAWRCDGV
nsi on protecting the 24 WD 2007/ 009018
NDC‘E@#%@%%@%?E%@?SQ mul timer and/ or bound protein(s)
f r om pMMMCGWMWWMWCMDsDEEsmerrmfPDQFQC
mul tiner and/or protein(s) and thereﬁé ext end

GSGY%PQ&WVQD@WCEP@ FANCA GG B P TREFR NGR@RBA RCDGV
is use of the invention includes the
NDC%?HS??I?]?Z gt eIEder bi ndi ng nmononmer covalently |inked
t o t he GRANEFTCSS GNGISTPRELL.CDEF NI OGNS DHETY GASPARTCLPSQFQ

cas R e BB AR LosPr Y it s BB RERwLoDG

EDD@h@th]jEAthpprel t her i m nunogl obulins or erythrocytes
coul P%gznerat ed using the above nethod and could

be used?lf QRRCENGQEIPE I WIYSILHa VNDCHDPDSREEREPPRIIGLEDQFQC

GSGECt BARSTyRIRANSCHY 'éséﬂEAﬁ%cfs&m@R{gkﬁdﬁﬁA%mDev

NDCADNEPADEA Adomai ns (i.e., one that binds to IL-6 and
one that binds to the bl ood-carried nol ecul e

o AR N A R TS N aTeb SOk ES CRRHTCLPDQFQC

csafet o BromBebpsereREsanbeRleRi ik dpRavcDGY

NDCADMHiﬁED@TEH]Ihg mul timers are generated in accordance

her o1 n CEGEICOS R B NP HAREA B rrerPaoroC

GsG&fsersemﬂwepem@dEIbGQBEANL%GSVPT@P@@EM@@JGRCWRAW@CDGv

serum hal f - a nol ecul e can be extended to be,
NDCéD@ISDmDCEEHtT a.ndz 3, 4, 5, 10, 20, 30, 40, 50, 60,

nour s, QIR TS T hariPr RN Ty FreLpsera

CRDSZIQICIKB;AIDWL@GVNDMDNSDEEG(CEFM@M&DQFQQ@SG‘P@LBQAWVCDGE
et nDIecuIe (e.g., |L-6-binding)-binding nononer
NDCEI@Q% ]ﬁ:ﬁl ary sequences of pol ypeptides that bind
to IL-6 and gG include the following (SEQ 1D
NCS: 286-339): CLS SEFQCQS S GRClI PLAW VCDGDNDCRDD SDEKS
CEPRT CIEOUHRGR G Eiuth hMYAIEDSSRGRIDSDEEGCPPRTCAPS

CACSVP TR DHBRERIRIG) PRI RIS emeimE et g s
select&g%?:ﬁsg%g%&d-ﬁxyoy% @Pa@ﬁ%ﬁ%ﬁoglobuhn, or erythrocytes). In

some embodiments, the monomers of the invention will bind to a blood factor with an affinity
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VW/CDGVNDCADNSDETGCPTRT CLPSQFQCGSGYCl SQRWCDGENDCEDGSDE

A NCAGSVPTCPSDEFRCRNGRCI PRAWRCDGVNDCADNSDEEDCTEHT CLS
WGERBQOXB1$S GRCI PLAW VCDGDNDCRDD SDEKS PCT/US2006/027139

CKPRTCRADEFQCGSGRCVPAD  W.CDGVNDCADNSDETGCPTRTCLP

of leSRGCES’ KAY@TE SRR W@@SM}I of TASHI)ARGBme embodiments, the

CLSSEFQOQS
fﬁngbﬁdﬁ ThiR DT 14 %E?&hceum PLD
2 =N DE
A NCA %@%@%ﬁ%@@%ﬁﬁ%& REERRER T
Imm@logRHERQEESlypeptide or a portion thereof.
SGRCI PL KSCKPRTCQANEFTCSSGNCLSPA
L LCDG/DRENSPE FOAEPABTE: PR R RSB ) Of monomer

o e e COE TS AREA R IR 2007/ 009018

PCT/ US2[104] Olzt1BamilyCk BBEhQG(e vEEREReMNs motif (SEQ ID NO:279):
VCDGDN SDE

WCDGNECEOES &%WMWDE

A NCAGIY T@Bﬁﬂgﬁ W%W? are displayed
CLSSEF L AW/ DCR DEKSCKPRTCL PDQFRCGNGQCI

in thepggmples. References to IgG binding monomers or multimers encompass each Family

2 seqﬁéf&%%gs%; PEE I_%IE%PDQ:(IZGSGYCL SQRW/CDGENDCEDGSDE

'TCPSDE PRAWRCDGVNDCADNSDEEDCTEHT
CL SSEF QIS ARG iAW CREIReRINEDEKS G RRTGESRRERGPSGHESEQ

P
ID N@lg@éﬁé\m@é\%&sm&wma PGOFQUGSGYC! SQRW/CDGENDCEDGSDE

A NCAGSXYEE %W D CADNSDEEDCTEHT
CLSSEFQUQBSGRA PLA RTCGASQFQUGSGYCI
SR W .

SEFCCRI ¢ NS
EEGCPPPTCL PDCJ:CIZGSGY CL PQAV\X/CDGENDCEDGSDET NCPART
CHpTCQ:[pg@ﬁS Exemplary sequences comprlsmg the IgG Family 3 motif are dlsplayed

3 seqﬁéhcemmmm&ﬁ@m PRAV\RCDG\/NDCADNSDEEDCTEHF

CHPTGQF S S GRCV SPTW V. CDGDND DEENCKPRTCLPD
O ROCRAA P Mo e BB PaepPRPerl S R QaEserum

Al N 3 SRR AR S48 g nd include, e.g.

SEQ mmm&s

RBC I i G
REC 1A DNSDRERCIERTC @%W@@WPM
CSAGEDEBEENG PRI P G3{NSDEPSET.CIALT

DWW CDGAEE DS GRPRItoRDOROBESGYShP

oo SN BRI

animﬁ S"haidﬁhéiﬁ of interest can be any protein with therapeutic, Rro;gh%lactlc or

I%DCGDI\ISDETYCASPAPTCL PSQFQCGSGYCI S NDCEDS
other'gtge desirable functionality. This method cgn:lpnses first providing a monomer domain

that has been identified as a binding protein that specifically binds to a half-life extender such
as a blood-catried molecule or cell, such as serum albumin (e.g., human serum albumin), IgG,
red blood cells, etc. The half-life extender-binding monomer is then covalently linked to
another monomer domain that has a binding affinity for the protein of interest (e.g., IL-6 or a

different target). This complex formation results in the half-life extension protecting the
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EANCAGS VPTCQPGEFTCE S GRCLPLRW.CD GEDDCVD S SDEA S
CQPPT CHPTGQFRCRS S GRCVSPTW
WO/BDGDMDBGDNSDEENCKPRTCL PDQFRCGNGQC! PL PCT/US2006/027139
DVWCDGVNDCEDDSDEESCPPRTCL PDQFQUGSGYCL PQRW/CDGENDCEDGSD
multiEnerANGACEoVRTEH BN FRORNMERE FRARREIGINDGATNSTEAREASR of the

nlult%_legé%-gé@R %@E(S)GR% t}*{e Ey ext\énmm%%%agk%n%%r multimer.

=N

covalgaty GakeorRIhSpIoRGVo SRSt The protein of 1nterest may include a monomer

oS T o s o

bind B eiERANGASIONG R@?’t‘}ﬁ@oh E?%gg@liﬁé% method
26 WD 2007/ 009018 PCT/ US2006/ 027139 CHPT@Z
and @R@mw YaeHii o etNEHRENCKPRT CGASOFQCGS  GYC S

S T R YRR o

least $wo domalns chimeric domalns or muta emzed domains (i.e., one that binds to IL-6
QX’JQSSGRCI L AVWCDGDNDCRDDSDEKSCSAPASEPPGSL CL PDQFR
and cgg(hat binds to the blood-carried molecule or cell). Suitable domains include all of

those gttt RRREERET fnd seidc R ol Hietimp Y Y e

extemmm%i@mmwlﬁ%mmm% the
meth or m%? tlngA&m%%%F%ggﬁgéﬁgPnﬁ%&n%%%?n;ms pre-
screeéﬁépfo? %M%%ME%@@T%%W%Q FNYERTEN be
extendeS DEAMNCAGSY RASRSDER RCRNERCOPRAVIRCHIGRDTASNSDE ERC TEST200, 250,

400, g@ﬁ%@ﬁ&f%LAWCD@NDCRDDSDEKSCSAPASEPPGSLCRADEFQCGS

GRCVPAD. ODCEINIALINGS [t kR Sdoh cP d6&aGan B TR the N-, C-
VCDGENDCE = DGSDEANCAGS VPT
termigpirerigtiefeiarhwrteinbdesBhepmdoriEbnding monomer domain.

PR o R SRS AR e

ID NQRWRGCDGENDCE DGSDEANCAGS VPTCP

LRGeS S P el aocrL

WVGRG SPGB EIBEE SERRAEPAEPENEIS EESIEYBCEDGSDEAN
CAGWQ@@I@MI@@GRCIPRAWRCDGVNDCADNSDEEDCTEHT

DSSDEANCAGSVPTCQPGEFTCESGRCLPLRW. CDGEDDCVDSSDEASCQ:’PT

CLSSHISSERRRGBSHHCA RV GDH ADISS CK]
WVAImsBvVN DCADNSDETGCPTRTCLPSQF QCGSGYCISQRWVCDGENDCEDGSDEA

NCAGRUPIIPSHHIRNOCEROTPRE SR EB TN TDOADNEINNTH PERWICDGEND
CE DGSDEANCAGSVPTCP

CLS : DEREIPIRAWREE %gggg%gggﬁg

POIREENERSIPLD
ENDCEDGSDEA

CLSSEFQCQSSGRCIPLAWVCDGDNDCRDDSDEKSCKPRTCQANEFTCSSGNCLSPA
LLCDGVDDCGDNSDETYCASPAPTCLPSQFQCGSGYCISQRWVCDGENDCEDSSDE
ANCAGSVPTCQPGEFTCESGRCLPLRWLCDGEDDCVDSSDEASCQPPT
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DGSDEANCAGS VPTCP
SDEFRCRNGRCI PRAWRCDGVNDCADNSDEEDCTEHT
WEOLBSEFEQBEISSGRC PLAWCDGDNDCRDDSDEKSCSAPASEPPGSLTIGRBQHQ 7139
CGS GYC SQ?V\X/CDGENDCEDS
. ENVCDSEDSRCARASPERSCKPR TCLPDQFRCGNGQCIPLD
wcmﬁmmmmqmmmwQRWVCDGENDCEDGSDEA
NCAYSPEENPSBPERDRINGRARPR A WHETHOFRUTA SNSRBAIBEANP T
VCDGDNDCGDNSDEENCSAPASEPPGSL CL PDQFRCG

cLssHEREdRdeY SARSIAGEREYEH SRRAKRGENIPLD

SU)

wvC 3 ] . QRWVCDGENDCEDGSDEA
CLSSBROCOSSORCIP T AWV CDGDNDCRD DS DES G R CE S DOFOC BSTHCVPLN

WV CESIBANDIGSNEACIRTUIERERCRRNY IS QYN REENBERRFSDEA
NCAGIVIOCPSDEFRCFNGR PR ABRIUBGYNAGADNSDEEDCTEHT
CHPTGQFRCRSSGRCVSPTWCDGDNDCGDNSDEENCSAPASEPPGSL CRADEF
CLS%%SSGRCIPLAWVCDGDNDCRDDSDEKSCKPRTCGASQFQCGSGYCISQR
WV PYY<SPRAYRCADNSPE TR ER T IBS R OGSO NISCRGVOIBEADNS D

EEG%&@P@CGSGYCLP AWVCDGENDCEDGSDETNCPART
VPTCPSDEF NGRCl PRAVWRCDGVNDCADNSDEEDCTEHT

CHPT GQFRCRSSGRCVSPTWCDGDNDCGDNSDEENCSAPASEPPGSL CL PDOQF

CHP‘%%Q(Q
DW VD

]

NCAGSHBEFHIPEFYERIEGRGERRA WRCD
SGRCVSPTW/CDGEDNDCGEDNSDEENCSAPASEPPGSL NEFTCS S
CHP TSBIQFRPRISSCIR VP GOSN SO NASP NS REEN DI EGNGQCIPL

DWV@IW?VN]IQI@N[SDETGCPTRTCLPSQFQCGSGYCISQR CDGENDCEDGSDE

CHPY&BF ot CRARASEPRGSE GORBDIROG K RRQCIRA DY QCGSGRCVP
ADWEEL %ﬁ@@ﬁﬁ@%@@%@@?@@mﬁﬁmcm%m
AN P EERCE %MﬁCDGVNDCADNSDEEDCTEHT

CHP DQFRCGNGQCIPL
\QQ* EDGSDE
ANCW%WRCIPRA C

SDEFRCRNGRCI PRAWRCDGVNDCADNSDEEDCTEHT CHPTGQF g
CHPWWGWW FTCSSGNCLSP
ALLSOENBPDNGIDEIVR 3 KDSSD

EAN@A@SEEP@EEB@EECBSE\%@K(HJPLRWLCDGEDDCVDSSDEASCQPPT
SDEFRCRNGRCI PRAV\RCDG\/NDCADNSDEEDCTEI—I'I’

CHP FRITERSCREPS SANDCCDNGINE \SIGQCIPL

DEEEQCPPRTCLPD F CGSGYCLP RWVCDGENDCEDGSDE
%@% EhSAPN.CD
_% GYCLP QAW VCD GEND

SGRO| PLAWCDGDNDCRDDSDEKSCKPRT  CLPDOERCGNGOD PL
CHPYCOHRRCRSSBR O FRIF REOGDSDEQTRES %F RRC SDQFQCDSGHCVP

LNWV@DGENKNEDWDEAMLPGQFQCGSGYCISQRWVCDGENDCEDGSD
RRRVRONGRNIFYONS D GF

ANSEGRERNCRSD
SGRCI PLAW/CDGDNDCRDDSDEKSCKPRT
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CRADEFQCGS GRCVPADW.CDGVNDCADNSDETGCPTRTCLP SQFQCGS
GYClS QR W VCDGENDCEDGSDEANCAGS VPTCP
WEGDEFRERNGRCI PRAWRCDGVNDCADNSD EED CTEHTCLS SPERFUS0G/Q7139
S S GRCIP LAWYV CD GDND CRD D S DEKS CKP RT
CHP VSPDW VEDGIANHREOD NS REEN CEPR M GHSRBRESSGYCIS
QR D@ED@S@MD@E@GSWQ[@)SKICLSADWLCDGVNDCADN

GRCl PLAW VCDGDND CRDD S DEKS CKPRT CQANEFTCS
SGNCL SPAL L CDGVDDCGDNSDETYCASPAPTCL PSQ:(IZGSGYCI SQ? w

SEPP PR CGN
Y C 32’%?" ENDCE
ADRRRRGEERT

CLS%&%@&%{@%& WWCW
GQGH LIRRRHARGMA] %@éﬁ@&@ﬁﬁ@? _ MWWDGENDCE

DGS@W@@R@N@@ I BRACHOVER

DGSDE3NEAGESETCRIDMMCIGYVHIRCYRISR

QR WVCD GEND CED GSDEANCAGS VPTCP S
CLS R DEKSCSAPASEPPGSLCLPDQFRCGN
GQC T CEOPRITES AR %QENDCE
DGS SRR QHT

NRCADNSDEEGCPPPTCLP GYCL POAVWCDGENDCEDGS

LSRRI RN P e ST s AP AR IGBL QR T CS50
NCLERbLSDG FRBCEQNSIETY CASPAPTCLPSQFQUGSGY CISQRWVCDGENDCE
DSSIREANGAERNPDOPCDRVCHS AR :

QRW VCDGENDCEDGSDEANCAVPTCP

YCLSQRWVCDGENDCE
(R BYSREFDCFHT
DGSDEANCAGS VPTCP

CLS%%WW@SW@R@@@D@@M

HCVEGRNY SPENVND ENESEP BACSIBBRAIGE RGPRGERS QX ISQRWVCDGENDCE

DGSREANGAGENCECP PDBFR UBINSRICEFODSDELSG VNDCADNSDEEDCTEHT
CPPRTCLPDQFQCGSGYCLPQR W VCDGENDCEDGSDEANCAGS  VPTCP

CLS SHPEFRESMNERCIFRAWRIIRYNNIACRSD S TEEX TS AR RFEGEBCBA SQFQCGS

GY CRGIOV VI ®ENOXHINRIHENS ORENCHFPAS RDSKICLSADWLCDGVN

DCARRANEFIESSONGISHAG EGOEYREEDNO R EE B dISE YR T

'S R
CHP MY ARSERERSY PBorrea
NGQER T ISQRAVCDGENDC
EDGSNE =SURER P CADNSDEEDCTEHT

CHPTGQFRCRSSGRCVSPTWVCDGDNDCGDNSDEENCSAPASEPPGSLCLPDQFRCG
NGQCIPLDWVCDGVNDCADNSDETGCPTRTCLPSQFQCGSGYCISQRWVCDGENDC
EDGSDEANCAGSVPTCPSDEFRCRNGRCIPRAWRCDGVNDCADNSDEEDCTEHT
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W VCDGENDCEDGSDEANCAGS VPTCP
SDEFRCRNGRCl PRAWRCDGVNDCADNSD  EADCAAPTCHPTGQFRCRSS
WEROVSHDYY VCDGDNDCCDNSDEENCSAPASEPPGSL PCT/US2006/027139
CL PDQFRCGNGQCI PL DWW/ CDGVNDCEDDSDEESCPPHT CL PDQFQCGSGYCLS
CHPBRQRRCR EHERAY SEEW BSDEANUAGS DISIDEESCSAPASEPPGSLCRADEFQCG
SGRDMMMMM«WMT@EMMGB%@EWDGENDC

EDGSBEIRTNGEODGIONDENR RONPR W@GVNDCADNSDEEDCTEHT
CESDQ:QCDSG—CVPLI\N\X/CDG\/NDCVDGSDEAGCPPRTCLPGQ:

SLCLPDQFRCG
ORWVCDGENDC

DEEDCTQHT

v 5
GYCl S CDGENDCEDSSDEANCAGSVPT CL PSEFQCRDSK
CHP%%A?%E SSGRCVS?%%@CDGDNDCGDNSDEENCSARA&HTG’ CQANEFTCS

SGNNBAP SDEARSE DRSPS PEF NS AR RS \
CED&SDEANCAGSVPTCQPGEFTCESGRCLPLRWLCDGEDDCVDSSDEASCQPPT
ETNCPART CHPTGQFRCRSSGRCVSPTW/CDGDNDCGDNSDEENCSAPASEPPG
CHP",BGQFQCRXmmsvsmecMmmmDNmm@NbSAP]ASM@B@IS@CLPDQFRCG
NGQ@HBEDWVCD@VND@EWSDEES@FPM@EPDQP dSGYQEPQRWVVb?)GENDC
EDGBD%N@RGSWPT@P%UEP@&@(NG ROYERA kxg&tﬁgy}? ék@NS‘b%AB AAPT

onalns conprising disulfide bon terne-ric

CHP”?@ @Yl@?ﬂf\/ & I}'D h&E Bb@%v\l;PDQFRCG
E CDGENDC
?51 9‘8 WSQE@QCQEHT
t hr ee- di nensi onal structure. UBua ystei ne-rich
CHPE@%WWX@PT‘éﬂa\éQDGM\%C@LHNS%I:YN‘BSA%SERBG§LCESDQFQCD
SGHEYBLMW VD VNPASDEBPEA GIIRRR FERGOBACS G ViCEHRWVCDGEND
CEDEhbENMEAGS VPIICHSERHRR CRNGB CIREA WR CDOMNID CADNSIEROCTEHT
acids in a nononer domain are cysteines. [113] Donains
CHPT@QFRURS SGTRCVISH DRV D GOND@GDISHENSS APAKSEPREGRPLEGASQFQCG
SGYCISQISWVECI@GEM)@@DS@EAN@A@@VP?@LP§EFQbRW5@<Icﬁ§ADWLCDGVN
DCADNEHE&@@PFPT&LPBQ@Q@”S@? LP&ASVY @mﬁﬁmT

can have a snal size. I n sone enbo nents

CLPIS’@ﬁEbE‘}T\I eV CISE B SDRBR! H@’ﬁm&&cﬁﬂ%ﬁmm@w
gg%g@ %&%ﬁ@%i%wmm&mgwmm

esent i nvention include, e. an EGF-1i ke domai n,
CLPRQFR E CGIIFHRLD WY DGV DIRGADNSDFRC CPTRBREPSQFQCGSGYCISQR

WVCARGERREENGSPEANCAGHPECRS DEFRCBNGREFRA WREDGVNDCADNSD
EED@BRET 6L SSEPQNQESER GIP LA VEGVEDGIDNRIGR DRSBRERCGKIRY n, a
Kuni t z/ Bovi ne pancreatic trypsin Inhibitor domain, a
CRABEFQICGSGRCVEADWECDKAINDEA DN BTGOP TRATHIFSQRYCGSGY CISQR
WVCﬁ@NDbE@?}SDERNC@REWPTCPSEEFR@RNCﬁ@Cmm G VAYREADNSD
EEDE EMPOREBEFATQARERIP GIBﬁD@ﬁ(E’D@DER Eprepmai n,

a thyrogl obulin type I repeat receptor class A

=

a WAP-t pe four disul fi de core domain, a F5/8
CQAW B ECESGDIRHi SPALLGRAVIRDGHDNSRE FY CARP SRECABSRFQCGSGYCISQR
MBQED$SDﬁAMﬁAﬁ&VHQQQPGEETCES@RC&RUTWBCEGEEDCVDSSDE
ASCQWRFQ&SSEFQ@QBSG&ﬁﬁﬁﬁﬂmwﬁmmﬂnﬁDCR@BSEEKSCKPR&Ty
skill in the art, as well as derivatives and/or
variants thereof. [115] In sone enbodi nents, suitable
nmononer domains (e.g. donmains with
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the ability to fold independently or wwth sone |imted
assi stance) can be selected fromthe famlies of
w@e@vmedrigionai ns that contain (3-sandwi ch or (BchE§2006/027139
t hree di nensional structures as defined by such
CLPRQFBCCNGQAHLISWH{(EDCY NDEEPDSHRESGIPP RICIHDOFOCGSGYCLPQR
WVODEENDCERNGSDEANCAES VRESEIDERRTRN GK SMARTWR (I9€ VNDCADNSD

EADsmAHmmsmzl CQSBERTIPIA WECHESND ERPDIIXK §BRPRITUY
of geneti c l'y nobile domains, (2000) Nucl eic Acids

gﬁ%ﬁﬁw %ﬁﬁ% i Eﬁﬁ%@%ﬁ@m}

s of the sent i nventi on include domains

cES OB R P EN R B VDL YRGS EAGORER CIHO RO ESGFCISQR
WVCERFEINRCERGIDEANCGALS VEEaE EEFRGM(E\IPRAW&@@WADNSD
EEDGTEHREE.8SEBREIQNS GREIPISYMAREDND (NIIDSBESAL IR T | ed
"Protein scaffolds for anti body m m cs and ot her
CGAsQFQm:gscpmImmWV@yGEbmmgspEANCAGSVP’pCLPBEIJQ@RDSKICLS
ADM@VWCRDN&MGW@W@FQ@@%@@LP@W\W@ GENDéEDGSD
ETN@PAR?C%ESQF cQ SR e DéDﬁDc 3B FSWR 10r 60

entitled A p ypeptlde structure use as a

cm%%%&&é%ﬁ% %{i E CISQRW
VCD S ADNSDEE
DCTEERG HS CE GDNPQGL S]pggg,g%P@@@@ SL

QéﬂA dorml n" or t he EGF domain. The nononer

CLP%F&?H@T IP&QWV@@ REARBNSPEHGCRGAT CLBEQFQERHGECISQR
WVCKsENDEED GSNBANCAL S VP EGPSIPEER CRNGROIPRA WREGD GENDEIADNSD
EEDGTIEHEGHHIE@ERERS$@RUNSMWVCDC@BNDQGDN&DEEWSIAHMSERPGSL

bind an ion (e.g., Ca2+ binding by the LDL receptor

CRA]AEEQEEJS@RCVM&WECD@WNDG%UN@DE”PGU}PT‘RQ@LP%@F@GS@‘Y@ISQR :
WVGDMNDSEDGMA(NMGWM@PsDEFNéRNcﬁwIPRAANR@;@J@VNDCADNSD
EEDEFE oy %MR@Q@ WEDIGRNDE %ggﬁ%SA'PASEPPGSL

pr esent |n cal nodul |n an troponl n

CLP R ;%ﬂ% 88%%LPQR
WVC gi% NSD
EED % ? DPLS EENGS AR ASEPPGSL

fin |ncf|n er, FYVE zinc finger, B-box
COANFRECHSAYE g P A GRONDRC GDNS DRAY B8P APRCBREDFQUGSGYCISQR
WVCDGENDERERSS &ﬁVHTtCQBGEETCES@ROmaRWb@D@EWGyDSSDE
ASCQERSKEHBEGQFR@RSStCiR@VSB’é%ﬁdlanbl\ﬁ])(EGDNSIEEWCSAPASEPPGSL

providing sufficient flexibility to allow for numerous
CLPDQMGUGQ@IPMJWWMVNEX@NDSEEEBCPPRT@PD%%GYCLPQR
WVCDEENDEEDEBISH A REA ARV IEN (P STEINROR N QTR DCADNSD
EAD@&AP?C@@T@GFR@RSﬁ@%{bX%PTWVC@@Nb@dﬁﬁ?ﬁbﬁh@%ASEPPGSL

than the target t onol ogous naturally occur

CLP & "ENE‘@’CIP * (e %ﬂ% Eg%ggiﬂ[ QEOIEGSGYCLSQR

wvC i DCADNSD
EEDGIERL - SP AN Y GDGONIAE GRNSIDEBNESAS ARP GSL

a substantially i dent ical naturally occurring domain
CES GPREH( WO GYDNDC ¥ DGED R GEPRBACTRC QRAGGRGY CISQR
WVC NPCEDGS DEANGBASVRT GRS DEFRICR NGREFTERASHR CP GVINDUADNSD
EEDGHHTEHPTOQFRCGR ISGREVSETWVUDGIND CEDMNSDERSCSAPASEPPGSL
structure of the nononer domain is often conserved,
al t hough t he pol ynucl eoti de sequence encodi ng the
nononer
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need not be conserved. For exanple, the A-domain
structure is conserved anong the nenbers of the
woaaomegons f am |y, while the A-domain nucl ei ¢ aRCTUS2006/027139
sequence is not. Thus, 31 WD 2007/009018
CGAFTQCSSCOBZISQRMBY CHGENPLHERNSE EANGAG VR TAURERQECRDSKICLS
ADWLCa3VNDER RN SPRESCRPPIICL PDQHF QS G GHCGILR@AWEATHGEN DECEDGSD

ETNCPAR TGHPTGIGRR (I8 S GREVERTW VIOD GBS SANIDE Y CEARASEPPGSL
nucl ei c acid sequence. See, Figures 1 and 2. [121]

Seci 1 phahkafon bPFroo ARIBGRRASOMet i mes cal | ed
‘conpl enent-type  repeats' LDL receptor type or
cl ass MIpndMamier dcmmams thaabnmpartﬁmleﬁly soitatdle f&Sisaum the practice

acids.. I n sone enbodi s, .the dopain i'S out
ofthe Pessam IHFHGH 467 GBI HIRE TGS S EDBIBELRE: LeRipe-rich

I {
o 8 20 S A DS S .
B shed@ thdisﬁ-b&f@dﬂ(‘s&hbﬁdr@ I”B_ypfx@ﬂiy cthb diswiRia bohés }fn@hioﬂal\ioltﬂng of the domain

cysteines: Cl and C3 and C5, C4 and
into adyree-dimensiong] Hivesrof U@tr@élya@ﬁﬁmﬁ-la%dom@%hm@élqaﬁfﬁwedilsulﬁde
t t
ot B 4,0 IBRG s S42Rl LA 308 phABHEDASBk 10,15
or 20%|m>fald dngiat dcids irdla ﬁ@nd@amdmal?aﬁ ostefres. ﬁnt i al
C uster| ng can _inpart specificity with respect to the.
| i gand [Hi3hdiDogainscaphays g RFYR%(Ei%ﬂ%ﬁtWS&@ e esanglggin
some %@Bé&%ﬂ{% ﬁl%%ﬁﬁﬁﬁsha% Rvie Fingund n1'<:>it9H{ ﬁf‘arﬁmﬁﬂ@ Ez

ypi cal consensus sequence use to identif
human)o rﬁomasma; sant hyee afsolalloidiendn some embodlments the domams are small

enou &\Hllf&%/lgg Sk 13%110 %r%%@éé@m’ggﬂ%re g 6&)‘(1%? 8? }’h\[év TﬁQF]IVCS or

stabilfiiesi dues i n brackets indicate possible residues at one
position. ™" Xﬁ#) " indicates nunber of residues. These
resi dudbl4 adlusirativigmanemer dostadns witpllgdor use in the practice of the

present%x?e%l ﬂc‘ﬁﬁie €. gg Q{d %'dt%'-h &0‘9&1@ %ﬁ@ﬁﬁ rd%{n%{ns atﬁ%rc;t{é@tm type 1

range o am no can occupy-tha posi T

domain€a ﬁ%)rone[:tﬁ)E]pr(Iﬂdcﬁl}aalﬁ; a fiteansctinngpe ]tIhdaorazxmmPAN i dd)maDE, a Gla
are foll

k , |1,
domaigy a RC, @n@an%gﬁglaéBg@aaeﬁgée%lﬁ|tv%f?§gglagﬁwtio%%§mﬁgaza“ype
serin Btrehé%rlnﬁintgp&rﬁaua dofRE Wﬂdﬁgau"i‘ta \Foﬁivelfk'bféiild factor type C

stelne. A second consensus i's as foll
domaﬁ- X{ Anap)y@expdikeslomain, a CUB domain, a thyro globuhn type I repeat, LDL-

e S G BaB b0 N RA PGl ta MR o

an Im8fmbSoBelifl]ik&8b:H5iaSa ERPHEIeBEn Adrhaif] X MAMIRInTN, a von Willebrand
residues. In sone enbodi nents, A domai n vari ants

factorgppepidomaip q@m@é@ng@b& domaim|d Y APqwie ifeve|disuifidgrapredomain, a
F5/8 M)_‘%E RN a%&ﬁ{ﬁﬁa&ﬁld%q?&ég}éﬁa@fsﬁ% abiaki, & 1héds hehamen Emifin-type

receptor ¢ pur posed o
EGF ddthd@n, €2 dbimain, ahdothet such temnd@d khown tmlthom &f adingiyrskdt in the

bi ndi t f the d in. [123] Additi I
at, x3x i e MRS 90T e T o | ow ng Sequence:
Cax3- 1%@@1&@&%%&%&%@ GBS0 AR Ao s (SEQublins with

NO 342) erern I's cystelne, ,,, represen
the abblmyme éold m@pdndentlyn onbyéh sahe ﬂlnﬂeﬂeﬂsi&tmde)/ cgebmi@ted from the

SR 5k ol o G5 o s 5B s
as deﬁﬁd@ﬁu@ﬂ Eéﬁlgﬁag&{h@ §$%1[e&c%4aka1 is 418 as @%ﬂl@g@ﬁt ﬂa?gxrc}ntecture

l'y-occurring omal ns are 1 f1ed
Resednels Babl(RVARD), setietizes al., 334 RE. qyweb-Buspdrteolgor the study of

conr S BRPL Bh o Bho A TR L LS S 00 e

G, Cr, C8, 9, 32
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WD 2007/ 009018 PCT/ US2006/ 027139 and Factor 1),
serine proteases (e.g., enteropeptidase, nmatriptase,
w@ea7oaois), transnenbrane proteins (e.g., STHCT/LIBB6/027139
LRP5 and LRP6) and endocytic receptors (e.qg.,
Pearl @4l | Assigntng @hertlic seguapsoto, CATH,-(260® Muzteic Weids Resédrftil,
LRP2 ?nd ApoER2). A domains and A domain variants
28(M)eHd-45R)r eadi | y enployed in the practice of the present
i nventi a T ' : :
Fur  herl S o B o R PRt yention
includ®ddmainngthputhbi e fibiestimtype 18 fdemein; es antidabid doimeinedind: a Ig-like

Howel | Hertz, The LDL receptor ene, fam|y: i
domeg i & REA Mo ARG 1 T VG AEoer pebBnY (e} G4gge entited
“Prot&ii sBh @01 dé for aNEBHAY iR i8I dlkhdrbifing PR 4 0%bovRK Rl &:,

Krieger, The "best" of cholesterols, the "worst of
publighed| casepteniter 7,2004] WQH9/16853 ettt ‘Hugicalidds) BaaNAS ab5:

.4077- 4080; I i Br wa Ih o] est er ol
pobligied et o 158 WE] B8 A golnReSy S fosprags o
scaff@ad by eE@bS bt al., ahbdoR 0dtdbepi 2, i200d/kdi at ed

Endocyt osi s of Protein-Bound Vitam ns, Lipids, and
Hor mondd17In ARodesetibeddupys, nivspimgr dgraaiog yremptiongbicysteine rich.
Suitagilétcglstfalzn% rfc)':g zﬁozn%gw% &gr?lliin'sb‘inr}: urgge?r_. g.othegslk}lg Eec%f?t%? st XRBRain (“A-
can’al'so be used 10 generate 1L®8-" bindi ng* nononer
domaitolyet tir. EGH déhaix amip nsnynieCHompine 6Bt alsoh@ienscludied afdegatively
the sequence: CaX3-14CbX3-7CcX4-16CdX1-2CeX8-23C f
chargedeesiques.NO, 343) wherein Cis cysteine, X' |

n
repres RsihYes . C _
sel ect 3Si§m no ac%&S%g%lmggg%m%C&@g%ggg%e%?]lgy to bind
ligandiderGhe flsitity tdibsnd 4ri ide (bgnda’* Hiddidg bEdeH DE redeptod drddmain).

descyi bed bel ow e oy exenpl ar tif i.e.,
MonQiEidoppsy Bl aih AT e T sbesapieDu i TRt
domalid) HGIRAmM AR POHARA k. £28hcAGS ke Fid iR ?ﬁ:‘séﬂt%‘ cal3@88n and

posi tions can include a nunber of different am no acid
tropopios(s), birdharinedomain éi-bipg lectin Ghidagaine Angenehloedomain,
ool bt o B DG Yol bt S Bt car ope
C3H4 type (RING g er) tintegedst Tin ctsihdi g doinhinn PHDD@Sd ek | GATA zinc finger,

ée,g. "[ekg]" . indicates that either E, K or C%ﬁay,be
FYVEgincHineen &by g5 inge).odueh bad e, Wishow intpginmiosis e
e, e RO Bl b A ER bRl rABlor ShL QR
providimggufficidnf Ekxjpility tonadlosafos nutnkatus biveliggpainferoratioss ddpsading on

. or either E - K or Qmy be at that position). Wen
PG FEPREN one "x" is used in parentheses (e.g.,
" (xx) " )[,11%_&% desESRNIaREH, SmEhonRP ISR RRShd JeRidted Thtihe ability
"(xx)" indicates that zero, one or two amno acids nay
to bingleto 4argeth ather has ithe tergetihat whemelogewsmagrilhpoeming éomain may

o p t elected fromany anino acid..a . .
bind. BRREGIRRL nboRafiit s AR IReRE d dchhotis g uttimers
compeisigrg,sudl m¥norhrersPthal do 66t bitPloahe ik get ar the)ths® pheptily of target

amno acid such as, e.g., V, I, L, A M or_ F;, X
proteing that 8 sHbstandial yidentigal patuallynecpsingsompinmenbad. e. g. |

G A Sl T . ;

S, %, J18, o SRS o A ORaBEh c
indepPfilnt$260 61eQ:BitP S0 fo@m Dytaldle steyutese fThﬁs, ghesgmicturant the monomer
some g S Pl i i Sl gty P T
need Dbt HelcdBbervit, tFH? |e§a1ﬁ€l@,aﬂh9 A -1RGhiHGuctirdds chi¥eRERARRRAB

type 1 domains, tretoll
members of the A-domain family, while the A-domain nucleic acid sequence is not. Thus,
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domai ns, and thyrogl obulin domains. [129]
Thronbospondin type 1 ("TSP1") domains contain about
w@2e030018 30- 65 anmino acids. In sone enbodi MEPEEHUS1006027139
domai ns conpri se about 35-55 amino acids and in sone
for examplesa mboornesdbraain iroclassifitd as Wi Yhidomain dy3t-cysteimgitesidues and its
ids, .there are about, 4 tqg a
ofFni e @n’r et Py i abP Hsrdrdnde S Liftysedama 2
bonds gy ¢ ?géc)fﬁ@a'll fhe W%ﬁﬁh%@mehh@s EsllddOWbmglement—type

cyst ei nes C3 and
repea’fs‘i/srt 'Bilerqceptiontyps or olass A doneing]reoatain @@95@159 er I391§l§ @gnino

f bl | |
i 5 R ORE by SRR ARSI
cases Bﬁkﬁﬁ’ 85.140REAHS adTBK EWRirPthe B G@debh@ déitg thete mmi aboutedclysteine

differential clustering can inpart speC|f| city hfg‘;t@hl
res1duees@éthe stxocyisteindsi e fdepongs rﬁ@lcqqu%T Iqnpd bsvigep thespilowing

cystelp%ﬁnﬁé \Bga ?%Ega Ca%ﬁ I@%ﬁﬁg g%g sﬂl% f??{gilﬂ@ DES R bF thR%omain are

disul flaeX s doGbrne CANPRXX éml)lmxﬁammuy ir(deponjdentamiStx xSexXHigmure 3.
) XXXCs( X) XxXxXCBj

Clustgragkiese 1@@@%&@2&@(@%1&%@@&%@% domainpnd qifterentialusiering can
11npar} \%%@ t?@sxt @he{ h§anl%<brlr>l(%%%<xxx( PXX) XXXXXCAXXXXXX ( X

) XXXCB{IQD}XBX%pla@ﬂA dowkaivveqnSicef Stdhdinspidaagiquemesslate depicted

inF 1g9%2;‘géx[ 10651%% T)\(ﬁ ﬂ(gg%%l%ﬁgq%g%%%:\él}g@% éé’%ﬁfg]A &(c}mams is the

fouov&}éés | dr;?é{hxtm(ﬁlé M]Li@qﬁmmm X XISALARST X [ BREVDE] -

X(
X1,5) X EOEC) thé‘}GbxWhm(t sesid s in prackrtedndiegie pessibleyesidues at one

L
posmF% d e%%)g 12411:56%{ Iiu&%l%eé gf regs%( | gl;}éetse}:/ Testdggsr g th Xe[ any r?_rrrtne Q%% )12651due
ParemBolSNX $dntain 2R h BACERXRANE %ﬁmﬁbﬁﬁ&c{dﬁiﬂﬂajt chmoccupy that
sonme enbodi ments, thronbospondin t eEr (% m 3.4, 005
positionts.antIDEICemprs yBeatit ibosmeaae kAN gy iy by 3.4 or
res1d1%?§,( ﬁﬁXw?é P% bg 8 ?’Q@_{@n&%‘g‘&r s’effl]?éiixcé SHH%B[S%%nts[ the gc-])rtﬂ;ﬁ of the A

nat ur a occurring t hronbospondin
domaﬂob@lmﬁng hahethiderystefriee d MSEHCQIISGESDNZS a@é’qﬂm& 3-15"C-Xa-15)-

C-XamobOsRIPH o A o e € [ AL RHTE R

secon&%ﬁéeﬁ%"ﬁreﬁ@fs haNo 4&d Besidue® 5RRBTNG alll, sixCOysteiife re€idhes. In some
C9), extracellular matrix protein

S
embodimeity A ¢omaip oadims cCETDHSFEMHINAGS S@F%Wﬁé@rglféig togny of the

rotein P ot
aboverH?Sgﬁg%ds%gﬁa}Cﬁs 't Bte%ggd gﬁl%nﬁg{ arLZj ?ﬁctg e ges cr %ﬂié}h for the
purpdsBs ofthf¥-invedR@ida My 88t @tendbd to ind@BRE oA dr%n({ui’@@@pﬁmes of the

Hi ggins et al., Jl rmunol 155:5777-85 (1995);
domaBhul t z- Cherry et al. . Biol. Chem 270:7304-7310

(1555 o 5 b s Bl oy

(1993) ;CAnds05 NG Mageg DV P CeXy AEX, «Co(EQ 1D 280:392)
(1992). 34 WO 2007/009018 PCT/ US2006/ 027139 L E I]
Anot herVRSEEmSE Broystiiiofrer IRETRERY PSDYER B <A P &raf,

indeﬂgﬂ&erﬂh/%‘éfebt%ﬁ affind A8ANLES @N) M ERES AR thS pbditgort rfaﬁaflﬁl dlther D or

. Trefoil mononer domains are typically about
N; arBiOwhe5€in 61,-QROCE . and fe-Caddrasdisulideberlsenbodi ment's, the

comal v 85 35, B4 PR Pl S IR
ident@fddhsed BEEBNArRqudntpd. GSe] é’%f abipudte & Eyahslhyeroeiisdosaining

O the six cysteines di sulTi-de bonds typi cal |
naturpByredcurring A-domains include, e.g., complement comp%gents (e. g 86, C17, C8, C9,
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between the follow ng cysteines: G and C5, C2 and 4,
G and C6. [134] To date, at |least 149 naturally
wo@ewanedonyy trefoil domains have . identified baredusw06/027139

cDNA sequences. Exenpl ary proteins containing
and Fpgjqy thlsplynQi@f@tme g e-» ﬁmtelfoq»ﬁlbtlctamrwnemspuam btudleoring, fansmembrane

proteﬁ]ﬂ ?('g?t i R? Fll;ﬂ_ﬁ achﬁﬁgg) %}fi §§) S %cl{?%g{%?s]éTE,Fgorhhn-related

recepior; TRAS ko BIBISE, LR [IRPOL 84 Mﬁ‘Rif)h YmBiRs andé domain
invol ved in defense against mcr ob| al ections

variaBtsd:tag OF iregghly lgEpigyed frethe practice of th)s(@mpmtsm(dﬁtlmn ax i?zbnomer

domz#lﬁ‘s géfgg?r(er Fﬂﬁhé dleacnpqlggﬁ)é é\ %Tr %B%&d gfngncp mﬁ

folloﬂmg dehyaicmb an&fefaéﬁceaZﬁed L9R%): H&aélrarﬁtHéﬁz ThENDE b tor
206- 2 (1994 DeA et al.
gene ,&(n i SIENg %ﬁ/(nf@cy@) urqngfdpmj@v@qnt,a(ﬂom)ﬁm_ﬁmhﬂna

Nemgggld’eg&n gé gﬁ ggn% %&%@ QJ SHEyue n%:’gﬁger ’Zb i of]% %&Fgﬁé’?% worst”

of cholestbios:: IRIBESWo réceptors, (1998) PNAS PNAS 95 4077 )ég?)%x Gold)s(t)%?xe)l(nd Brown,
fﬁm o1 Crsasion, (BOB1S Scidnon I IS TONI 125 Ak Moo hid Verroust,

Megcﬁz%a(d@@ @Mﬁ%WE&QQW%%%%M Ep)z%' anc(l;6

HO"”%Q&%&W)&@(&WF&M@Z@%(@QW iAnox RER3ute) Q4 EBI7edBX X ( X) XXX PpWCH
f (4)

c1(xx) XTPABTRREG et fesetdryisrpabe bepaed to)gepsiets %-6-

bindlf[lgigﬁﬁbl[l‘l&-ﬁ@d(rﬁaiﬁgedk] C3xx [ kH n] : [ G]wk]( )C4C5[ Fwy] [ Dnrs]
sdpnt e] xx( x) Xxx[ p Weash] C6[ Fy 5
[Cll( XX% : P\ﬁd‘@ﬁ?gw F]ﬁﬂ‘l M%&ioﬁaﬁl}spfl@nqk(ﬂldw?kfl%ﬁkq% X
va r a rs
[sdpgt e %}g%ﬁ‘? g%? a%}gﬁz&f{tlg];h ?®6§]8§3%B
C1([ dn pd%je)@mm ik lcﬁzelﬁé \Kn[-u?fdll()lfd%&%té ]B&[G{jé@ﬁ ﬁfa%lcﬂ ﬁcg?lrﬂﬂiéf%offe hk
.. ingr egknsy i r npgs agi
mdepfl?cﬁeaﬁ&%q g‘i acgdéd | p] ?ai %v] [s? ? [aegkpgrg]
d k . :
cacetuh ze‘ﬁgﬂcﬁi‘gﬁt Ei s aR e R P
([ af i njht y]Eacl[l deihk Idnm]alr{s aﬂesomfbe&]aelbwl@mmbl d)ji\?}@nﬂléﬁﬁﬂ]otlfs (ie.,
t o) maj n suita or_use in
scaftefifig" CRha B iBORORY d TREE % 15 P4 gho BRI eisb sl apcuby the

positidily Tiagk @bsitibils dRMIRTe HAFBbRF AlfRrbf RIS
30-85 or 30-80 amno acids. In sone en od%%%ﬁ?%%mﬁes thereby

allowipg fay Wﬁu@mﬁwessety@@é ius3gfiniy fos mfmera(target ravidciles. Soseeof
brack&$ oﬁf%‘ﬂf&lcgés :ﬁ ﬁﬁe arg%ltgr&a{c 3gp%sgtlearb %U’ggkq]"

acl here ar e
1nd1ca®‘s thettelthele ,d¢ ot lemsbe adltlsaﬂ |pf)s1d6n)b Q{Bj&se& M&*eﬁﬁhsé’oﬁfa?entheses in

. PF the followng cysteines: C
sequgﬂ%{e B %Eca%a thegt tha -ppsmgnsj\gtt@nathe pqgglgthesgs may be present or
absenf@!gll r'?['fek?ﬂ)'oﬁﬁigafe's ﬁgit FHYSRH oﬁqugﬂs@nt%qgﬁhe}iﬁ,?g o%%lgll(% Be at that

identified based on c sequences
positiezdc Wiean IDOICT@am@Q?t"ai' msustd in ppedhases (.g. a"(dﬂ)lmleﬁlcmi represents a

SN e T
positidtigBMrbed 260 8ino RUBNE R RF R Aly ¢ i og?ﬁ] P%ﬁﬁﬁ 4.

contai ning naturally occurring omal ns
o reprpﬁﬁéltslﬁdlear@ngtlc/hydn@hdbm aphias scidisuas s eigg tWAY] MR, Prepresents a

h dI'OI?h% ]g F}?ncreatl ¢ carci noma marker pr ot ei ns,
y bcgdéﬂm SCER 4 &8ionsdi Fndy Mcer Emmrﬁsmtea@mabcmla@mmo
acid sihQls &, %Sd AGEB@T 851%f§11e9e}1(§s 4 Qharéeh %{rp{nﬁg ag@rs&gh?- I%Ygi’,tl;r}g%, Q,

prot el nasé 1 nhi bi’tor equi
rel at ed domai ns bel ong to MEROPS protei nase inhibitor

famly 131, clan I X
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Thyroglobulln domains are further described in, e.g.
Molina et al., Eur. J. Biochein. 240:125- 133 (1996)
w@xovcmeooes al ., EMBO J 18: 793-803 (1999); ChonpCEHOS2006/027139
Spei cher, DW276:5804- 5813 (2001). [138] Exenplary
or Dt mycp:rgieotsm snmaloniab acwleqens eg., AVIACS R EN S8 (SEHHESNESS

follows (SEQ JD NGCS:356-360): (1)
nega% ‘%()?ﬁ MM M%{xxxxxxCZxxxxxxxxxxCS

X X
O ORI N e v

domadp prd shyxgglabulin dOMMIBS VXXX ( X) GXXXX GXXXXXXXX( XX) XC6

(Clsixxxxg!%gk X KERPOSBORIGRS k { SESBLX K IGRBRE 90t Emeh 53306 or 30-
65 am{n®)as{d X X M@(%Wdlﬁ&{g X0 WDKK é@aéxxxxxfi% pf %Z&des and

Cl[ gerl Lxxxxxxxxxxxxxx XXXXXXXXXX

in som@@pms]a Q(qt\ﬂerml@:amds (Witha the 3P >66[2B5Rd 1G4A§,\Wdrt aftVpically about

4to ?P gerT %X e)%?ﬁ% @@Q%Xxxxéﬂ?géﬁﬁ'ﬁé‘%w Srpgalivaepfound

b twan[ th fotfovkng titaies: Ctpalosxed xyl g@s
) [ Dna] xx(0 C%(X%ﬁgﬂys] xxxxxgxx( XX) XC6 b?%{i @%n%%]!c?lsmme residues
of the daInpin arsdipgfiderinkeddadvm ¢ hempacaretdbee, dgmtionsllyt independent moiety

comﬂ?fsﬂl%%&oxéé@%?%%t%a?ﬁg ' §}L€Stetr?$ ha 'er}?’p%gg&}a(es;g) %gga&d bété:hng
domé#f) aadidifferextiatislustering Oﬁrﬁln@m(bﬁibéfﬁﬂﬁyswﬁh hespe @B HSligand binding.

conpris 45-65 am no acids and in sone cases
about 5183‘3 oﬁ%&?ngli@fdér SR}ydoRiain teqBeness a5l eonsersusssqusnces are as

follow 5 BYFR) & NAY-PhL£3hdy about 8 cysteine residues which
interact to form4 disulfide bonds. Lam nins are a

(1) Coreijoor) Crrowr€ o bag 60 BxrscxEaxmpatend x ok x 6 asa etk xR T RO&S Cs;
(2) (bW xpeghxatCax 0@kt (x patbas Comxxx PraMxRxx Olxgk i (Qkxx 8N#)xxxxCs
(3) (vebt)ﬂﬁm)é)iﬁmt@xb(@ﬁx(x)’iﬂkﬂm@%)@(x&m%&ﬁxgﬁxx@kﬁ(kﬁ&kc et xxxxC

4) (WekWie Vk
igxiﬁﬂmdas]}fﬁtﬁmxﬁgtﬁpl]%[gqméU' e Eﬁ% 'l‘g R

I s N ffsan%[%f&@?gRezﬂ@wrx@g{vz@r%w G
75 ﬁa% "%“5‘? m& bR S s e

(oxx éé’ﬁ’g‘é‘ﬁé, are as follows (SEQ | D

NOS: 361- 363) (1)
CLx C2x XIBHX X051 KB OSHYRHEIOMDOXTH X CAIODGODX CBHOHET

co e ) SRl By of e desibes esmensency

XXX XXX 132§ x X06) dat@(Xb(I)Xh@%giZBhazturally occ):urrmg &ronégospondlé( docn%alns
X) XXC3XXX( XXXXXX) XXgXCAX CEXX XXX GXX
have (R s P A S R SOy AR RESOHE A (he meturally
occurdfl® M&Q@&%@n@%ohﬁ%ﬁqgélggg %%ﬁ, /pﬁﬁggﬁ A e RN ?én%? E:)g'chway (e.g.,

t he nonomér domain Is monomner orm n,
propepip, G $TnEBA 688 and @ﬁ), Axtadoolliirimateix piomnsr(e gamindin, F-

noner omai.n, and. nononer
spond S S RS ra e i Qein e LAY
Plasmbaivm. "TIG0MBosoRdin thfe 1 domains are further described i in, e.g., Roszmusz et al.,
BBRC 296:156 (2002); Higgins et al., J Immunol. 155:5777-85 (1995); Schultz-Cherry et al.,
J. Biol. Chem. 270:7304-7310 (1995); Schultz-Cherry et al., J. Biol. Chem. 269:26783-8
(1994); Bork, FEBS Lett 327:125-30 (1993); and Leung-Hagesteijn et al., Cell 71:289-99
(1992).
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foll ow ng sequence (SEQ ID NGO 364): DxdEC 1

XX((XX) XXXXC2X( XX) XXXXXC3XNXX CXT XCAX( XXX) XCEXXGXXXXXXX (
wWOo002990xx C6. [ 142] In sone enbodi nents, the MNOL/UkI0RMR7139

nononer domai n, conprises the follow ng sequence (SEQ

| D NO J833] Andthorokzmpberyifiaromsxdudis xuiblnfox uéehnth¥pictice of

the pli?gﬂ%ll ;%goq ﬁgﬁgggéﬁ‘gw n]étﬁfpé]ﬁfggno[r)%'r r;cl)nrgearre Py%lcaily about 30-
50 or(@Oxég(ﬁfMﬂ %H6% Xfr@%ﬁ@‘éﬁ%@&ﬁﬂé&%ﬁé&&%éﬁ@ %%5&635 -55 amino

D NO 366). [144] Anato nmonomer conpri ses
acidstane irf sﬂm@wsnga‘ts)gq&@mmo(asm IW)thlhItfheH%;S amino acids, there are

i R LSS AR TR found

betw@tthe meWﬁ@% 63@%’&%an9%@(353©§ and 02, E9LAPWENY sequence
(SEQ I D NO
Clxx@ﬂi&ﬂpx@fdﬁmauwf 1ddatagurphix redROB0K irsdoll oy @Bihaze d

o o o SRS i
trefoitl @dsmalﬁs fr@hfﬂedé SsUpifotedg pbD UIJIEE 1) adpdsihdtykid pefSirte &P (EFM"‘ 2), intestinal

t he DSL mononer omain formdisul fide bonds.

trefmt ﬁa&tﬂr (%EF?QowéeséﬁﬁémCﬁwgomlme Candempteirs e maphgiinvolved in

otk RG50S SIS O .,

1nteg1[1ra§=ntﬁ4'>¢(nxoms) AM[CGB nTrefeis ]iomxmx sefinkende}otie@on (e%E,@ ands and
nbodi nents, the Not ch/ L

Podolhciuin BT ion Shars-308 (SRS gt 16 RYAS AheTiiad08-2210
(1 994?:I EE,(A)&[‘ LBAPNYS52G 1"15(]8)31)(?@88](1 ?%gxl[-lafﬁnan etal., (T rends Béochem Sci

C3[ nd] x[ ~sa] C4[ ~s] xx[ aeg
18223&@437((1)993) [149] In sone enbodl ments, the DSL m)nomar

ant [ SRR RS e Fesiloath Ruds FRF Sosepeii fetubnces are as

follovy SSREND WOy} 50¢8Fx C5xXG [ a] xGxxC6 (SEQ | D NO 371) .
37. WO 2007/ 009018 "PCT/ US2006/ 027139 {150] In some

(1) efbbaRerrs R hExARarsoRsnsreCHonarr(0vmrCses t he

() f ShlowkpgxsREens ) BxEx XK RREIgsx e xxxxefslsant |

() (Eaxerses03x ResGat)pliRxpSlxgxCsfigaealoapaCxx [ avf pt ]

(4) [ FYer)xsB e (B pon JNGE AR yp 1 Bdel | [ kg uiBrap] [ Tsalxx[qedk]Csxx
[krln]@@ﬁiqdlm{ﬁt@} [Hni“ﬁ[sdpﬂtem(mxﬁ%lﬁ] VeSS [Figai n

5) ¢ W@é@ [@}a‘iﬂ 8Hfde]x)[pskqlx[Ivap][Tsalxx[keqd]Csxx
[keln] g[a gﬂ@ t R (x ? Weash]C(, Fy]

(©) é{}» gggﬁ'f viikar]
[ﬁqu 11 fghl ﬁal [t ae 18] aéﬁ?p_qs deiknqt]
Cg[ade hf[ elmgm[‘&d@ps [qe qéré [gtknsvirgl fmprstv]

[degk S] lqsg" Yalﬁv éi sis

[136] Another exemplary monomer domain suitable for use in the present
invention is the thyroglobulin domain. Thyroglobulin monomer domains are typically about
30-85 or 30-80 amino acids. In some embodiments, the domains comprise about 35-75
amino acids and in some cases about 65 amino acids. Within the 35-75 amino acids, there
are typically about 6 cysteine residues. Of the six cysteines, disulfide bonds typically are
found between the following cysteines: C1 and C2, C3 and C4, C5 and C6.

[137] To date at least 251 naturally occurring thyroglobulin domains have
been identified based on cDNA sequences. The N-terminal section of Tg contains 10 repeats

of a domain of about 65 amino acids which is known as the Tg type-1 repeat
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selected from v, a, s, and t; and 4 is selected from

d, e, and n. [152] In sone enbodi nents, the Ca-EGF
worenener1gionai n conprises the foll ow ng sequePCBEUSIN06/027139

[vilf] [Dn] ECIxx(xx)xxxxC2[ pdg] (dx) xxxxxC3xNxx{d sgt ]

PUB][/ItE‘gﬂ X500 BU BRI B THASHS. Eim@m@xmfhxxﬁmh%réﬁg&cumng
ment.s e C
thyrogghife 018%}%{%%1%%6@#5%@\ S BisPeiied mweignieshon, human

panm[@éﬁ@(c{a’f&ﬂédggg MladeX Elsg%éeﬁ][lg ?(l[li](‘gi rk‘%?mg/ fuﬁ%gé q‘ﬁ{g&ox{@gbctpbbmdmg
proteey( P), $axﬁnh]11n, nhmnrselmmmggl cyetains prdthieadaShhibiton ard equistatin.

e S5 R SR ek P A s RS S il 1 ot 1

Thyrd%ckﬂd%@ﬂ{aﬁﬁ%& Fer aeszsﬁ@e@ﬁ M1 Yot 68 (BEQ  Bochem. 240:125-

376 155] I n some enbodi nénts, the Anato nononer
133 (W08 (ﬁUILC@hﬁrql SEMBCM 18£798+86%i (P B cduegrad SPeicher, DIV 276:5804-
5813 1zndehlt] OXXXXXXXX(X) [derst] C3XXXXXXXXX(XX[
i1 )CAxx[ apvt] [fing] [eklgrtv]
[ ad ehgis3d] ( Exehpfury Hi5>d16buNa Bfrain sdqhfdes hAd 86¥Bnsus sequences
odi nents, the integrin beta nononer domain
afea%‘gﬁﬁW?é%%Q 1D NOS:356 é@ﬁ%ﬂg sequence: C 1 [aegkgrst]
(1) f%%exxmle Ifmx;% 7&5(%J(XPL)X*EIX%§J(X)£X§%%XL(MP&((€3£&??X)lX)XXXXC4
) XXX

xC5x> YEDB&E %
)y Cs[an ﬁrt ikl aen I|k|

o wﬁﬁi&% L DA AT i

+W G125 H¥hai ns aretyplcallye oyed to

) C%ﬁ@%ﬁ?&ﬁwx R XY XéXWVM@ﬁXGW&CEQ&QS(W)XXgXQW

CsVAkHx)Gepeosexmgnste&xCdomai ns can be derived from a

(4) Crlgerl JsxxrxafoogixkkeEEmxxsaxr)sessxxk HhahiPa € 0fx Grpl firefvkil]QCsx

(%[ sa]etmxek ssa]E5 [ Mg 29 UMHFN LR ) PORXUSEAPGHGR Z13x)xCan be

(5) clmqagam@kxm)@xm(gﬁﬁxmmg)@k;tﬁx&k[dnp]@‘x@x&&@kfﬂ]kx [vkrl]QCsx

G LR e M

vari anl{]sé9,] émother gxmplarytmhaormmeridematf thamn b@mﬁbinethe present
invenﬁbrplgaarl%uglﬁgﬁbgg(ﬁogﬁegﬁ't ?r%gmﬁ %d}h ('i{t%}gs e?r:é )gr a%ggﬁg} gg or 30-

80 amiiig-adidsreh Bymekinbedintaty, fHealowRMs@mpide ﬁl@ou@%d% anfiind B8ids and
scaffol d conprise r andoni Y generated am no _acids.

in some eses ahqut 2 (hymEiagHisp W)k'ihlaélse 4reb heminogridsddete arg bmically about
8 cystgﬁ’i@ %Eri’([ueg Wmhrlﬁtehﬂ:@; | dan &glﬁﬁ@% SEHECT Slg%rﬁé g%ﬁaltt{slﬁgr

l'igand or m xture o sone e
noncolipgeness comfporennet tasmnetttemﬁnnlfram tht nsedli e teltladhesion, growth

i BRI s Bt B S b e
gammiaicBbihg. Fhe fede dhRARS TR @R E8pRd mﬁé&léﬁﬁﬁﬁ&ﬂsﬁ@@f‘-& [bh#%m and

in selection of domains with a desired property (e.g
three ghogfrdehlararmyp.ndhelpngpropensisty of apoited codlestuctiioy contnbuted by all

tree R oo ok OF BRI B8afle. cach muc ei c

aC| d encodi ng a nononer, domai n; transl ati ng t he
pl ur al IH49T ofXemplpet laminip FiHedemaia semenedsandlsgnsensus sequences

areas%l%sd('sﬁggﬂ)ﬁbé;(?élliég)?f di fferent nononer

¢y CrxCoxxxxxx (xxx)xX Caxxx (xXXXxX)XX XX C4X CsxxxxxX%X CXX C7XXXX XXX (XXXXX)
xxxxxCs

2) CrxCoxxxxxx(xxx)xx CIxxx (xXxxXXX) XX X CsxCsxxXxxX GXX CeXX CrXXXXXXX(XXXXX)
xxxxxCs

3) CixCo[ndh]xxxxx (xxx)xxX CaXxX (XXXXXX)xX gXC4xCsxxxxxGxxC6[ denq]xCrxx[ gn]
[yfht]xxx(xxxxx)xxxxxCsg
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domai ns; screening the plurality of different nonomer
domai ns for binding of the desired Iligand or a
worzoorew1of | i gands; and, identifying nenbers BET/UR®06/027139
plurality of different nononer domains that bind the
desirednmbgamdmmdmmHWLﬂﬁﬁn@mnmmgbnmﬂlmhﬂ&ﬁﬂﬂhbﬂbmmnmna:

can be naturall occurrln or, al tered,
domah QDS R AImeT GRS BT oo, binksErin beta monomer
dmna@&caﬁaalathGF%nm%r%ﬁﬁinn to indicate that an object
can be found in nature. For exanple, natural nononer
domai nd14Hn InsomedmbadineentsythedPre EGFdoominms domain comprises the

optional | Lns..derived fromdifferent species or
follo \gﬁl@rsgcé%enc%(sgéj(?mg@ primates, rodents, fish,
DxdHUT 1kﬂ@(x)x(x%@Ch)l(ﬁ@xxﬁ:@%kﬁxx@iﬁC4ﬂ_(ﬁﬁxﬂ@§&%g%kxﬁ§&@[ﬂxkﬁﬁxxc6

nmononer domai ns can be obtai ned b%,a nunber of
met hodd1434. dn somy epbrdisgsts, theddatrlyhNG¥ mguoroer donbiiy comprises
theﬁﬁﬁ&%@%&%ggkwgsﬁgpﬁfNEPQ% ns of the present invention

occurring domains or non-naturally

C xx Q&P Dk AGK @& C, xRNSO nonomer  domai ns
enployed in the practice of the present invention na

cont ai Al ’l‘n%]t Jiﬂépln? eg@eémqnﬁﬁgthﬁ-}?}%lﬂﬁ}ongmﬁﬁdqmaln@ﬁmpnsest e
IR RRE K O SRR Al el g
(SEQﬂDd@)éﬁ@Estral domai ns, chineric domains,

randomi igﬁ mai ns, nut ted donmi ns, d.the like. Fo
exanpl d ?‘PéPOHO pPRaincompsiseshe 2‘6‘ lqyping sequence (SEQ D
N@hyécgg @?@E)idgxy%ﬂéé(X)%kﬁ{cs%ﬁf{)b&xgs&@ix&ﬁﬁaﬁcg&éﬁj IS NA'367).
one" Or nore regions are reéplaced
c or r es do#dli Ay semgicopediiments, ﬁmhemgdmhaam@m)fnet Hemsimrpemprises

For exa L i ¢ donmai ns can be
ﬂw%ngP%&gfgwqﬂpgﬁ%%P%ﬁﬂ% op sequences fromnmultiple
ChelBketkpd ol 0%k SR BxI R RIBAAX T kRx dOf Bdd™OVak any amino acid.

domains with potentially |owered i munogenicit

Those di4@kilpsomg epmpedigrentsyCi{Csr €rbganrd et Cs lhbthe Jotch/LNR

@W%@%@%ﬂﬁ 8«%@?@%&1&‘1@80 ons u%/ |8 %)%‘Harﬂ Ce3dcf)°ftge DSL monomer

ddnﬂaﬁmnndmﬂﬁﬂe@oh&;conbln|ng | oop regions fron1var|ous
rel ate ins of the sanme famly rather than
creati ﬁ&g’ﬁgﬁaswsmnﬁeaglg&n@ @@%ﬁé&nm&%@r ewaifsomprisgs the
foHengtd dghéhg: vari ant domai ns by conbining | oop
sequences or even multiple |oop sequences that occur

Difalt Iom Bdd yx (xm)xxe @i pd g ecap CorNaol G sgt ] [A] xidmpi xxgx C&xhpGsn][ as]

resu tai n novel binding
é??ﬁggxﬁggaﬁgiﬂﬂg%)g%ﬁtain any i mmunogeni c protein
se q uenqegg|bags ayse eﬁ‘llbbdlﬁfenishﬁlew&ﬁ ENR AORSHEN (ﬁmi%lfm comprises

human origin. The conbining of loop am no ac
m@édh@ﬁ@é§ﬁnwn@ﬁdogenous cont ext can be applled to al

T TR

NO:$rogry of chineric nonomer domains derived from
human proteins, the nethod conprising: providing | oop
sequend®¥]cdn senpemiipdigents, te D¥aswononer doopn Comprisadhe

ast two different naturally occurring
ﬁ%‘W%gﬁﬁguJF a human protein, wherein the |oop

CME@_][@@]%G@H&@X)@&XE@HG )@E?éé]ﬁé{DQIxx[ﬁﬁH{ PEPALBE,[ dnsg]xxGxxszxxG
sequences; and coval ent conbi ni'ng | oop sequences t
[ogehuxGs SED 1D BiQidyl)of at | east two different chimer | c
sequences, wherein each chineric sequence encodes a
chinmeric nononer domain having at |east two | oops.
Typically, the chimeric domain has at |east four
| oops, and usually at |east six |oops. As described
above, the present invention provides three types of
| oops that are identified by’ specific features, such
as, potential for disulfide bonding,




bri dgi ng between secondary protein structures, and
nmol ecul ar dynamics (i.e., flexibility). The three

W 2em0wis | oop sequences are a cystei ne-defi nePICT/081906/027139
sequence, a structure-defined |oop sequence, and a
B- f act Hi50Hek soone drohslimenie dheAnatp pmowﬁa@mnz@@pnses the
fﬁlomal ns_ are .domains in which one or nore regions are
Y NGEPLEL ® The randoni zati on can be based on full

Cl@ﬂ@hﬂﬂ [(ﬁll]b@dit[plﬁl{t] (@R)xke0C] ¢y datpdRipshtxxxk affigapai)atC,ar(avipt]
based on natural distribution of sequence diversity.

[Frad8yCsthd SERIDEND: 37¥ention al so provides reconbi nant
nucl ei gﬁg gjnsoﬁyecnqgg@geap q{lg{ neoe@eplln)ﬂﬁﬁﬁéf &‘ﬁdm compnses

conpri € or a plura nononer donai ns
thdfoNdwlihg equése: exanpl e, the poI ypepti de can be

sel ected to conprise a non-naturally occurin doma]'Lﬁ5
Cw@ﬁﬁimcéglgisliﬁb]%hd[@QWX&]XX&&GQ@EM el oo hire
f.ib L
(e e P R it SRR byF B sba FnRissay fiom: v.i.1 e
m, AN fg/%@elgé%%ﬁf"é‘a @anﬁ% Q@s‘élﬂcfbd ForSRER, darahd d; & is

ovi ne pancr@éati’c trypsin |nhibitor domai n, a
selé@@d|fron:y pea, seanidrteamt ptiesdetadniohi toe, addmai n, a

Trefoil (P-type) domai.n {11 ebrand factor e
C ommi 21 2l Y PR ke SghERRORAT DR G SRIPRCe> e

gin type I repeat, LDL- receptor class A
fo O&'MS%%& ushi domain, a Link domain,

D[mluﬂmhmmﬁmmmﬁe[pﬂg](«tbdmmC@ixx(ﬁﬁmtﬁkfg]x@mswmﬂﬁmGsn]
domai n ty a MAM donmin, a von
[Wﬂﬁéb’?@ﬁ’ﬂ"@@ﬁf@ﬂsggzﬂbﬁg% a Somatonedin B
domai n [lds"B V\‘ﬁ? s&&i@@m@@d&heﬁﬂs%%No@&ﬂENR@noﬂ%@'d@maﬁl EShPrises

type C Henopexi n domai n, an SH2 domain, an
thSIfﬂlaimrgsequeaceriO WD 2007/ 009018 PCT/ US2006/ 027139

Sratii et I e e SEE R Rl e
D@g(sg@hbg\y@gqul ng pol ypepti de encodes a nononer
dormain found in the Pfain database and/or the SMART

dat abadt54][ T8 agmarEmbedimestsnibe Nl mABomsT dopRaip cRRRHics the

Lnvention, including the conpositions produced by the
frlr@{)vﬁl}gdsequ PFhe present invention, e.g., nononer

CQQKFYWSJ[Yﬂﬂw&ﬁ]mmmiﬁw}@m[mm]mmaa]XX[gkabﬂ][Phgk}[‘mkﬁw]n@r[ésgnlxx(}
libraries thereaqf ﬁﬁ& Bg optionally bound to a

XWSKK%W%M&%@%K%EQ);D erPhl . Exanples of affinity

mat er | ?!155 NG %i&e Qﬁﬁg&meﬂtscgie%o Aon&iBkt dbrsiR ROMprised the

m croa ot her pools of reagent-supports, and the

fdliokeng deklheﬂddLTl MERS [ 165] Met hods for generating

RS e RS P st

[RGB Bx) IO gjmmm :37phe invention can conprise from

2 to about 10 nmononer dommins, from 2 and about 8.
mononer(13eindhreme ferbrdinsais (e insaria hefamonsmes demain comprises

7 nononer donmmi ns, about 6 nobnoner
thc?gﬁﬁ?‘ﬁilgsgg 5 mononer domai ns, or about 4 nononer

@@@q@ﬁ] [kfefld]ﬂ%m?] [@@"ﬂ‘émﬂ[ﬂghs] [klp_épc@@gdst] EWY] Camriplf sasx(3xxx
or | eas ofmai n

[w}e@r}%{qnﬁﬁﬁ&rt}[aﬂ}mm a@F@ﬁJéaetnﬂﬁHklﬂvﬂéadqﬁﬂ ?égsq@f“% 378).
mononerry Sgnl(‘)ra ﬁﬁmléo‘ﬁdé@ WO&BF ttﬁéem&ﬂﬁﬁérmoﬁxa'i&%@ typlcally

nmonomer” domai n” sl zes, timers of i nvent i on
emplopad thenake ngonontes donpta mal@@résﬁipn] Nsmletdmdsgbktmnw@ggonomer

o e i R
ess than 20kD,
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| ess than 15kD, less than | OkD or may be snaller or

| arger. In sone cases, the nononer domains have been
W(p)rz(ﬁwmﬂom:t ed for binding to the target nol ecuP@r/v$2006/027139

interest (e.g., IL-6). In sonme enbodi ments, the

an haprepared by expressmgiambanslityorf differentsiugtbia @ldS_GIEO(ng ;naturally

°°°“ﬁ?1?% o el Rhed OG0T 51, Hishotier Gy varants), o

a comlmaaucars thdrééiFoy ex&ﬁplé,(lrb'ﬁarws md &@ﬁ%ﬂ@d’ﬁp\ﬂhﬁﬁ 'ﬁ%@affdl@ ®f amino
affipity is Jess than 104 M 10-5 M 10-6

acidsprgmain\gongignig(eg, agLDlp Amgeepton d@l%m@%é@amnbwhﬁe thehetervenmg

amlnﬁfat:idg Lg Mlef% Yo H?er raﬁﬂc%xﬁlg%?ngrta{eﬁ 4850 adidis ess) than

he sum o |n|t €s O espective m)no

domal ns[158] t’hlm mud:rttiohr}f(ﬁwdéshﬁ&hodgbﬁ@émfﬁﬁ@ mbnﬁ'ﬁi& 8eomains that
. a |n specifically binds to one target
bind ﬁ‘b’f seleh ‘”é{) T eélfe &ané)or mixtusepidigsnds. Hasemeeaberimentss monomer
domBACAte TRAAREY oLiBedlBr & deiehif F‘Se&%’ éQ%s 'bHdﬂ% dift "ﬁ{/)oa?[@lfﬁen the

to an epitope) on a target
moncdmmionrgnnstanaformm thto ondltveesaisee, ey, Jeifureei, o |thbsé embbdisents,

avi.dit ect .resultin roved affinity.
Ao S S R O A K-
érhyg cad bé diddy ref ItRSHng
proper%gdl ments, t hg@%ﬁﬂ]% mer Egg§g%%% Oailcﬁngg%ahty of
differggtygpcleic gc1d§g each nugleigacid gncogmg esmpnom@(ﬂ,ormﬁm tranSidtingthe

pluraiG06F dirdBR R gl Il BB o AR b, B B0 o e

domaitts; k@aatingthe pluiriiety of hff&eentfn@dﬂonﬁ dﬁﬁﬁﬁs f&r- tﬁndmgbwhe desired
mers of _.a multinmer bind an i on such ci um or

ligand REy% HRKLUyoH HEgpds mpehadendiiiing mwrhe@eaféh%lw%w opdifferent
&I‘i’éml'oﬁﬁ{ds%'a% bifd tﬁpﬁ&lﬁ%ﬁ li gr?«f'@‘ Beturs QF 1i g&&ﬁ‘ﬂp le, ina
single nultinmer e sel cted nononer donai ns can be
i dent i A59] dviomtinidrelonins danbaddmltalbfr-bcctlﬁmm|aﬁ€ﬁe&@non—natural
e various differe

L T T CTOA
foundif néairé.OBSr FRMPIEhatdAIBIASmef H&Hﬂuﬁé Ee{rﬁhgl'ﬁ? g&ﬂﬁﬁ H‘A'Qnomer

famlies , or optlonally, a conmbination o
doma&@mpaonqllbredom@mmvedm didfencny spreics @b eairees, £1ggmammals,

prim BTN, da7l, Koy e TRRCTS 90 B o Wi

can be ebtaiticéd diyfarrmmbEﬁﬁf thythddg ey, &y RCR aplifl€atioh-oF gPhAHCTINA or
D nonmer domai ns. Exenplary |L-6-binding diners and
cDNAr i ner s (comprised of two or three, respectlvely,
| L- 6- birpghingy
[167] I\[/UI t]| ners t a? ﬁ%lurng géﬂf}éepsr Eieegtdfn%ﬁt{b% C%%;%a I&%aelly ?Ccumng
domatiser ppwetmtallymwemm% variarey. bibravivg ofinonbeef ddrhaink B@iployed in the

Pfactlgeéftﬁegfesg@tlwe S’a nmul ti mer_of the same domain,

SPRIRATWALY-QGPUTIRG MOFPMAT fqrapipton-

natured@rﬁijc{ﬂﬁm@fmdﬂ%ﬁle? éﬂiﬁaﬂ%bﬂts Céraas&mbgn&on thbreof 2~ A3- A4
For exan&g hetero-mul ti mer include nultimers where

Menoreer dewait vafignts en invhrienatestral dymains, chimeric

doma%% d&mdrﬂ&eya&h@lﬁgg btgf dB i gt o ot 2t Amale, el
domainatcait Bt byse®os phylofeheviakh@pdis. Gﬁln?erie%iﬂa%fse(ﬁ& 86m&in8 $Swhich one

domajn. (3) A hetero- rrultlrrer of domains from
OT Oy @B@Pé Ate rﬁﬂﬁ%ﬂ@é’r}’ @siespandiigaegions ﬁen@ther/ﬂpmammhmame

famﬂ}F For I@ir;agﬁﬂ%iel i nﬁ sa(Pa?l B%gcggg :ﬁgoydqofn{b%l%g oop seqUenices

from muhrpifartelatal dommmfrthe: sege farrﬁm tb Iabm; BCRP UGk 35t Pdtentially
i fferent nononer domai ns

d. B2
lower g pRn SRy a 1A S 1T o W Rodmatigrd Heymimmologic benefi

occurring) fromclass EG--1ike donuain).
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[168] In another enbodi nent, the nultimer conprises
mononer domains wth specificities for different
W 200g0090m»| ecul es (e.g., a blood factor such aBCHES206/027139
al bumin, iinnunogl obul i n, or erythrocytes). For
of COBKIERPHING qumﬁ@iiﬂedleg‘domamemmmdm by nuhbiniey Isopfegidi® from various

relar R0 (50 TR Eicratit it cieetiRE B RaRERo apdravences. For
exaniphg by bbﬁbﬂﬁlcﬁﬁl% Qarsde @&ﬁafh@ﬁﬁ 8bmBR rf‘gcl%]? serﬂ%éﬁcf@ ‘yen ult1ple

tar et nol ec |ncue €. g., a Sse ecu
loop é@&u@ﬁ% theh eceps rnamreﬂm i s L@L quqatnnd:lassme{lo(mmg, the ﬁa?sultlng

o SR R ey TR oS i
sequemesl bredauseallthf,the ebobddIeBpLAE bﬁhlﬂlhaﬁ?oniﬁr kB E&%fn?ﬁg) of loop

and serum al bum n such as exenpl ary
ammPrﬁFlfllSﬁ‘i}’renWSI in epgegenens coateyt cancberapptindto albofithe nfonomer constructs

of thé: ﬁ%ﬂt%ns THRdhY K FRreg:eﬂﬁl'n:vgntgm%:;,o%ags 6%8? o nr?glfg%rago PALL ?ﬁ{j\ry of

domal ns (‘and
chlmdm: ml(ﬁﬁéﬁdoﬁmﬁﬁklc&:rﬁéﬂ ﬁUﬁZﬁiﬁ@I&&Zﬁbﬁﬂ th@@ﬁ@hélﬁéonﬂﬁﬁmg providing
oner domain.fromEF 2 or of th

loop ?erqﬁ'mﬂ% §rEBRPRding F‘hﬁll??ét We%ﬁon’d@ﬁh of @t legst 9q different naturally
occuidb bhABfts bf PRGhhEFroRIR e n ik l&gﬁm%uﬁes %Fe lyr}ucFeotlde or

present invention may contain
polynepiide ssqnerices; rmed sovdlerdiyf doerbénihg twpasguendesai gﬂﬁerétreattlﬂfr@y of at
ural) of the ﬁfgrm mononer cl ass,

L.
ot g TRk B LSRR (RS 25 e  chimer

monon€d dobia lvingf dt ‘I’éﬁ‘sﬁﬂwfofl%]%m T%E‘QHB fhecclhﬁﬁér?csdon%{m has at least four
conpi nati ons t her eof norrer donwml ns,

loopsgalspplbratrieast si loense A@I d@Gﬁrﬂ)@éddee, Mrwpndmvmtmn provides three
types o UBE AP R e itk By WA RS R M B pastaial o et bonding
bridgimg detween secadery [dokhi slﬂru\t@liés@ﬁﬁd) molEBular dyRahditd @ ES ﬂ@ilblhty)
The tt he present invention Xg have at | east one
BARTIRGS SoRAP AEIERFFS 42 a0 sinpérfineddoan seguencaonstiugture-defined
loop s'éﬂﬁén@@%d aB- fﬁdté}%egingﬁ]?q g s (@[ dn@p! e fragment (Sckv), or
as

b f ragnment one nmononer donmain, such
as f o.{l@)} aﬂﬁahéomand BEGHRain ke dbanaiisnin vwehiddt M@dr&n@i@ Aedidas are

e RO AR I O e RS,

randof@hatioe BRded, onalatlﬁﬁ%tﬂ&ﬁ%nrbf s@qﬂ(@ﬂﬁé h#%ERAYi ne pancreatic
trypsin I nhibitor domain, a Kazal -type Serine

pr ot eas¥03i nAip presentdeveation also Proyfidsisireqombiyae hucleivatids

encodg}gv&ﬁ m%‘g PB@?Q{&I&%S Ec%l ﬁggéo%j%oa@w&ihw ai’l;{nonomer domains that
bind ILIfﬁ/ rhgle@mp]enthb)pp@phpﬂidbpﬁﬁﬂ)e stlebted ﬁﬁ&ﬁﬁ}ﬁ{se aGlodSitally occuring

d %ra , a Sushi . domain, a Link donain,
oma O&Prg}? SEOTRIFORSisypg of: apdisHi-like éﬁmalrlnm{iﬁaghemmalmm fitlrenectin
type I @Qﬂiﬁinna ®rdrebiiP EQPﬁdrHalﬁ(Hﬁ&%nec%n%o @a‘hngai P%ﬁndomam a

ebr and fac r type omal n
Gla dcdmm anSRERWammaiy pdilimﬁsz(dmm{iaﬁlbﬂaaﬁ@ﬁypsnd Gifibitor ddmambh Kazal-

ore 3SR A RPN BT, S o el
type CoduHRdiR, an%na}fvﬁ&laﬁjﬁ@-hk@@&ﬁﬁﬁ a bﬂiﬁl&onﬁggait %o%?o?bﬁllﬂ%peq%epeat,

sel ected before the domains are
LDL-ngeniqrebdss A dymainea Sushedothaings thlk&loﬁmntalaﬁﬂncmbosi@endin type I

. f ity t t { | |
domaifi gt EheloRibuliFu8 Holata o cOvPe Hstia Sofhals » VAM B avon
Wllle‘tﬂarlﬂﬂatﬂoﬁ'@lpe@aﬂom@lﬁpé S(Siﬁatoha\é@m@ GBS, & WAPQ%ﬁijo{lpdlglﬂﬁde core

d grmlecule and a third domain that bin
Omalgeac%ﬁe{ tyRer & demainpp Blentopexip dpmiping ke SHG| dommin, sn $H3t dvenain, 2
present invention may have the foll owing
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qualities: nultivalent, multispecific, single chain,
heat stable, extended serum and/or shelf half-life.
woeeowers at | east one, nore than one or all PET/UR®06/027139
nmononmer domains may bind an ion (e.g., a netal ion or
Lamiginetybe EGikt-lilondomain, 4 €2domeinend iveriants hionecsrenae tladréof. In another
no domai.ns  may be der.ived from LDL receptor. A _.
embogigit o FRAFUD QeciiNe RVRRFHAF Ricodss 3 mogCmephipgpd in the
PfamidagibadRSr tRé SMAR'T BgapRBOMEr donmei ns may be
non-naturalyg.occurrlngj and/or at |east one, nore
t han orld64r All theogfomytositivnnoftbe prasentiimeniiay, indoging dee 1,

2....3. or .4 di,sulfid on per nononer domain. In .
compBgiigna isgtirint e nihed Rl e Resren B RO b & Modame dagppins
and/of @hmaho ldeaRinsdds Wl fOQEIHRRPOAR 24/ d43R0Q6 Od bEIPtionally bound

three) nonomer domains, wherein at |east one nononer
to a g iohan affigity enpterial u Expmplep etaffinity naterish vebrdedonds a column, a

solid gﬁ%gg ﬁenﬂ?@%% gﬁ?ﬁ%&)&ﬁg? irsere]lg%n:i[%,#lﬁ]i%ou Sy flrllcf tgg i ¢4 honomer

domai ns, wherein at | east one nononer domain is

non-naturally occurring, and wherein: a. each nonomer
I g MELATMERY ween 30- 100 amino aci ds and each of the

nononer ON@/| i SA: wsul fol.de

Ik agd 1650 TRHSAE REREAG i mutfRRks B08 i o ifreseyt
invensionn dddmes cangriss aideast wedlmbnomeadomand. r Buredxhmpl multimers of

.protein; or c. each nononer domain js between 30-100
the inpptics CBicQmPEG OIS AP0U5] (JPERENST dogaiRs from 2 ] dbopt
monoR¥FRloSARRI SRSt 3 AR ABeLi 1 RbSoRe RIS, @bout @’qlzttmo‘fner

mononer dommi ns, wherein at |east one nononmer domain
domajins, phovt Aamenomer doweings ahonty mandmehdoredins, oa abedeéhmonomer

N [ LR IS, betwe 35-100. ani,no ids; or b. .
o Soonl e s B S e aRE o Fela mogs dgmeins.
In som8 eth@bdiviests tRmaiheshnve R AbR) tha@PH, AL 526) 7, or 8§ monomer

extracel lul ar protein. [174] In sone enbodi nents, the
domaggy I pismeoltBeppseie sange ebmenemer dasrainrsizes, thmpltisers of the
. IR eal ol NI t
T
than @Dy $esk trag @k, lesnthan $@D, dess Hems30kd)) tesslttmu 126k Delebothein 20kD,

, or 5- 50 jno acids |lo and is derived frogm an
tess 1R ke Pt 100 s oy st SEIAST oy 0B cctsefs B apromer

domaktisHd$e Béén?pr@fs@l%@t'b@ fSriStBhs todhe thred 0 BODFiBteRGH BSe., 11-6). In
long. [175] In some enbodiments, the nultiners

somepppdingants thd mukimerswf the inyeetion wihbind ¢ Iwh orepg., atblood factor

mer domain 1S _nan=sngtural.l y-qccurrin .
weh 498 UG TRORTR PR BB s Q5L 00 aincy
of 108V T is6ie oAIBIdinRntd) theaffihigpis e MignMfawe 1 0 8RB MLSI07 M,

g deriyed froman _extracellular protein; or c. at |east
107 M) Moty ddndi some erakodimentsy the giinityrafnanyltingen wé be stronger
. _ . ! i
e T, RIS LR O T OSEE Y L e
at | ea§166pduoiséme etmbodinregtsaédchmdnonied domaedpecifiesllyosinds to one

desired, ligand, and, in sone instances, wll further
target e e (¢ el fngspme ot these ROPPINISHFacl temogten ginds fo a
differ6iRPRSHEBH $anal Bodt tdd ?ﬁtﬁg&ron' DRERE o RLAP N GipRALONAYS domains
to act as a signal o ssenger, to
that bind to the same target molecule results in an avidity effect resulting in improved affinity
of the multimer for the target molecule compared to the affinity of each individual monomer.
In some embodiments, the multimer has an avidity of at least about 1.5, 2, 3, 4, 5, 10, 20, 50,

100, 200, 500, or 1000 times the avidity of a monomer domain alone. In some embodiments,
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stinmulate or inhibit cellular activity, and the |iKke.
| ncome enbodi nents, the nononer domains of the
WO poogodoosr bind to IL-6R, the IL-6 receptor. |PCHUS®06/027139
enbodi nents, these nononmer donmins either bl ock 11-6
at leasbionelitwg, three) foutet mprexetg. il monhmerslofe melgigsr bind apjongych as
2007/ 009018 / US2006/ 027139 177
calciugper a9ethesiog, Mylupsty GRACMPISC § Xp %¥19f 8?1%?198%031 é’f%g‘%ggler

domailﬁ§ eﬁmt &aglgﬁ@ fla Elh@le'}ﬁﬂﬁﬁi‘é{‘ {BOSER Rl rassbiedr doralrisroan de idsntical
mai n of "the present invention can bhind_a

or dlfm eﬁgl m dddgmmdtlmrSGIaCWQm@pm%ﬂomﬁ@aﬁ@scmm’ﬂﬁﬁlwmé? dléfﬁrent
theé&rese nventi on can

i

from ?fé?ent HMhhh%lﬁllfé*s Net sitionkli g S doatbidation rotfbbﬂn dfor Iexajmpid,sthe
I'n some enbodi ments, the nmultinmers of the
monomw dmnam niay ibe selecteth &osuhamiligy 19t gfdL- Qéﬂlﬂfl%n&é?%mél%?rid%‘ﬁ%ns In

o YRR o CRELA N SRS Tl 8 B Ly ram

of thed0@bATingn@siékier Aomiaihs! ﬂ’iﬁelfnpranyam 64’m1miing diorercandeatrigrers
i nt eractions betmeen t wo

(compsedronare ohses, gcbyab Bromay BETORAEIT) #a{icled i g fgemples.
or Mgy gﬁnmﬁm@‘mbﬂﬁe &@at@@lﬁﬂlérﬁfacﬂé‘éléﬂﬁe BieRélit Mvention

speci fi'City nono domal n I nh anot her nultiner.
may HRogiyedaieklloaingal so form due to the presence of
afflnlty pepti d t he noner, domai.ns A t|
() AgohdgmeBibme Comobmerrons wiegemehste Al T TRy
2) of PIR'r}]l:%‘té)r/J ?ﬁﬁnﬁeﬁif 'ﬁgﬂf&eﬁﬂdo‘iﬂa’iﬁﬁrof thdlh¥e dduhdin BRES e&g tAhl-AZ-A3-

a cell surface target and a sg
Ad. Fwegempleehqem-multle)er mayuchmvhha@rs whert Ads Ads &d 807 %f9 different

oS S B o BIP LTt i B3, e

someHH AT, 295 anbind) A4 ke mpasily+gccuatio Vz&i&tm)f adeL-hIeceptor class A
interactions. In some cases, multiners will bind to
domaimw di fferent targets, each on a different cell or

3) 8 :’1 ﬁé%%te?o lélmgi%%é%?&?ﬁ%oﬁ Riffe |n@(ﬁi6hﬁar WhinRinathskéDk ., Al-

i'ng si n sone e dlnents t he nmononers
B2-ADFBIUFé1 axafpleg fvhiteeh brmb Adtare iwnvdiffeieohmanempy dreang @ither

o P e AL s A1
are t\?@ Elfnfge%nt nldABHRP dbrhaib @ (either h'a&@tfallﬁr obdurting of Mﬁi eduipdy boarring)

timers. For exanple, nononmers or nultinmers
ﬁom@:ﬂassﬁé‘rﬁ—]uiweimmam may, for exanple, be fused to the

foll owm at | th ali )
ot 1 0w A5} O34k RR2 RboGRTRL A hRRR O bohRakABBAL dBRains
with @ﬁ’é@ﬂid?ﬁes fepdifersat {a}{ge}t uidleaildsee. of, h&)loddefacter sm:hpls isetemeaibumin,

before the domain starts (franevvork r
immpargl e g ST teeh o CRITBPICCR O R Rty s of the

it BRI 181 hdne dayt one
nwel?:tf'loetl1 Comp %s dné?aé/ﬂ%?éée? t #&%Hﬁb%%nlgt n and before t he0
mon&medt @rﬁt&n tesbiddes 4 secohdtanget gel¢date. fllsimpiry tacrget@o]pﬁg

includket & B SUBRATICCBp HFLRAPI B eekimd S ph T (g
mmﬁ?é %i%ﬁlﬁ%_og lé%uiﬁ Ao@ni) O EkethbRkEMoleBuledthat Herd the Fs.mlﬁﬂiﬂlf life of

omal n, replacing the CH3 domain; 45
a multimer include, e.g., red blood cells (i.e., erythrocytes), IgG, and serum albumin such as

HSA. An exemplary multimer will include, e.g., 2 monomer domain from Family 3 and/or

Family 5 of the IL-6 binding monomer domains (and optionally 2, 3, 4, or more IL-6 binding
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WO 2007/ 009018 PCT/ US2006/ 027139 7. At the C-tenninus
of the CL1 or CHL domain, optionally after the
wemredsnes that forms the interchain disulfidePCOUSB06/027139
At the Gtermnus of the VHL or VL1 domain. See, e.g.
domaiRs)gud endhonjet 8dinalmfrem femélytdoati nefthe imustyeoglebutisrinding monomer
yononmer or multinmer domains of the invention is
domaipfnked to a mol ecul e (e.g., a protein, nucleic acid,

or gani g ?HMUIHRE?HMaﬁeS en@ﬁl@yéd Heed Maot@& of the present invention
pharmaceuti cal . Exe ry phar maceutical proteins

may conteinUtwbeno-mulfimers yhabmmdnme@mf idbfferprtgnonaresyeiRmatns (natural or

con-ofy Pl L 8F b BbE S P et Bl dggips et
or norRHathAD S 18 Qe Ot Snorfoyied tXdeBsor oatnbmalﬁﬁﬁmlefuby smal |
nmol ecul e pharmaceutical s i ncl ude toxins or

t her ap8LA0] c Mayemes domains civsleasrhed hgisi, are Asqusadily employedin a
fmmugg- ﬁoglgxﬁxﬂgoéal tnh %e{%%r}{\ﬁﬁ&telr g%s aQ£u1'i1HF%r ll:lﬂl\t[ fid ei.t st Jn%' ifhmuno-

domaMRlariaftlshd]onk Ii!n(ﬁ@mbr dﬁinaﬂil Ve aht3., Thwhrg nn:rbtnmans fof ﬁre present invention
multiners are selected to bind

may haye aldgest SpRERIPRO-HamgRsuph &t B 943@ §l§51£§ep€<zﬁl?1fl gutibody, a
mngleoc,rhgfntes}aplﬁb]%rifa e% c?*‘%), ot Qﬁaﬁ Vﬁ%grn@fﬁp RS HQEhsBERd MShdtBENdomain,

'8vel, In one or severa
such ep;afdr |em1hpl|e dr E@Hd(l@)dorr:aumadﬁmglet-domam;ea fibjogsetastypnl deimain, a

Y TR LS RN T e

SRCR @orh&lﬁ @K@ﬁf@B@Uﬁﬂe %ﬁﬁcr@itféttﬁlpﬁmqmn%ﬁai dorhath %thal&jz{%h,enne
hat the resulti ng) conplex or fusion is tar

proteash enhglpibmridoimain, iaskra@ildP-tipe samain; @IVafléHﬂ]@bXaFl@g Ct%%l?eeC domain,

t t
an Angp %ﬁ%%ﬁnﬁ]&eo écf?%elﬁﬁ,ﬂ Séﬁ?%io%alrh aQﬂ%Hn% o%éfgtg ?@%qge SeF{g nﬂ?f%fe%eptor
class Beiontbidh |aa$dds]vh @(ﬁhﬁﬁt aﬁﬂmig@]brdaim td ll’thoﬁlb)ospbﬁdlh ayrg:dtdomam an
protei n and may subsequen
ImmuigeplobrhHka gamﬁlélt < Griias G pamah. § MAYEET %7 VWilirand
factorat&gé g do'ﬁ?aﬁ %t Sd}ﬂa’c?xﬂgﬁn @ﬁé&%qmﬁ%e%wﬁﬁﬁﬁé‘@ﬁe 86hain, a

rug toxicity) where it is desired
F5/8 typatC dmmnin rathaop@mim dedaioy are$HAdompisgan fH3tdegain, a Laminin-type
s.or tiss keeping the

EGF Bﬁggﬁt’@ pgé*’%)?r?’ P%?ﬂl{%tZ‘ﬁ’?P{l ve tissues, the

t her apqwmc DbV 100BE SASREH SeFotcliRé démaibi gledinkddeform
may be adninistered safely. In another alternative

in
multigietso Cp:athmaﬂgsréland e doserinpeants seleciediforathg abiity o) hind fopytarget
QpEr I
e AR il G o e g i
two ddnR@isttha iy totdrfsﬁatgeto.ﬁoleaﬂb and a thitdedomsdin tl{alem}is fhesecond target
fusion proteins described above may al so include a
molegyleker peptide between the pharnaceutical protein and
the mo rl‘f@ ltfrﬂé??éiisthe gm@&ﬁtiﬁ\%ﬁtlbﬁ B9 'hav§§1@ YSIMGfng
may be ‘enpl oye o separ at for exanpl e,
qualifiesd: ymétpitailehe, moltispeveli, single chaindhet atable, @Gfﬂfdedmermn ansl/or shelf

ot GRS e SESP B RSB 5 A 5P 5 ARRGYbind

ion (88! ng fRbdl Yorp@r PELRBEIn Y 8 1885t ShARERE thahesldr gl @onomer domains
rncludi ng chem cal conj ugation. Fusion proteins can

may h¢ dorived foupiBS stscemier A doweinis padpr Eﬁﬁtldien@mﬁm% At least one, more

than %&ﬁe%gg%m\ést G %%%glgx ég 1181? g{ol q]%m%t:uﬁ"@l VRd/or at least one,

mord TRAPHRS orGUNE RS mehohBied dnfii @ thhp Borﬁptﬁbetle 2p3, aﬁ‘ulahshlﬁde bonds per
according to any methods known in the art.
monemgrsivimaitht k) some wrhadiseip themylijiners comprise at least two (or at least
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pl asm d encodi ng the pol ypepti des under
transcriptional control of an inducible pronoter are
wWais@d/oewiexpress the protein. After harvesti ngP€TES2006/027139
bacteria, they may be |ysed by sonication or )
three) Mumgen dambinanviznein et Eastione dndnpmee domainig anpomatufiky occurring

pol ypeptid may be purified using N - NTA agar.ose
monoa@pﬁgqrgeﬂn (1{1(? ﬁ@*ﬁ@qeﬁ%@qaﬁsﬁ&c{;@gﬁlgpa é@ g(eﬁle 81;;18 nts, the
multirgi&g :Eglgl 12?6 ﬁl%h]tsio i@fhoﬁlbfner §th a8 heran dt legdt ohslabnbiner domain is

ded proteins may be neutralized by
non-ne@piyregodirieg, anduvhengidri | s with i odoacetic acid. Q

sepharose el ution, ,butyl argse_f. r ,
o cepmapoREEineats vebke DDA P EEE G C IR B b g
doma€ ROApAKEt Badt b i eBHIOBnlkgeort 0  purify the
pol ypepti des. Equival ent ani on and/or catjon exchange
b.  peadhithemmiesidonraispis betweeal39ol 00meninopgids el is demeyd from an
sg en‘god,i ments, nononers or multinmers are purified
extracg \qﬁpri? A9 ysis, typically followed by a fast
c.  CQ&dH Mendmerfomaais bateden300L08iansind hcids arehisihdy foragpro@iretarget.
to the heat stability of the proteins of, th
 nvent IL5R] imsoranembedimenist WP FOIVIPET RBPTiSSAldetshe fosgmer
domal¥ w%ugginhaf st hdHRhRE AbHat i hﬁ]?—hhtﬁi’&llfy_‘?fccﬁ’rring, and wherein:
putification step resulting in high purity. I'n sonme
a. erbhatinomiha, domabmistietuanss 5t 10vannieancidgy qur ocess to

purify the nononers, or, mul ti from . bacterial cell
b cpeiidossain gompats apisstaps i lidedopd prd i ERAL G Apmen
pmteﬁ%tﬁgﬁ,ggﬁt t@&égﬁulgrﬁg%hgl ess steel coil subnerged in a
wat er ba

set to a tenperature resulting in |ysis of
t he badi?li dn ¢@ngembadioentssthe nodtinetsreeatpricy atigest (ye m@gnomer

efflpyent i s routed to a .coolj. ' ' .

domfo B A Paf (GO P2 bR PR S lrin ot

domagf @t eins. E. coli proteins denature and are prevented
fromrenaturin

. . (Izj but the nonomer or %é@r _do not
a.  deAatllaneingpeids langand comprsRstt Hitst AgalisubiqaRond; or
except i [, .: il : i T i ng
b Fey dABlarih Rttt Birlel o SR RBERSE
c. | egithamifio babids and bindTtu spm@pgin Gagdh; ori el ds acti ve
proteins w t'ﬂ igh yield and exceptionally high
d. pPriQamigo geids % conpared to alternative approaches

and i s [1[ENaRbEe ERALbANISS GRl RulBfRAUGNM BT e af leadt b B@inomer
material. [187] In sonme enbodi nents, follow ng

domaimsnwherinat deast onereommmerrdomeaitpis noppaturab-eceyringand:

i nvention, the polypeptid r [nsa sol ution
c P@Pﬂ&e’i 0&%{.}{% 8%{1?’8 Seascai?g?a%o()%s ?%S\(;l ({efﬁ% Bsocl%}l flh?rrgl i ng of
b.  dizswaki iR thdddehdr dBlaBEs detivedsiosrr ar rkRaticitelat protén;lor100

mM (e.g., 1-10 nM |odoacetic acid is included in the
c. sottifepigms meomsr dpmgi bipds teadprestPIolgd  j odoacet i c

aci d ngzﬁf ’J’[‘h‘%g‘gﬁfrﬁiqng%foﬁfaﬁls mg? hRfihEd 1dhtifRd can have biological

i ndi vi n sone enbodi nents, the polypeptide
activﬁ@,l’ﬁd{iélsisﬂge_aat tancode aﬂ:leas_t spectfictendiog aff_lm?tyi foveleded ¢rgdesired
li gmé}%ﬁi&ﬁ%ﬁ@{%@%&e@,&%ﬁﬁﬁ%qgéﬁ t@gkg%lilrgyngo%%ggk the bﬂl’dingf Hother
comﬂ?&ﬁé%ﬁ?ggﬁél%%% ;r'jtﬁxébil{ Yeetdob DERBwh S adVaf @ Bihalde AikdsBhger, to

e ol ne inker to forma nultimer. For
stimdata wp irdijbitcel lutak ectivity atxbthe die: npas ebdodisesnts dehmonomer

se te discret n in in nul 1. . 9
dome3af o i G o R B s TP P imehd fese
mon&fer RSFEAMIUthSNBH/AIIWInding 3 [IE6R R fhctivtdihicqL&Srekepdom

in the art. For exanple, conbinatorial
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assenbly of pol ynucl eoti des encodi ng sel ected nonomer
domai ns can be achieved by restriction digestion and

w0 eso7iogmts on, by PCR-based, self-primng over|BpI/us2006/027139
reactions, or other reconbinant nethods. The |inker

can be HffhchAsingoligandwanirensdieboomionhity awmisrebf ligands can be
' e for [ abi bind to a target
used (6 8 WSioh herdo el i AL RES: BeBA-aBRabman of e prosent
inverition cahblrd a/sihgle Mgl 41 ParfeBf SAlgaM. tA ltlm[:th?f]tﬂle gxlggent

| j nker can be naturally-occurring, synthetic
inverdionsan heyeomukliple ¢isarpte bg@hnmmﬁm single ligymk, becbptmnally, can have

1nult1i)lé'}gﬁﬁ&1ng§ﬁe;)f§r vaaggn %EP]'I I nker €.9g., bot h in

equenc Si ze ‘aspect, the random zed

| i nker [438] chrpiestnbadinkdnty t}i&ﬁd@ﬁ’ﬁe%ﬁéiftﬁgﬁﬂz%ﬂt‘?&l blﬁ& to the same

]?‘Fgﬂ’l}ﬂnal I y the random zed |i nker can be based
or of timeys;tg ferm aqeeasits e AgSTaLAtion pAnee mgthated,cfnpﬁxesrmle by the

a t ol ynucl.eot i

prescic ot A0 ROLURER! 5 TR e Bl FUBLEE L pion o
non-covalehieintepdotionobetoreaotwai mahsrner doimdd®d, Mitdchd@ly, aggregation may be
; 1{? %:Pbl lity can be a function of the conposition o%

aciliiglSP #is GrTE FORRERE ARMABR B mulibhen hesing binding srecifiity for o

monone? lél@fnairf‘fh‘f‘aﬁl@f}felsrn\(,‘t’ltfnlﬂel @gré af%g% n 19 Rinf R ég BES D segge of

nononer domai n, mai nt S e nohoner
afﬁnl@émmﬁd@seordihsmncmommdmmms odnmia‘.lm&s Alerechtok ein db&mam more target
ate discret.e nononer donmmins to

Inde%%%gé@é e‘@%ﬁﬁﬂh?h?ﬂpﬂﬁ§% UPMste properties such as

nrul t I pl[mqe PEtRRDWE bifthity b EBoth Alcell Bﬁf%&ffﬁrgéﬂ aglﬂ%%e&éhd
or e. %ﬁdgw ti p e separate ng SIt

targetf(svfg aLfG) é‘Paé’rﬁfOYlFlg cregsed awidity ieffeets. [nl@aje c@hﬂomen@rame

ﬂuldlﬁ){)’dah%gln?o 'ﬂ%&l%ﬁe t}lgﬁ gl%te%) ?%kgg'% fr} § f’rﬁlﬁ]‘&hgﬁéy ejggss?xabgrg the spacing

and veglencyeafttbel 1ntmyctdmp e hﬁsoﬁma Eusd irhulfiner@ fvill PR{PIRYE ldSFferent targets,
i nc domai ns, the

I the nature of the nobnoner
coch 1 tiEEEE ool Blg?fé?t%’raeceélfanfiﬁéoth@a%émOﬂ@ummh]nmﬁmle binding stes

ol ype e r
VPRt SR g e

invenigen argtli tq apettier 1§h]erp§pteisemfomrwﬁlsiommoiﬁfno\mﬂ%lypeptlde in the
fo timzi choice o i pker once the
art Y 186 of £,chBl Selofe Wbl 5 B B SSe(8 i thouBron aermar v

multikeserat éxamplé, BhdHonRss orhuliled MBAS RN dPm Ay, for example be
onp05|t|on that is fixed with regard to nono

fused gt ol Qvsipg dadetiprsror combinatians efbibeations bf mkmtlbody

cenposi di | repar e
sgr eent 'ﬂ{%fNQQeSC&%%{t% a ove%ﬁmoé%%’%ﬁ g YJuSt after the

1eaderrp@pmasaﬁnﬁyf@zme3&omilﬂ,eﬁhs Gfrﬁﬁéﬁo&%g‘lbﬁ ¢yl discussion of

| L nker be foun U. S. Patent

P%bl " CAt o Ui oS B Ly dopminTeraaing ORVERL
domaiR MULTI MERS W TH AFFI NI TY FOR A TARGET MOLECULE

[196] Those of skill in the art can readily identify

ndnomeAt Herditersimistdf tiee hedes chatol, qptiopallst aftef €he0CH1 domain and

affinity) e. epbodi nents, any net hod
before%g%’ MY r%ﬂue%lé'tg%gpgﬁ l%]:r gjﬂ’d’ﬂgb ins with a desired
M.OperAytl(eQ\I-@snnnﬁls%ﬂﬁfd(f}H§denFﬁH ng property) can be
used. For exanple, the nethods can conprise providing

a- pI urét thle)ﬁ esEmefius o therEH deineing optirind Hy atahbd tontie ¢ gmino
: nononer domain; translating the
ac1dre§19l ?‘n{ Igfqg%g%*fer ent nucleic acids, thereby
p@ ovi dAn@le@ P fritk lonhequ@I b6 SR 1 BRRAHE CHA QSRS

screening the plurality of
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di fferent nononer domai ns for binding of the desired

l'igand or a mxture of ligands; and, identifying
woresnee®1of the plurality of different nonomerPdDDsi006027139
that bind the desired Iligand or m xture of |igands.

[ 197] Wi thed@iterimomys efithe GRA lvo @Hdfdompim patienally aftey 8ie cysteine
Sit ij ect ed,. mut.agenesi s and random nut agenesi s

that f((r@sg.?lnieﬁ@}ﬁ‘%%su agenesis) can be used to produce
NMNOMEN t B Biténin®s &F the VoIl ¢ VIDIN@iB4in AR ety | Hifirary .
In some enbodi ments, error-prone PCRis enployed to |
creat e [V i &msame pabodimentsl ot Hee MOROMGEer Btipgrdgmains of

. pl l.i 1. f t :j ‘ '
e i e PPt GRS PRCTRIRIE e AT Rt
etc.) W3Bfull b bhar@@Eetiichln G eapire phatatménizal protbinsdesiude)ieng cytokines,
the non-naturally occurring nonaoner

. C [ domain b i
antibagigsnehamakings: srewEpiastory dxfedsnkns (@i 8- Odrfer I ere PHREFIDS,

extracg:?l}l{ﬂ%% h@%?igg c@il%ﬁffgé@e?@t@%ecyﬁ)%ﬂﬁs O nfpﬁ%ﬁg cRBE Blol&se

S 10 génera non- natural [y octurring
pharnifeBgtitals inclodéioninslon tenepeatib aghintse rih somb embodisentsg d metal can be
am no aci ds, corTquh%se c%zst ei.nes. | n anqther ;
bounsiebePRiwRERtidenel thedurentinyy SH8 FaR AR UntSnf i P oRirast agent, e.8-

forM?{cI‘.i ds, or optionally, the inserting step uses
portions of the naturally occurring nononer domains. i
The por182ndn sout dmbd&aichis, teaomemer oppeltimersattowetected to bind

fromthe sane fan| Anmi.no..aci ds are jinserted -
to & GeSen g SRS CTaReREc GO HEHTIE B TISOMIC BaFT G g Osjps that are
expre8dtdfekbiufi9elyObr 0¥ sTe@$fidahfly hipAe€R7MM ddR %R deveral particular tissue(s)
reconbi nation. Human chinmeric domains of the present
comppred ép pthentissies ingafagimalor t her apeutic applications

where m &y [ Lt M. ' |

nvent TSI Ra bR LRRRGHS e fork Bt St bl P HEERRE to he
targe?roiéﬁﬂz&ﬁ liakéderthe pltpmacagicalroen @fsnmiinhaolecme subrthat the

domain_ libraries can be constructed by.conbini
resultgigipatRlesor PERm & Prasieip REPPaRedissr & G BTG Shere
the t 5 d?er%% ;’(’é%? ﬁ%gz/isﬁgreéggay QondhEert SOBURREIE R @Se Idkh

e co ned sequence-defined | oops, )
compidxesiot fusionsledn reiditiadlypselecttd fardtindingtsf tha tat c¢tawpisin and napy be

conbj nat i on, of ny two.or nor her eof . ..4 .
subs SR OOI P PR OTOB Bt PRSG AT s P g ovoid
targetiTBdheGRArFRY bEotheidsled thit'set fhe C@verBnig eN@mgt@dciby where it is
~nodi fying natural|ly-occurring human nononer donmai ns aﬁ( )
desiredridatdiindiog he rafiuced @ elimigated fpethernondargebeslis op tisgipe| By keeping
| n_sone: i - A ih@Eased so that
e L
highep @64 mayb@idrh@istersd spfelyc és adathenaltheatveren vivaprihning fan be
human rmnongr .domains _are uytilized to create

[ .the . ~
perfoRRpd B gIENls QY SHESHS Aifiary MO TS, i o Rl
then %8%&?% gféﬁorﬂnlrﬁegﬂ&eﬁhltﬁﬁerﬂhal a8 ]tto 1 YWR-BHIAPASSHB BPBET of interest.

romthe same famly o nonmer domai ns,

i dent i f[§841g Ehwi fosionpialeine désdribed dbove orayedivdnelvdeya linker peptide

osjtions in. the human nonmer donmi n,.sequepnces,. t
betws it PR TR U BB SRR Berbidt T
sequdné® nﬁlgr DERESISTRE s&fak18 [bee TBlie sERYpige coipsi@ints by a

each human™ chi meri'c nononmer donmmi n sequence consi sts
distande sufficient & prsuracthiicrack pelyaeptidsifolds g ifs seropgay and feytiary

osition to residues r : .
ey, TS0 bR B Sl bR Paea HERE sEHCRE (MRS including
chenli¢dd badjugfionl FLBR Pratbingedn dsdpdepsssebasmeasnisiamtipeoteins in an

enployed to identify human chinmeric nononer domai ns
exprespign spitera by standard te@Ridgyes. nt er est by: screening the
l'ibrary of human chinmeric nononer domains for binding

to a target nol ecule, and 46 ’



identifying a human chi neric nononmer dormain that binds

to the target nolecule. Suitable naturally-occurring
woeovanoseohoner domai n sequences enpl oyed i n t hECT/DE1006027139

sequence alignnent step include those conresponding

to any[185] t Maltimens oanlopomet domping oA snention e eigoduced

escribed herein. [.199 [ ; .
soon 58 g e WP LR SR, TP R
plasmBEGRbANE thdPolyRpiiagmdenpamseriptidnaéantmidNa iadudble promoter are

resi dues) can be prepared b met hods known.to

! hose, .
used thawpiegs (bp arateiny Adker harvFsinEHe BicteraVDeKEHY bﬁéﬁeﬂﬁm Sgpicgtion or

i.t abl . i. , ' i . . .
o450 T AR A AR Bt RN e e
NTA agre@ebitidaqe 6xiHis (VB0 1D X&t619) theid)od DEAGmepharose elution (if

enbodi nent s, nononer . d,om:}i ns of .t he inventi né@r e o i
untaggesh e Etoldebpy fElEr M RBISERITER §F Byirefred denping free
sulm}%?imﬁﬁqo%o%e%c%hﬂ %f?éﬁggt%@% el%ﬂ&ﬂ’,?fu‘tﬂ JefiHafos6 WOHL-haduzh, SP

n sequence to a abase of Human DYOEEIH
sephafide eRmoasDEAEdeptiardsgishgionoand/ arSMofephdresecdfttingnagbe used to

__protejn sequence that corr ond to portion f
purifhgpebRCR Bipe RSP R G T catar SR E Ay TR el Tt Hhay also
beem%ﬂgmgxtent of correspondence between the candi date

rote

in sequence and the human protein sequences. from
the daf#8fsdn s¢ROdmbodimgaisemanomensor grilinep afqiardied sging heat

. of .carr ondenc et yween th ' . ein
i g TSR SPGBy g, Duct
the hepEQHBINELSS the pvtdifeof tHatnvbase, tHddsiralmbtdizewitiatot bt dedatured by
for immunogenicity is predicted as conpar

d.to ;
the hestpe] tatedorsovihel o i pbIEBPCTDE BB S Pur Y dhspe
embog%ﬁ/e%ngslg %lc'o}xﬁ&%ug Q658 E"ﬁ’ge&g‘ﬁ g%%i?gﬂe Rlonbhers by BRMtimers from

ro sequences from A dat abase of )
bacteRaln®ll chltotesisuss@gBenxespid)aicell suspansiabéan pfasted dreugina stainless
steel écgﬁﬁ%g%ggdgg gv&t% %ghql?? \E/pgerx] %ebfn%aant%% t1?gs(ijﬂ’tgn%rin ?}(I:SESGO OBacteria

(e.g., W&t lal'UOrH ROVH PIrRSIAR] aflhemas rotted 9@ MHOHhEbAMN deodéid rapid
I'n addition, the folllowng web site can be used to
coolisgandopresdnb renaturaiom] of denatated daceki proteins. E. coli proteins denature and

chi.n ni h. gov/ bl ast/ Bl ast_. cqj ?
are pwggﬁigl%fgﬁm% Bﬁé]m?.?&%ﬂe% gt m(t?lYE)ners do not denature under these

condiiORVIISe R attopdoal SABENTSFhE LAl ol dANNENRating time is controlled by

VIEM#Pairmﬁse&CLIENT=meb&DATABASE=nr§DE |PT|CNS;lOO%h .
adjusting the flow rate and length of the coil. This approach yields active proteins wi high

yield WXM&ME&& 10OFERYATORI BT AN ApHRRHRE Ghd is

amen@hlead &PgEraNuabaatiod ef SRRAGRMWM ] ast n&SERVI CE=pl ai n&S
ET DEFAULTS. x=29&SE FAUL =68&S
OVERVI EM88h eﬁéegn%&@%ﬂnw%@%%fé%?—ﬁﬂf‘mm or

mulil MEGHRE ¥R Bdn, Mo iehbHdd e sthel)in 2 EBR:iBR th@Pritifg iodoacetic
partlcufarly useful 1n determ ning whether a crossover
acid oaneremt scramblingtf disrfide bipd dinkages. Fusimeembadimerttdihi180 mM

[ ri mononer, . donai,n, . i ik e .
o o SELReBREEE 5 ROBHR: i) B B B et e
iodod&cefié S8 RABe teth A e®BEfotOMIndhisterebRuAriadividoand in the

dat abase of human protein sequences, it is _helieved
that thE88} clsemsremhodinesits thaspqlpreptide pemprsinga giggemer or

multlgrgeirito gggc?en@l:gﬁ isell\flﬁ%ﬁ't k2 lc-| M BITRS ;ﬂ?%rﬁ]ﬁﬁ[‘g)?'b.%!,@&ﬁr&ein

nma rotern sequences

stability.
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t he dat abase can be used to design a protein library
of human-like chineric proteins. Such |library can be
w@eoenetoesl by using information pertaining to PCT/US2006/027139
"crossover sequences” that exist in naturally
IV. ocleANKERY human proteins. The term "crossover
sequencecorefers herein to sequenc hat is found
T it WRYK MBYOmE dpmatns@n Do deineL bR Ginkst o S & Mmer. For
exam?lHTE MnREGhEY Be pdsitiondh ibetvelR bAdhaRpardfe &1§b?et§ ﬁﬂ%&%ﬁdcﬁﬁﬁn ina
ound in two or nore naturally octcurring protelns.
multif¥s, reconbi nation of the latter two or nore
nat ur al OCCUI.I i rotei ns woul d generate . a
Chi er il GEMfn PR R mihe i ARE Vg FuGhoarbe ne
accorglighed Qﬁngatvuﬂbﬂly Yof ¢VhhRBEOABViA tRe ard CAGIRER IO BoMbinRtorial
anot her. naturally occurring protein. The cr ossover
assenafily; gepelanedentitien encedingtselesterl qnomet omains camoe achieved by
S [
retrifRASAELON 8o LN B Oy PERNE, BOTRRBE S i Trvefigh S othr

reconatinght heshatise Tihe emkemh bb Bttichpe td thop Okt betbreltRs!A@nbMedis
second naturally qccurring human protein

., first an
1dentl§J’€6 E%friﬁsea%ﬂbtéﬂto Rid tg adargetaHmaF o 4ffer temanemerdhan bpemselected
for th%@ﬁi%y{b ﬁﬁm@% etﬂhﬁmi&cond am no acid position is
occupi ed by an a acid residue identical in type
and pos[i191]o . Ifedmkdr cam e rmexrail}doxmudlﬁg; symthétid atraadolmbination of
currin teln sequ first

en ot th
botn 5 SEmP B SHR e R THGHr i brdihizeddiehes 2 foigp peguence
and s¥RS USond J&@ectsﬁé QMOMTEqu{rﬁH %n%ﬁif)‘hrsé A gulmﬁbrﬁfﬁ(?] %ﬁgence or

sequence corresponds to the naturally occurring
Optl%ﬁlb‘t Bieqandonyip¢tlinken earchaleased en natppl Einker seqpEaeess The linker can

N

i brar y195] hwmwlcaﬁ Be eibiderf flexiBleOdrai d’b‘inﬁlﬁatﬂﬁﬁﬁ'b@ﬁle <Lmker
i dentifying hupman protein se&eﬁhnces roma

L by:
flexibifity 5pm B8 2 fialion frthaprsmrpsition g bethetbndnkergwd thrmergeraer domains
that tHATAKeY irRdradt Yl Mo lﬁ!k%r]g B#n@ 9\5/% Qé«ie@é‘ Qﬁlglt (?({nl?am and maintains
sequences fromthe amly of pro Pei'Rs
the mpmmﬂeimrwm a(stsepa:ratsehmmh@m,onmdetrddnﬁahm gThe fisker@hn allow the
Sy a ences §; ived fromdifferent human protein
Separgly %@O’a‘fm?fh mamstocaapqrate yaHRpatan &yewt%%gaa%ﬂ@é as
multiSle @é}ﬁtiaté binfeH gOsited Forl tBe finted VoWl 2 HultiGES br © ge nREFE separate
subsequence erlved froma different naturally
binding:wigs forrtifferentlieapdoined muble@pne nce; identif y| ng a
chlmerl U ti from and. a third
s ubsequ[l é (e QH i Sm(te%)c 11nk§: Bioerqalf@ ﬁ%lglc Cgsed’gl?ﬁl?/%o P IgHEC

monoﬁled doheine (hte pﬁl@fbaptﬁid HaidE)Caté td BedcdhubBBd Ma9ld8pdhd on a variety of
uen e, and wherein the chinmeric junction conprises

paran o £y e Wie ObikE snonesier dempinsithe sructyrp apdhnathre of the
t o e
targettd ?Vh“rhre%% RO B iR o RTbibd anOGFEERIRY of e BDOR tinker

towardeprotaol ysgs dndresxidatipnot ei n sequence, but not the t h| r d
nat ur al ogecurring .human protein sequence, and t
second [ﬁrﬁ] S PrgeHdeyRHen pT%’“f?é ARsHhody Wr&mawgﬁlaﬁ choice of
linkerahic€l tHeQTekitdEm 6 RSB Y dnPid MRS AR Qéég iaddtirfel, RRhMGA, Mbraries
occurring human protein sequence, and generating
of muliyagrh hivike a chinpesition thet istfixied withl regald ¢smeaciner domain composition,

d|n i n.,.se ce.to two nor e enc

but iRl T RARG Phop oS N BB o S i Srrgeene
describéd sbwve. of the identified chinmeric junctions. [204]

Thus, for exanple, if the first naturally-occurring

human protein sequence is, A-B-C, and the second is,

B-C-DE and the third is, DE-F, then the chineric

junction is CD. Aternatively, if the first

natural | y-occurring human fStein sequence is D

E-F-G and the second is B-CDE-F, and the third is

A-B-C-D, then the chinmeric junction is



D-E. Human-|ike chimeric protein nolecules can be
generated in a variety of ways. For exanple,

w@bkiogoemees eot i des conpri si ng sequences encodi NRCT/082006/027139
chimeric junctions can be reconbined with _
ol i gon{i95¢ oA mexs detriled disomsdioncpfilinkers garebe foung in.\gee..o -S. Patent

publi S N N S Fencr at e o hunan- | ke chimeric

protein, and libraries thereof. The reference
sequence used to align the naturall occurri%% human
V. prot ei ABENTIEYENGUMIEEYOMIERS Of MERS| \WISH AFFINITY FOR

nat ur ad JARGEATMOIE CIbEN proteins, or a chinera or

ot her P a of teins in the.fan |Lei.C.;

aci ds lﬁ{,ﬁld&hﬁsefonf%ﬁgﬁtt © %1? C?Paﬁeg(;l&ﬁ%ﬂ-’t}/fg é%(%l?)ﬂleé Wbl Sith 2
desiredPRERE (.80 BRIIRS FARitHY. TOr B sbmbodiardispiny wethod reselling in

(e.g., by using chemcally or enzymatically- produced
selectfonapgidemans veith dasard PEOPRLY (e &ohsReTiGRIATNE SEPDFEHbrABrDE used.

For B e LG ARTFDY R 1y L TRORTET 0700, 088 it cc

nucle'flb_ra@iﬂtﬂnﬁgdingl ) miiinb_ﬁleﬁ ﬂoﬁlgﬁgﬁmsﬂesinghm ﬂufaéi_t)lzmﬂ" difeeenpies]eic acids,
i gating a nucleic acid construct encodin ra ts
therebyrprpwém&mﬂ@htwrﬁaﬁﬁeefamow‘w@alaerz:?» SR e ATy of

. : 2003 . :ands: and
ine R EBS TR PR D O s

identiffispmembgmrditizt Erabity pf dffenigoromel doswinsghatdfind the desired
. nt heti c .ol i gonucl eotides (e.g., overlapping
hgancg%/ri @Wﬁloggg?@és) encodi ng conserved, random
pseudonfygom aditidh, 48§ hgbisTananeneqs, snephsd de-directed
sequences that are then inserted by ligation into a
mutagenesie et randen muitagenpsis (- Hothgmieal aviiggaesen cay paysed to produce

monqner. domain, Sinlar -t e Lyersity g
wonc RO R B R i o TR LSS b arprone
PCR uhfloyed td bearenaams. Addrionglanethodsinsndealdiniers phirality of

nut agenesi s, random . n‘x)t %iii on, pseudgr andom, I&hi O{I, v of
naturg] 5 QRBEIRERRMSKIPBAINS Y LgHHE CHREEFdHAE? PYAS Maft PRIty ©

. Chfd } | afial cBfting monomer
na oS B Q0L Bl LGSR AR g monc
domalimb s maintanibg thenentayed frpinowcidsiand dserdiogadadetiiguirfaltedng amino

. 207], .;The present. i nvention al,s rovi des,;,a t hod
T e e e e R e
domaifR NANRE S®BBintht, AcHBESEN hthd feeisicBapkiké Bgstdind dh Yinother

for nonomer domains that bind to the desired |igand
embogdimenitxthe insersing [siep aepsrapdiorp paning acads, aepntionally, thHesrERg step uses

. dongiin [ i ds -
pors TP AR 25 n P 8, OB LAy o
loopsiTeith damaihe Gloanibhe sarhe fanily. hawingadidssarb asardd @l exchanged using
functional effect on P',ndi ng), .such as f o% eéqr?I % .
synthgtjc plagqaugleetidesof by SHtthng qr%»ytrgsﬁrécttﬂn enzyme based recombination.
Hum M {; AoR&a8 bF ﬂh@g)résgﬂéiﬁ{)&ﬁion%@%‘éﬁﬂ%ﬁhéﬁéﬁ&ﬂfé%@bﬁ@dﬁom
to a selected sequence to produce native-Ilike
wheré nficitiabivahumapeoiviéy is desteidn She Gessentdhyentiod pravides methods for

back:.cr assi ., subsequent selection is applied to .
gencragusivanaeo! BiBREAparg dgnits’ Hii chin@RBnpfgabSiomain
librafied Q84 bl BorSsPiiBte 8 P??Qﬂnﬁﬁﬂﬂgiﬁloof) BEUFRER TRYm Liffk @t Watisnts of a human

in

prepared by shu . n such a case, nononer
monafesraionzim pedésstibet dwvandhe nopfseewenees thesmse pembinedmay be

rec i the . nucl ej id s enc t .
sequipaRBr sy e edlsipRElePpS T RS SR al A oP R A SolBfhation of
any tWb b iibreBREFEr domai ns, or both). The first step

i nvol ves identifying a nmononer donmain having the

desired property, e.g., affinity for a certain |igand.

VWi | e mai ntaining the conseryed am no acids during the

reconbi nation, the nucleic ﬁgid sequences encodi ng the




nononer domai ns can be reconbi ned, or reconbi ned and

joined into multinmers. [209] A significant advantage
w@boorheops esent i nvention is that known |i gandBCT/US2006/027139

unknown |igands can be used to sel ect the nononer

donai nEL98HdAdermativelyrensnanNdipetiodomainflibrarscampbe generated by

oA GBI Bor AL ST B SgPR R A R A B oR
compdrBd R 183 ﬂoogﬁ@@el.mﬁpwﬁ% erflRIHR BiSts, 30 G iffmife! tHel poednsial for

Identified can have biological activity, which is
jmmunegentcityponly thasd eesitues Babnatuiplly opeus b prtFiA geepeasifiopn the same

.for. a selected or .desired Li . .
ramily g rrbanS i Ry e s P el SfBggeg s can
be achi&RdYyIHbRInGfa seqhdiRE 2B QIR Dlat ledsotved himihinenaner domains

i nhi bi't nmetabolic pathways, to act as a signal or .
from the sarae Gmmily of moramendomainsoldeniyying amige pridirasidugs it ¢orrspponding

..and the |ike. Mn [
positif o oGS BN o€ IR1P BOFEh B tifhap monomer
domaink eratifp twh 6r meaeiRingin dhirgeriomoyehehiemifg wherein each human
~ 2007/ 009018 PCT/ US2006/ 02713 .idenIingd gg{phan di
chimerigRqROsIeS omRHISEURIH IFaRFIsY 0 agif ridas digt Sprpspond tn type
i Yeto Bk | s PhelsR@ family of

and o B35 i B bYB0E: R e e Y
monoghey doteiny. Dibrhrieyad demen chiberic msawntey dgwhing can heemployed to

i nonomer donmai ns and/ Qr nul Lipers. A, nononer d i .

dentf Y GTGRLAURFC FIRGERET GmEHh 1Bl TR 1o QIBHa TG ofrin the

1ibrar$/ 8f hghin Sfindehig anHDmef\dbMtihé fFordindifg oetaffeegRMcule, and
nvention can have nultiple discrete binding sites for

identifyisg ndlrmah ichiametic oencoysr domain that binds thahetargelimoiggpls. Suitable
inding.sites for a vari i :

satorl it e it TPl stbee PRy B0 pliu3aRnece

aligmﬁgﬁt stdpanclabé thoby cdresporiing 10 ady joif deaiaturblipovavnfing mphemer

, 3, _or nore) different species. For exanple, human
domagydleprribedberedt-t hol ogous proteins can be screened,

thereb n b EROAHES vatiRRtibPidd of BR present invention
pr ot ei ﬁ%%ea%&?&fl%?%?l%%e or ot rYer_ sel( um hgl f- IIi) fe
(whetbrt gondmitedosy wdrkiag Iprpstoe singlefandne atid résiduehl erarbeanepaged by

imate, thereby allow ng .for .eas f .anal ysi f o .
meth{ds reptdg oh TP iatEey i T 46 T, MemaRErafolaf) sgble for
geneﬂgﬁ?@ﬂl‘ég@ﬁbﬁﬁésoar'b BEltUshRS formEPal tHihacsotideaynihess furmdtiasatbscribed

nmet hods of the present invention. For exanple, the
in WPPB834#Q1.i nventi on incl udes nononer donmi ns sel ected

or idenkjfi froma lj j : | :

0 ey R PR B0 i rprcn
for pbtBRiNHARRAbgdnNIGBy: ON. [ 213] The present invention

al so provides libraries of nononer domains and

| imspefings esndidate PRINSEAMICEhat encode nononer

dopm Coahl r68i | huBfPpiotelPSquences;

e iRpe B ochlih &I 581 (B cle 1d £ Barafasd of hu ObotekP e

dodeitifginggortidie of iheraangidetaproteinckaumee thatycorreshenst topogions of

250, 500 or nore pol ypeptides that encode nonomner
humaggRtaicHsSeqUn 957 gf’}netg‘e Elgtﬁ&}sﬁ de rmononer domnai ns

C O([gt&;rﬁlliliﬂg tﬁé@téﬁ@?c@&%&i&ﬁcé‘ BetvBen B Gandidntelprondinsequence and
or EG--11Ke domains. [214] In sone enbodi nents,
the humen ardtein acgiegessdiran dw dyjabrgeconbi ning two or  nore

dommi nlLF o ERRET i 8B SR Ak Rl AR e

candfaterboRtd 3ghdncelanl ofé ormbe dfithd Risa prownosuestesiionsthe
fromdifferent famlies can be conbined to form.a X
datalypsd, thanemer the potensiabion EmiBesesicityepediciadascomppied to a candidate
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formed from nononers or nononer variants of at | east
one of the followng famly classes: an EG-1iKke
waloovaioomoise Kringl e-domain, a fibronectin type PCHUSHN061027139
a fibronectin type Il domain, a fibronectin type I1I
prote1ddmmg littte doANsphodance, with @3aofdb¢damnan prom%ﬂ@n@s htonpthe

datab@gég sz,: &alt \étla g S e%%rlbé:fgtgfr:n{c%mllig}: {sg?l{tgo&%% uﬁe 1 lhe practlce of the
1nvenﬁ51‘?frfétﬂod(fgf stci/déﬁﬁlgd:‘aﬁﬁﬂﬁ’ce plot¥ias cMY hd @an@md factor type
domai n, Ana | at oxi n-11i ke domai n, a CUB domai n,

nebi. rdmtrhly cogblabiBles. cgygtéh‘t WaslsRiide Web (naddisiosr thedpliasnaweb site

o R s B, A B SO By

~Web%£iFA\d§m&6vWﬂrﬁlaws&mmmg*@ﬁ@MA’lrbsenﬁmd&mmNMENTs 50&ALI

C-type |l ectin donmain

N DB st N TSty SRR BA S MG RIETIONS=100&EN
TREZ RN e Bt o R SR TR e T A il AP SRMAT_TY

" PE=HIVIBRINCRI GRRids A GEpRuclesiidds &8 QlERBMrblatiB2S BRVEC Erplain&S
=1 Sveraonb R Dt SRSHC R oo sz
7&E1¢élg§ggadﬁT‘Pﬁ8 %@@%@lﬁ(é@?ﬂ%s dt hd WorIBWRde Web). The

se an at abase. Libraries produced
methchyistplamcumﬂmndsfuhimodaﬁrrnlmng wzhcthnm efos&@IVbl( @ﬁumpm ashmtg:nc

one or re me .of .the libr
protely S aya0r CHBILS i GRGrohe rinepetof fpsdah ©
mlmdn'o%érﬁé Yvedt. EIf %@&0&3@%&@@6&1‘0@ céﬂ@sp&'id%&@ Rtpottivtesttd f2fuence found
Optional ly, data set of nucleic acid character

in thesiatabngesofdmmmpm@temrmmps itdsrhelinyed that the cgesseyaseqpence is less
m_Xin first character string encoding a
hkehﬁﬂ%%ﬁﬁf%d%ﬁﬁpﬁgmhfFﬁ3gne or nore character string

e n codi Moy dhfotante perpnoneto metidisif hutnaghedtyin sequences from
oducing a data set of nugleic acids character

the ddighasn g esnessd i gesiropretei Bhanhal bunanclflcohingor ggroeins. Such
11brarg%§1(f bé p&f dzﬂ?c[]gy Hsdné ?‘g@gﬁ“?lﬁ%e&m&% bméﬁ)sso?/&eseq@éil%@ "that exist

onmal ncan nomer onaln can i nclude
in natoredlyarccuming hdoan priseihe uTilge fermt" bwsfeivanseduereiot saters Aaginto a

t he . SMA t abase. The ods further .conpris
Sequqnﬁ%@faw%m%ﬁal SRty i deee ety oot T PBjy0in,in
wh1c SPIBRY o SRR e@&%ré RRindRe tWs oNMbR: Iﬁlﬁﬁ‘@l o@dﬁﬁﬁlﬁglﬁtﬁfems Thus,

ring encodlng the different nonomer domain in a

recomlumiwmeqf thaldttereworaamiarg naturaliytdcauring pagtaias soukt ganegtes)
i@ BB ' BB e PSS L perd B bl o
sequehSe Edundiim gncﬁﬁer natasls sedrridggaodin rThe cxdissbeer(séqdangtandﬁams a
For exanp menbers of the |Ibr§ nong
chimerga OB sopRespii v Aseing Agidspd e ReBioBS Pom s s figgt amino
acid }%gi%ltﬁ)nlﬁgg Pﬁ:g BYSNAR hiid 28GR 1déht o 1ﬁtt§égeearﬂf Jsitﬂﬁ%’@nd ina
nonone ol N sequences can nmut ageni zed
first 4nel. sgcond maealhpocedingthemingablejn wlqn@rce,dqut @bta 9hmdrnaturally
of herwi se altered an he ne nonone mai.ns_can
occuiog Gutiat PHSIeq 5roD; HRR 50T PR APTARRABy PFGpIed by an amino
acid TEhY {d:énﬁéal kd §R0dRd PhditlorPduhd R H¥REnd &id it ndturdioccurring
sel ected nonofrer domai ns can be conbined or joined to
humefnqwrnﬂemﬂetlumc,sbut nohibe firg aaturdbrodoering husra Prétein sgguence. In

r.oved, af fi.n avi dit altered s
other Rp e o TP el g Pro B SR REE bk Rpblts to the
naturﬁ]l’ﬁ@d:d‘u C#h/un@fﬁfbrﬂﬁﬁﬂmt\hlﬁbh tHeer6Redr kbdilehye dpfpears in its entirety, as
broadene bi nding of nultiple related viruses,

desClﬁfreddlbwftmally altered specificity can nean that the
specificity is narrowed, e.g., binding within a
specific region of a Ilgand Those of skill in the art
wi Il recognize that there aﬁé a nunber of nethods
available to



calculate avidity. See, e.g., Mammen et al., Angew

Chen Int. Ed. 37:2754-2794 (1998); Miller et al.,
wa@looBiochen. 261: 149-158 (1998). 55 WO 2007PO088186/027139

PCT/ US2006/ 027139 VI. SELECTI ON OF MONOVER DOVAI NS

THAT B[203] | In $onjedifodiments,r litaany of bmendike ghinpesic proteins is

genersigh P Ioen b RTGs Broap e ror e ganpa-e s aeRpapnER

proteifd fol thEbamd :?ahﬁl;!ﬂ?%%t@fh@,ra%i ghiRigGhe hurit HOM SdgSees from the
agoni sts). The Dbi nding assays usual |y 1nvol ve

same fonityaastrirotginaro b keferepeadretein fagpenee; deatifivinga sehet wpgquences

. h or,.nmore test agents (d. e.
deriveghfctn AlfesSl - ORRE priFR RS i sam< AT Worplnsoch,
subsedueBe §iftrest 1@ gidh OF RientiBNfith gilbast g bihet bbuence derined figm a
conpl ex. Any binding conpl exes forned can be detected
differen inagrallyyocstrrimgiuniss Drajeinssquenre:dAedilyng pyhingegic junction from a
t echni ques....P. i inding. ' .
v, | GE0R) B FL SRR P SRR R g ke B it
naturdlly@uceyingMaida)y pesteitisb@lenes aay svherdirethk lchfngaicgtieition comprises
utilized in such assays .can be n%qt%,rall . expressed, .
two consgettyesmiag aeif sasiduegosigpps ingyhipk thedust aupe ped pegifor &
b [fy - 1donai r [ [
e G0} yinPRTEE SPTBNS, RUPH SRS A el s e
proteipaeduenog butsotithe thitimetuoally @eliringdsetngssteipseq@aice, and the
ased assays.can be perforned. in any .cells in L ch
seconq gnghg &0 H L adouste] 1 BLaBe RSBy Sy 0 i Second and
third mgﬂaﬁ¥ 6eldrSn@huhsd profdi@sdquense, SrNbdhertting hamah-1iké chimeric
receptor to screen for agent bi ndi ng or nodul ati on_of
proteinandledulss eath porrGpoydingia segesnce tEwengy mesp sekjequenggbiom the set
t hat can be used accordj t L the. .
o s o S BRHE ShO Bt 19pTRLAGRS Bl
gzl If ungzd4jc gihhls,,fpf OQrpll, :ﬂilghy €ias hatuaﬂlj/-dﬁlﬂlﬁtrﬁrgi }mhlaﬁqud)isin
I's can e primary cells or tunmor cells_or other .. .
sequepgyissAdt-G. A Hegreandiis, B-Crigd agf thegthird & DrEds thegyibgghimeric
. . S$€ B _ is D-
e OS5 A aEL 3 ARl OSSRl o e D
E-F-@&and ¢hoesdnd i BpCa340h, ad thhthislis AaB«C-BY, theslthgchimeric junction 1s

lowing for flow .cytonmefry oy other bindin
D-B. Hyrghhik £ ens Bt Totrorss atbe SpsTaeT s Wt k- Tor
exam?ﬁ,séﬁfg%nﬁ_@i}éo@de% Qoﬁ%ﬁ_&iﬁ? Gecu@nécd @Ntdding e FRIMKrRLjBfictions can be
antagoni st or agonist) of |IL-6. In these enbodi nents,
reconthrieedowithroligonuelspiidegentrespandingdm seavergs toftwo o BI9Ke subsequences

xpressi;ng .l L: 6.0 ] : .
o BT bR PEab Gt PP 15 OUEAR B g R rtin, and
librarfeX €@EReGH Yh keféreded sequbice wiséd 1l dlige tieehdturallp bedueriag nonan
inflammatory responses  or g@é{ler enti ation. See, e.sg. ,
proteixg fia sepuerae fggm thegamg fpmpily ofpaturally goering hyman gressins, Pha
. gg}% : WSk Egem nol ecul ar events can
Chlmél%%lggg%lglenom lttg}ra}gjg&tmgqget erm gé signaling activity.
For exd2fdle, Nudlei6 adilgembdingdreageotsiof mafusallyeelicatrang monomer

sy L RSSO bt
produEE@ RAEMERS) BRenfa{e AR ndiBfiRBoMdhadRMAL I'MRIBEments and

rotern kinase pathway whose activation can be easily
the moneingodedaio simglse berraspwbiet] py ananipdding riicleic apidp encoding

met hads kn to hose skilled in the ari. e .
domag ot g R Or For BREC igefpp My b ld cop S fein
fragn{eA@Aithe mdAGkhed dbrsANBarERRH f® pérerat@ah hANdréd mdBeA¥Sddnfn.

al so used to confirmthat identified antagoni st

nmononers or multimers (i.e., that prevent binding of
IL-6 to IL-6R) lack 56
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WD 2007/ 009018 PCT/ US2006/ 027139 agoni st activity

(i.e., that they do not activate IL-6R in the absence
w@boorke®1or anot her agonist). [221] Agents thBCT/HEM06/027139

initially identified by any of the foregoing screening

met hods[286h Abered manemer demaids tan alsd b@igemera:tétbbppmardmg a

con G Y S TR, By STt L

consti¥d) lrvedm, PEetidotteml 6% @eﬂr@é@ecﬁféﬁ@@é‘ﬂ}f&gh@@%@ﬁ&g that are then
during an itnitial screen to an ani nal at serves as a

insertaddy] hgatwn o Bredgieamined sitelin aepqiymnoi@tlde endodfng smpnomer
C 1se ar condition is
domglﬂ it é@%%%e gé%’ﬁfsg{ g LPPC TS d\‘?’é’lafrﬁéﬁ‘? Bs
expaﬁddﬂldjyeﬁutgmﬂﬁllﬁono@{e@ doﬂi&ﬂi(@'vﬁﬂﬂﬁte&ﬁtéci@d@ﬂﬁa&ﬁ@ﬁh frh€dom
exanpl es of suitable aninmals include, but are not

m“taFlP?nHS@Hiolfaél Oﬁbﬁ}lﬁ?ﬁ%éieﬁﬁ%@raﬂdmtm@, CP@E?aSSémmtnoomnd the
like. glﬁaq?%gg@c;n#@ adc’:% gltr?%f&hleg %ijl%é IBTOS v;% % hofsp fo? c%mng and
amplificatied u]nmel-'emboelnﬁemt ahe mlﬂmmmaig @ﬁufﬂled entifying

nonomer ns whi ch have esired praoperty

bi ndi n glzﬁﬁnahzﬁp%eéﬁ VERHA) f\?%’sprPYléFFs‘I‘ mefhod faf lﬁpwgmmgya
plurafity SRR Cacfs deodind ﬁ{o%oﬁ@f:{i% A6 @sc‘?&hggqﬂg% l%rary for

mononmer donmi n, scfFeening the po ypept1 dés enco
monqrigs @mmlthat)blmi‘ torthe flesired Higardisqr raixthre déhgarfdy ionthe likho §elected

i nd t ired_.ligand
monog?er%am TG fflc Fl(flé%ﬁadasalsq l%el‘]iagg )yros& u%@mg vath ]%cgjtzr@&leotlde
sequéﬂ@é@él@bdlﬂg mBhthal sdQRnEBRNPEEhavi R ItRXNEl RRS§ThaP¥r&e SH binding),

of the nuclelc acids can be tested for their ability
such %f% ckemiple, hyh@CkTCg%ﬁsmgbfyﬂﬂmwﬂddgpwmlraldw-phcemamg sequence

substgﬁtla]?ly 1@31)%%1@% 5,,;?1 kﬁe@ 's&ﬁlteﬁ%% tgg?a {/%Q 'ye'- 11@%338’[}101161 monomer

domaimn @mlbraﬂgn&lrng h‘aah-cﬁ%sﬂngﬁ@dsdqnentbblédﬂldﬁglsta@pﬁ’ed tfogaash the
r..a fragment thereof or other target

pmpeiﬁ?’l’ ‘ééuI%EldFl'ath ﬂ? lig#da, ~ carbohydrate, nucleic acid and

the |i

he |1 eby, ShllgncGRbRSER, BRI IREAGTRRLY b Ed b9 mins
In suefsa %@r,ZnOIEOZIZ%]dOWam age mohtndemd dhurﬁhed t@éomhaauonalémtemnbme the

ect ed 0 tg a li

nucle ettt 120 o8 e PonindebisideepBing et gl between
or withiDionbth&isdhAhd, 0R bbth). EThdMHsEfep ﬁwblﬁz'é@icie}itlgﬁ@gjé ﬁfoh&%er domain

of hi gh afflnlty The val ency of the can al so
hanBéh%ﬁSlré@Pmeﬁbrﬁ g-otflinie fopvacdestgia ligandii Mgulafmmmatryngﬁﬁle

nd ¢ an be hou

consez\?els Eﬁ#lgg 8&g$ 8@%{% rgg?éo%%nagggytlh% 89%6(318 aeid %uengtas ch 1ng the
monomer idnmbind icagbarecombiietj draecopshipalaid, jolied ﬁhtb whil@RersOr

by oth t hod own to those in the art
densi t j&lﬁﬂg%ﬁ cBtt ady anfegectithenagsont g@{ﬁatl@aw%% kpewg ligands,

or unkﬂbvﬁﬂ'i%aﬁﬁs EQr bém%@ R Ee1 IR TR Iﬂ Jnli@tdon%ﬁl\é%nﬁfﬁk ?rfdlt\frﬁle% No prior
low affinity, whereas a | ow density (val enc
lnfonpatetfnenegarﬂmglligymé struatire fiorequinédyogsol ate fthermblyomerrdmn’eﬂns of interest

o R B b oph SR B B Eve
blologﬂ'&l@dhﬂﬁy, ahech e RRYART todAEBdd S 181364 é}é&ﬂé‘-ﬂlﬁdlﬂ% iRl 6:MEselected or
present 57 WD 2007/009018 PCT/ US2006/ 0271
deSll‘qdrhg@ﬁ@ﬂ agf, iarsgmednstenses, o fartlm smqlu;i;e the ebilifst tp. bleadrthe binding of
y stem
other EXARRR 8 sEMA0% B PR R R b St B B ssenger,
to stithhletepirageibis belhda@r@ctivity, and the like. Monomer domains can be generated to

function as ligands for receptors where the natural ligand for the receptor has not yet been
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(Pharmaci a, M| waukee Ws.). Phage display can involve
the presentation of a pol ypeptide sequence encodi ng
woreroneso1giomai ns on the surface of a fil ament oRGI/US2006/027139
.. bacteriophage, typically as a fusion with a
identified ©Fnhep FergbtosDatl hpseorrphan ligapdsianGeneeatd tp dithet Blodeor activate
e particle or cell serves as an
ther?%hfb@?%&vgﬁﬁﬁlpﬂﬁg menber di splaying a single species

of di spj2a9kdApRaigiREinddan b uasddbi J)r&i?)nh}?y a Vet BF g gﬁlds can be
phg%e or cell proteln sequences. The nucl eic aci are
used &9 sgleqt therpenamer domuéns aprRr matltimersi Yempahoroer domsaih bthie present

: - Pl f usi I Qf ei .portion of
vl b SRSl BBl o R OB o B o P e
invemtmincan haveemphipiredisarate dintingsites foicd @hdle Ashid, BPbRTIHLRY, can have
lyﬂlﬂegbe,r%ges, replication and transcription in the cel?/.
mult Ipding sitesdfarp preety §f ligandss usi on protein directs the
transpo frat f s ' ip of the
_phage plgtrl%]ioc]ines Eﬁl%ﬁuwéogpﬁ%ﬁ$3% Igﬁﬁ%}egggrl %loﬁ%r%?r s i screened for the
abilityde birelltb ¢ perteindien myultitpleicd, e moae)idiffésniipsgbayRs eRmple,
h t he .pha g@gtll cle for, detection and selection by the
w0 i SR RERYS RER GBS SHHDHRTTREC Hoprok emsrAling pRlypeptides
that AR Prétbind (/g SANGLRG b i3 ' i
[i ganéJr such(.a% I L- gl% or I;m#}%ﬁn%#fmf Eg%gg@giéﬁétﬁ%{}ﬁ&em) from
both p hagen apche primiates thehdbylallpwérgsiot eae bl shadysipodibricalogy in primates
e that binds to the ligand can be
jﬁjru%’l’ﬁ#@?%ﬁ%ially partitioned fromthose that do not

pr esent[2p2)l YHR{ghi¢ios atldendfseschabolilivgs the: 48 ?roduced b
redeterm ned Iigand. For exanple, the separation car?]

p
methgyds of the prageat pyyentiom iqriexpmpler the proseridavention irsdindes gaomdmer
y (4w i<hr.a nbers). whi ch_ar .
o heRPRAGY RARHLE EBmd ey g Bt S PRBRS bt BlrPu Somains
produzad by ¢ methodsbftthe prepdrit inwehtien.sel ect ed phage
subpop [ for a subsequent raqund _of affinity )
enrich ttéf}r{] gﬁ“ﬂ’ pﬁ??ﬁﬁfe‘n?’%‘ﬁ}op@iﬂloi%ﬁYldiﬁfli@FneSﬁm@Fﬂef domains and

librarié@ WAEBCl 6 adidb ki bYcoRR M dndfRP HoARHs PR ﬁbfaﬁ@% éa‘fﬁh%lﬁ@e e.g.
t he gihage l'ibrary nenbers that are thus selected are™”
aboutj i) 33% §0@ arimptrenuelait ewds esodiagmemoence domdinaprtthelibrary can

. ' I ide sequence.is. determ ned, thereby

imctudt Sl VS 156, 28 300 o Sy e Rt ot

Libraties ¢dndnclipdetione@nsn dishihd @afhin S kaiRl ) FHatnd Elot NeHomains
C%;ﬁcrlbed in PCT patent publication Nos. 91/1727%,

or Egriilisdmeringng 91/ 19818 and 93/08278. [227] Exanpl es of

ot her ¢yspl . ugde. rih Lspl ays, . a.
nuch cotr - 1 eAg P ls (ishls 1S BRI B BB Bigg o o
more ﬁifﬁé%nt qum;en&;s]flﬁﬁn ﬂﬁb&ag:ﬁ,fﬁilﬁﬂy 6ﬂﬁl,o|n?1ﬁ612dcfn55§(ae_. g’zl,l’tlﬂe LDL receptor
: . |l ysonme di splay,. cell surface displays
class gncﬁm% . ﬁeltggfa?%@, By pr mgq;lxﬁggr.@ntdpgrgﬂrm}réiom@g;s different
familé EdrEBcoibifed toFornS a Iultifer. lchllsbmééﬁﬂ)ghin‘%ﬁ% g;l{esna}lléiglners are

mammal i an cells. When a ce I's used as a
formedrfeonm moneinersan inetmomer yarianthofit et dne FPER: foliplvidg Batilyatesses:

o RN IS T ol BRI ok e

domaitp b GiBnecta b e $I1 dbmiahie a PAN H6RAR, #2514 MinALESERER domain, a
_invention can be introduced, e.g., by injection, intgd

Kunitg{3oving|ppncregiofypspoirhbaondensigTi Kis200pm/e0 s prot¢ae Bihibitor
Th |t . ' f t I nvent i
domaf 8 TRAOE L0 ol & VL WilRR] BRoPhupeliatPis B i ng

Anaploflatexiddiierdethair, garidB den@in, althyrEloBilinWyké ¥Fpedf LDL-receptor
| lLigands. _ Far, exanple, nenbers of the library of
class oRBRE, 2 dgshlidemain 3 Igek domapinag Ehromhospangite tvpe hdgmaingen
bi nding to a known or unknown |igand or a m xture of
| i gands. The nonomer domain. sequences can then be
mut ageni zed(e. g., reconbi ned, chenical | y al tered,
etc.) or otherw se




altered and the new nononmer domai ns can be screened
again for binding to the ligand or the m xture of

WO p@ana®1sv t h an i nproved affinity. The sel ectdI/US2006/027139
nononer domai ns can be conbined or joined to form

Immuroglobutin-Bke ddmain, ac%ﬁyndieetllrb@m@n,eeehvw fdomatin 3 VAP Mléblrand
t
scor Byt g SR B AP gl i,

F5/8 t C'Héﬁﬁlﬂ R entdpRx BRI Afint, G ISH2 donkdis, aﬂ@‘fﬁﬁdmﬁalg, a Lamlmn-type
I ndi ng rrultlple relatedllgands or nal |y,

EGF-lgke @n@ain,sﬁp@l: demaintapd danvativen therral. ¥W0§t§é§ P imept, jthe
1

monc B B g O P B AFPAE s G580 Tl v
in the PHihH ﬂaﬁb&e@nﬂﬂéﬁﬂﬂSMARmm&s Iabﬁ’trlleabiodutani yathe uﬂeﬂicﬁis above,

avidit See, e.g., Mamen et_ al ew Chena In
one o1Fgore @%l(s) ygmpgs;aggr ope| gygyre membess ogfthe Aiprary, )qupne or more displays
comp&%iﬁg QS% Oy mﬁ%]mérﬁl?ergf 3 %ﬁ?ﬁ} a:he[ agg)gihclah&fi‘ﬁ {RE pl%gédt linveRtion.

ecart w recogni ze t e steps of generating

var i at i[215] aptienalBe nidag stiosf rmcté&samcbmamodmstnr;gs @amdmg

repeated (i.e performed recursi % 1)1 ﬁ é
monofgL PSS b} SRR E oG 8 LsBiagsSs iR g oge o
mono P@Sm%x ink&ith 8h&BL mo@: dhlafater s@MERAGAINE #Uifferdnt RIoAbMeE 8ain,

e perfofmed at relatively I'ower stringency, thereby

thereks/qiredumg adata petrvf npeleiciacide shargegiovitrngsenapding songpgedomains,

incudjie 68t GrBRod TR Sy meR G bR i M e

differ SRR doffeint dafiBficléd briR®ringRt ab@dink fEumd it ﬁﬁ: Pfam database
particles. Additional variations can then be generat

and/of e ANABS latibasse rBamethe’s DSl SAIPYS S BFSUREtegire character
stnngrynggg% ﬁ{ Lﬂ\'x/{éﬂrg)%)ye'r d[)gél%] anﬁldle {ntb ﬁﬁé?é%géo%l'csi%ﬂgrgé’%\% %tpﬁ% gncodmg
the d1ffdireht fensmandbohdit frea c(ﬁﬁp\ltblemﬁcg‘enetanng)aemﬁﬁmmmayter string(s) or

nd to.a matrix of an affinity nmaterial. Exanples
hbra%ﬁs) éh@?‘?f‘?ﬁ‘mweéi i ncl ude beads, a columm, a solid
SUPPOr 314} MiheNBRfied¥an 95 &@éen@@ %rsa Rkired property such as binding of
reagent supports, and t I'1ke. [231] Wien miltiners
a desm{ﬁagalné 00 fmmurmbfdgan@ e&qr @empheamg@bvra g éwdlbamz of monomer

s 5B e S e B B 4 g i o

mixtudé OViighnas Bhd inbh@h dmai Byieficed oaaihes ba nduggemew (g,
the |1 brary of nononer domains for affinity to a

reconfbjipask cln%mg@ly alisrask gice or oHwewise altersd puding nﬁwmwnﬁfﬁafnams can
ve sl R ol P e o AR R e
affinitye s selzbted oivmoater domains kabbacymlsihedomjomed tal foma msltlmers,

Thi lib f |t d th e s
Which GhngBBR® 167 BT S BB it ™ ELPERePssi Beitvr the
hgand Qrcﬂh@ ﬁﬁﬁ&rﬁ&f 1igahlly » ARDEd SpdBHidity"B8h nidaR khat Elie'l%mﬁ@mﬁ he
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Vojtek et al. (1993) Cell 74:205). Another useful
screeni ng




system for carrying out the present invention is the

E. coli/BCCP interactive screening system (Germ no et
wW@bkew70a®83) Proc. Nat. Acad. Sci. (U.S. A ) 90:POBUS2006/027139

GQuarente L. (1993) Proc. Nat. Acad. Sci. (U S A)

90: 1639[228] 2144 mGhdreer and midtimenkbraried efthe iﬂvenﬂitﬁﬁcanfoe screened

for  Rsidg O Soibl b s B2 ke bisnd (ol RO gbisks o igands.
For eﬁ@rnﬁle”ﬁIehl%@ﬁQﬁ%é’hbrﬁﬁfr Aeidnde? Hoatillchid B gﬁ%lg}’e&)efnd prescreened

ands or conpounds "t hat have different
for b@émﬁ tp |ack|1myfn or Mpknaw kgaod ed e ek ivirnetlligands ntlise mpnomer domain

e con om t ant creened, in a Si
seauiEP Qe 5 Bl ReReRiR By HBR1ed: SGAMALY efidnpey obptherwise
alterddhARRE n&lR [’fﬁinﬁﬁleﬁ’ﬂmﬁhih& B eSscrdefe@ihin Kﬁ"birﬁ‘iﬂgi’t@ the ligand or the
multiple |i gﬁgds or conpounds, each encoded oh a

mixtuye g4 Hagnsls e n(lmpr@‘(ﬂd% nijf. Th@@@hasyed necnontse deingiad cambe

comtREtRT6HEa I i TRABH PR 528 s By Ot P ity

or avithis ot altbred shevificiy foea@ddigatdoptht &ilﬂ@lréTMI ligaBli® Altdre@BstRificity
or conpounds,. can then be used to isolate, by affinity

can raggp doa 1 itespegificiy iduorshetners- tiediae AEmulimiersiasel ligands, or
optloH%II ¥, ffEked s‘@écﬂIi&I}r Ahndth %‘? i Sﬁ%ﬁgﬁIﬁ s erIé{rﬁ%I? S ﬁ% U§iRbing within a

’nity screen’ng rounds ca
specifit x¢gioreod ligmmad Thosediskilbintthe ae ofill ravghieadat therd at a tnﬂglber of
ands or conppounds. Thi

I t I
kW L L

37: 2785(4@7@4'(@9%)%%1 é%la@ fﬁﬁcgfyzoéwn? o | '1@945@31
processi t hroughput screenin nethods 63

n
WD 200 7@@%9 01118>SP@II' $1<LEZO’(DS /aﬂZﬁillSQCngde:?ol]nat Ithre sepstof gcneratmg

v PS BR T L DERGS RSB0 2s b M BRERE BB EE Sy o
optinliz@BdltsC AP ek FBSledin Jﬂxﬁ@é @Bﬁla& #beky of®ther 18630RAA, a BREH
| i gand can be | abel e di fferent fl uorescent

Screemgsaf 2 gy set beiper&qrigs ﬁbli?é’f’éle{@ly)lowlt firingaray.tthereby elected as

ygﬁéﬁélgﬁ es?](I)c%l é(‘;f]l?v%ﬁ?ll (I\e{glIg%I Iggfe&lgnag E%\%@? dﬁ?é ge%%te%f faItgalés can then

be isdlited pll(kﬂlerptobyrmﬂebﬂn@sleahﬁinsg ihie mxIKmd»nteD of meltink@ati 8€isolated from
| abel s. Li.brari es _of _either r donmi ns or
the pgrfiEs A AT Rssich FIRB DOIG R A Tu R SaneHTes g1

subse@ﬁé}ﬁ%c%ﬁé’dé’t%g}féfrfafﬁﬂl y agents") can be screened
anned si mul taneousl y against nultiple

i gands{g-'ﬁfﬂ A thﬁb@mpgﬁltldnif ¢féh@me8¢m) inwEnEon, lé(g remmmﬁrelomams
SRR DI C RN, T P R

materfgl) Examplek @swﬁinmmyatém mum%ruaa@s ARbREIH, ESOII(I"@Ip 6A be
bound by the nonomer domains or nultiners of tIII

mlcrqaﬁﬁlé’rﬂth?il?POISéﬁd?%ﬁnﬁ'Wﬁﬁ@'ﬁq, popdthelikge |ibraries of

affinit I .

o o0 0, 0L AR QO R s,
they dandarpdserbted by,a Matldﬂg?dselle’a;’;]ian ﬁﬁgibdl IThisuhgthod mahﬁdfﬁt by

.di spl.ayed i.n a ast or e dis system
Pfowglﬁf%t%.@%w of fpgoleF fompeips 5&@?%@%%? biagy pieppegmer domains for
affiniBOBIa Rkt thfRt MdldeliRt! ©nck 'an@E%q dne %Bb&@ﬁﬁl%?’l?laggjﬁ the target is

resulting "hits" are panned agai nst t s one” or
identiffed cthati messones is mle@tiy {ihked tosureti lnlgammwlaeh remalmﬁg member of

e o TP ERe et (Paiinhy ThSAen dbrary GEmlines e 1 en
screeit@ foF Mul@flers kvt SRR BERREMRIA 8n iRl 4¥inRPSMES RhiBmer that

di spl ayed on phage. Affinity
binds to the target with an increased affinity can be identified. The “walking” monomer

59



agents identified as binding in the initial screen are
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multlme@rraw Resachipvede HtSTEPTRIYTRCOmFHonyS Al fi%g and.

[251] gg?% qgé’tﬁo@ﬁe%‘f E&cﬁ@ﬂg%ﬂ%ﬁ% &é}ﬂulﬁﬁwfﬁéhﬁ' dodhprise, e.g., any

combi n o sinul taneously generate

or allafithe fdlowinfystaps] prpwldmgwplnraﬂmr of diffeusht wicleip heifs, biheee ¢ash
aligand.jn a mxture of nd

nucleGrsiieanive  Bomrr s doregt ey Giepe pirdt)y Bfdiffeent nuclete acids,

whicK m%@ b phEQIR iR 8 ferfTubh driofRE 8dmaine; sepsenig thgplurity of different
iple Ilgands and the el uted afflnlty agents are

mondnnem klemams fehinding of therdegiredblégnng (¢-BhHapy SR Of e iggads;
1dent§g1§g:n§eniberg SYL &1 § ur'c{ht%g ar le%geng&ﬂ %b&gf ddé‘mﬁtﬁ {Hé{ bikd the desired

ligan8ef ﬁnifﬁf&ifﬁig)mdsy\hllhfdh Iﬁbﬁdmmtvdmmﬂomer demaid; Jagangréne selected
the multiple Iigands. This nethod can be repeated
monQpgATAORAAS Y QeGP e HofTsTiNg Filio GheaPL ey W herein the at
least gggﬂlltuﬁlmérr&fnﬁﬁ%s% 1daBEHUTRES se@éctémﬂ&{@ﬁer%ﬁﬁhﬂésanﬁ%/e at least
crease affinity and avidity for a
one ljpdket; Iandglsalreemag @&1 at 1¢zst orexanipiey fort iimpyesred efEnitysar@vidity or

R Bl B iR Rh P f o P et
mondtaM&lothdMsgher affinity than single CD28 bi ndi ng

nononmer domai ns al one. OF course, at each stage, .the
pan nin g[ZBs] oYriationlchy be gp@alp@egi 1{15) eifher mpngpers or multimers. An

t bind
cxon P Bt By RS e AR L B8 oo ormore
(e.g.| tAYeeSiobi FlveAdr thii ) Poftfons of tHEONGTRME afy i fléfcdndsparately under
monomer libraries by a reconbi nase- nmedi ated e

condjtpms o Mireducs| vasiakien fon examsbyshutflias gp gther Fﬁse’ﬁ*gaeﬁe%ﬁlefhod) n
be further manipulated, e.g., by reconbining or
shuffling the sel ected nultlgers (reconbi nati on can
occur between or within mul ®ners or both), nutating
the selected nultinmers, and the like. This results in
altered multimers mhich then can be screened and
sel ected for nenbers that




have an enhanced property conpared to the sel ected
mul tinmer, thereby producing selected altered
woredoviosmens. [ 253] In view of the description heCEUSZ006/027139
is clear that the followi ng process nmay be followed.
the redvdting ahplificatiomprodnets, dhabb)ysmﬂmsmng@hbmnmfef@nwﬁ@rr@fferent

mbj "
portioppf B g Tiehe bR iFaithEs o £ oy Ply BPER dn g middigl o
‘oveﬂ]:l}? rseﬁ 8 1RE HNBEER BER Fragfents B8 Pe ini dofdnort, Cheli@sulting "left" side
ogenic in the host for which they are intended.

and "r(ght I mdahblymesamph hgeombipediby ovaiapi R Hysaneents RQYGhATREE of the
s G Ao, e B8 1 h At BB opeis,

e.g., pﬁﬁﬁe%eigﬁﬁﬁst 4 ek 6P&réeped @ortaaﬂlﬁﬁional'&féht O'Fhe)'hmlddmj phiBTer(§) may
I[timers may be sel ected. The sel ect ed pol.y %tl des
be selm-;tgd toecosushernddel appsegnreat of the manpmpr,aad Al txpigadletbe based on the

e 8 s 5 R0 PRI P, 950

those BNt dorRdindel ected nul timers produced by the
met hods_i ndi cat ed above and hel ow a hures of h
pr esent236hv Stnilah, muliypgisieay Regwpn Wﬂé‘ HitRe V?feartlém t the
00n20@rRF sdims, €
s MR
multiinasesinpieror pbols)adzvﬂh tiemirebpmpwmmmtydﬁsremmbmed f@rfgge ﬂmnger

e e e B e B S PR B Ay onomrs

or intMHRAidkRR! tH ¥5i%h 1ibdaREQTHRINSS bd APidvee R WAk two dlfferent multimers
pol ypepti des are al so a feature of t he present

that bindte hwp differentdargets, thexbbiawenw&&msplgpw apselitmer oth ppgrtion that
blnds?%%%é)]rgei éﬁ%g Ig{plftf)h Pm%g AL AAN o0l YPELI des. [ 255]

esent T nventlron can be bound to

a matrix3qf sadditicaf Vz[ﬂahynﬁﬁi Béin&loduc&d@y,miehmg linkers of different
reconbi nant pol ypepti des. les of affin

lengthygidegomapositioa bgtrecen d@m@ms B"él ows farfihg ﬁﬂectlgné ioptjmal linkers

L

allowi fnmnﬁnai imdispof dembammtesn etk @dﬂ)oc}frndnltﬂet dinsawitly a perticular

hyI cti freati | ng dIS 0 | sorder
bmdl%\%l i@@e ?‘ieﬁb’h(f?% Vigi erS’P e’{f'l Bﬁ@ [Jllnﬂ%sr g S?%u(g[%% n.a binding
assay@ Fofl Sx Ripl B AoKRERL I8 Feid fob Beditd BMdiRpdp&tits ARthab eimed into
(or conp05|t| ons Cﬂ.]g]ﬂ“ sing a pharnaceuti cal |

a hbrwccempalbing aeéampim afhnkers T ltmlebrélfy q&ﬁﬂ@nshmrm%d %n identify optimal
11nker§ rﬁ%ﬁ%tlv %xf&ﬁ q1% %}ets %an Qe ?olffﬂrefg t@sgl’eré ntgg éggdt %? 801%3%\./? linker

ng a
onta@@ﬁholecﬁlafbbicﬁngis@bthwmea pl g, hanster, horse, sheep;
or a non-nanmalian vertebrate such as.a, bjir

chi ckerl238] dﬂgqbyds g thepregnt prﬁ{;gp?ré%lp%tngludf ggchrg’ﬂgg%ne ot more
t .
selectl%ﬁgqgl_q@ﬁ' % brSY' dprb %eﬂﬂgﬁ%l ns(mootl‘[% m?}o{h:a%: g‘ﬁg Pﬁlrahty of monomer

domahm;\/ie Bctrbma:démebmélﬁg ofa desmedé@ndamt mgfturg off lllgm;is dMembers of the

di | L-6- bi ndi
e S35, LT B O BT 1 A
provﬁfﬁ% Afdﬁf airks WA £dediRd aﬁﬂ{ﬁyl yrhb id@Htiffed G@El@nls Rrd\Sindd with at least one

S] [ DN] EFXCXXGXQ] | LV[ XXAXXCDGV] DN| DCXDNSDEXXC] AST] X
lmkeb({o@'ﬁ]:ratd?caﬂmwlmemwhdremgg@ mpltj@er2z@inprises at least two of the

selected domains and the at least one linker; and, the multimers are screened for an improved

affinity or avidity or altered specificity for the desired ligand or mixture of ligands as

compared to the selected domains, thereby identifying the one or more selected multimers.
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CXXXQFXC DN NGXCVPXXWKCDJ DE] [ DN] DCXD[ DN] SDEXXCXXP[ AST
] Famly 3 notif (SEQ ID NGO 29):

WEXKQPQBXSH W Y] C |, L, F] XXXW V, L] CDGXNDCEDXSDEXITS2006/027139
Famly 4 notif (SEQID NO 30):

cxx><[ E[A30KCOMBKEE oo teORa et ickDXBBEModinents, by

comb AN BIOA Pt PSR O o RSP B R esabingrehsee

appro%&“‘w?ﬁre@a&?hblfar}( RERbELENPriR8) as recombination site (e.g., a lox site). A
EXCX( X)"SXXC] | LV] XX[ DN W | LV] CDGVNDCXDXSDEXGCXX
1arger>p"ﬁolaﬁ“mme@ﬂ@r divese Sbroymasbereh 0pngipte hapborimere yapghts with

desireh RS o0 R RMSPBECK R AR RRY Rpisrabasiicrofen
hbran%§9e>g5nst{1%5é%] in %ﬁ@%@%@fds R mey beaasforintyd intoi K. feoli, 11brary size

ant agoni sm of S aneliorative | ncl ude e.g.

(10° - Aot D isrtiroites @nﬂne.tr@mfamtoarafﬁw%a&f& cpléyln a
h hritice. .
reconfik R pBERACH b b e e ?@%?e‘w tebbibination

can b&ERIN e tDigsRaste libtdrive tiad hiemot tintited s sizSyg thertransfoupation

Eryt hemat osus, Lupus Nephrl tis, Multiple Sclerosis,
efficiensyobdr €#ff-itis, Castleman's Disease, sepsis and

Quilla @e ﬁf é@ﬁl@ ggé CréRRp %S/stérﬁll’ﬁaﬁf Susedtd é%ﬁ%a@e dimer

MWel o rci nonm, " Breast Cancer,
hbrar&@ haiiith 1t0lﬂmf)]§ 16381101, opgﬁaileeatvcnsl,ty ghmommem@d@nynts, E. coli as a

nphone, Leuke [ endocr j,ne di.sease
host feg%qmé%e TRGREneL fl A égﬁfmﬁﬂﬁ?ﬁs g UPEednES § setind nsive
mono, ‘ﬁBf& %'Lﬁed Dfﬁé liRbelemas ik 05eeaER e baly }%ﬁhs hiuyber of
popro ein, HDL, as part of prevent

mfecmveaﬂiagﬂ@:aawnmmé@mvbmdsthe ewnberdy nfﬁﬁﬂé?{i en/eshls fcarrying the
other 1:i)[ﬂr%))3| ’axa g;%ge\?g 12% c?lr S’&fszu(é?o 600 &W@ﬁh >1012 phage

I seas rona

couldArb@ick a&r&ﬁﬁ&@lolzauhmmbynaﬂmgase (such as Chr oni c
structive Pul nonary Di sease, |Int ers{ i.ti,al. Pul nonar

F| br osil3411astelretipn obmyltigass 6‘?"05‘% gogpmplighed Jsiog @g lfi't‘f‘ﬁtyé);
technigies | ﬂ%&%ﬁh@g@&gé@%nf%gﬁw BRfdestifA 8RS mVdohiase Other

erosi s I'n some aspects, a nononer
selectidn meihbdsrclude, d.fea Beimmhlbasedl ®L anamnrweﬁtaéﬁ@w erpvighty or altered

i_ndi | wi,th at ot her I ecu o)
specifipBakbi e SREPEEC Ehir e SBUE T T G BE G oh{ A gl slection
can bgﬁagéfeﬂ o‘ﬂ%@fé@ﬁlf@bﬁéﬁg@@ siicERAEdypes, ¢ tb@rselidfatliatud calis br protein

nmononer or timer or can be adm nistered

typess(mgu Idtfﬁngctusﬂuy serptyipes)o Qptisrizatfonaf theropestiniagctedfer, e.g., avidity

ofa 1&'%1@, ch tﬂ?e %?fec? Bﬁ e%gmb{n%?ét}ge Id@m%ﬁl s%ip&@ ﬂ?{ﬂ{)ﬁla’m?g amino

acid 4cqUEtEio® ﬂlet1ﬁ@ffwd@1hhﬁi§néthcﬁidn&mmdhé h)nkem domaﬂﬂ)rhh@hucleotlde
density lipids (HDLs) in an _jndividual. The
sequ¢negiengoding SUgR flomaIngAs MFRSIORSInghe BIFEPT IHYCRHRRy of

hear t gbg?ﬁ ﬁﬁleﬁfop SEMdSR; fyl‘n% n%ﬂuﬁa'el%l&:aﬁ e &bédrﬁplﬁﬁéd 132

ef f ect esterol ' evel s or | ow
displidbhg tl&\tﬁihlﬂmetd_ -/&s with the monomer domams the multimers are optionally

expressed or displayed on a variety of dlsplay systems, e.g., phage display, ribosome display,
polysome display, nucleotide-linked display (see, e.g., U.S. Patent Nos. 6,281,344;

6,194,550, 6,207,446, 6,214,553, and 6,258,558) and/or cell surface display, as described
above. Cell surface displays can include but are not limited to E. coli, yeast or mammalian
cells. In addition, display libraries of multimers with multiple binding sites can be panned for

avidity or affinity or altered specificity for a ligand or for multiple ligands.
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is an inportant nediator of lipid nmetabolism This is
evi denced by the fact that cholesterol I|evels go up

w0 poovhe9okd - 6 knockout nouse, but in |IL-6 transpenius2006/027139
m ce the cholesterol levels go down. Human apti-IL-6 .
anti bof#48 dhmemetsoy mldtiemers@an be sereensid fpigeget binging activity in

s S GBS S 0 oo
multuﬁgﬂfor%]t% be béberRAeSclbRedlidto2BVedtdr tﬂaﬁ&ede }ﬂ&rﬁﬁnh’ummfneﬁumon

himani zed anti-1L-6R antibody (MRA). 18
protein bei%aen ealdsoRtepe v anttimarefdhe liptery andy st tFaHPE P?ne ctivator

00 9018 PCT/ 2 %
fragmv%ﬂa ng%gls) g eqyences ened a$§ {h?, R@%‘ﬁ @élh Q&dcg%egqﬁt'o #vddtor that
resultthSthb PRIdAc®dn 6fl a fusibh 'phm:lh Ib%tv&eﬁl‘nlmmmet smi the wna1nd¢r2ﬁ e Gal4

I n sone enbodi nents, pol ypept.i de conpris

protcindihe AR A ML BAAGTHE: fEAETRICREIGN ATHRGH S BRIy usgream of
the DNéosaggé E%E% XSt Bm‘&%{?s%@ ay Iﬂgn&‘n&h[h? h 'BﬁldttB @e target protein

evel s I'ns, resins (chol estyram ne,
bringE iR $ttth@ Olal4 awivam\mhmﬁ thnmdemrxst)twtmg o fursgional{al4 protein. This

ftmctlg%(lgﬁq@ %;fq%%p (iJ tgthe gllnémlg(ﬂ g%& a{ne t %Felpgrter geng?esuftg in the

exprefi YARE ?(%doﬁer %én@‘éﬁ@ts&@dtfbn I VS bAhé or PRAN@ASE &f d ﬂarget bmdmg
rosuvast a , simmvastatin. [262] In one as

proteinh@et Olintet.aln (199h) BrocvNeth Anerihdds(U 89957%1?1@1(@& |a§d Song 0.

(9953 g A L2 RIS AT I s DRaR OB
descri%@ Auce IPhfent WB! 4,8110838 Ree slko S].lvérl.‘&”@ anld it S WuEI©08) Mol. Biol.
br ai n, NmMucosae, | [ ver, 1 ntest [ ne,

Rep. lvmélurfeesﬁyslt E993 L EendsDevghding; Y ﬁ%%ttait@%aéﬁ‘?ﬁce 257:680;
{ h
Lubag ﬁﬁie@p@n 1) 78 @6702%?%?%1 égéf;azpm@l;é‘r}]l%/ﬁ%?fe? %dl Bartel et al. (1993)

con act a sel éct ed
BioteBMIGNER N 4000pdl Vit edbl. (1893) Well 76206 ) eAnothenisenth serbening

NI BT e AR —
(Gen{ﬁ‘a ct E@%fﬁr&eﬁgﬁ AREE S-h%0 .9 8HW0RRd; CtarefiRlTi. (8Y9B8Y Pise. Nat.

ect"to t S|tefrom\/\/n|chthey wer e obt ai ned
Acmﬂﬁkﬂ@ﬂSmkﬂQQﬂG%»te (e.qg. |nclud|ng t hose defi ned

above f interest. i.n th

desir )edg4ﬂh eét%grow ?%Sdns élﬁ? gle 152 0 gl%uﬁjna% 1%@1111%%0m|pt)unds such
that thoroME doBERNmuRimey 6it 1S ést F thdse mdlehumg cah be elmsﬂtanéxms‘.ly

above) of interest in the subj ect u5|ngf?tan ard an
screened for lmowtipigiarafiligandsas Wﬁmﬁe&dsdhat hgve,ditieregh F’\?llé%gesﬁe‘flgmty

)

v S A LT o B B A R il
librafy{ 6ivded@entiahscrtentngmbmstsnimbartif cionomer domains er wealtingers. In one

| at f [ f te t of th
variagp ToUHPEEBBTT ROBPOYBr SHATFRISEY AP eI B Hpset of
beadﬁf cdh ‘t?é%ﬁ%ﬁ??d TRECIE] iR MRINdnRE Qélﬁﬁmﬁuhﬁlhﬂ%fs &flidriiges of these

hvention effective In prophylactlca %
molebllﬂes apdey buitzhld lymdhng a@mdn‘gonSh dheicoBeasion ofpsasisdenmpréing multiple

ther condition n str
ligang Phgrgportie og ep P RIS B AaT AR P P gponomer
domé1ﬁs E&Ebt@@hﬁﬂ'tlm&g gt Ahakemesibers. Ueﬁ&%ﬂ?,rshﬁﬁkqdbﬂt%ﬁmw ﬁooeemng

hé cells to be treated or to the tissue site of
roundsnctaanedude {he sgme mtixtrresy ofchendss subsgisdiereqfs e eadnepataning only one

or t%?éﬁ&&"ld%auﬁé@flg Lo ‘go?xg?%ﬁkhs ﬁu"lélglg afépsr ?Jh atfﬁ(?dss&P&eni! d%ning, and is

omSab&EWith $4bS auloyHEbA batchspteteasing,caud\high thmagghpa; screening
prostate, nouth, tongue, etc.) by any of a variety of
methods.mat s, including topical adnministration, injection
(e.q. by usi ng a needle or syringe), or vaccine or
gene gun delivery, pushing into a tissue, organ, or
skin site. The sel ected non r domai n and/or nultimer
can be delivered, for exanple, intranuscularly,
intradermal |y, subdermal |y, subcutaneously, orally,




intraperitoneally, intrathecally, intravenously, or
pl aced within a cavity of the body (including, e.g.,
waleoor/gpostir gery) , or by inhal ation or vaginal PCT/U82906027139
adm ni stration. Exenplary delivery include, e.gqg.
oral dpM4BY elnyanptiee embodimenty restimeralcanpe alkceﬂtamqwbrsyyeened for
hone 68 WD 200 /009018 PCT/g?ﬁOO /027139 éggq For
the abiligy tp bind grykinle tiggndsnhyeigcach 42ap FORPERER B yh. ro

examplé %Fccﬁjﬁgbg]lﬁl calt 'BE ateled %J/ﬂhvée&?fferen% ﬂﬁ&ﬂé&&ﬂ?ﬁt—i &l Yontacted

pul nonary upt ake/ del i very (systemc
s1mult9ﬁedil@ll§v veijtsa ﬁmiltujlcr or hnhlﬂtmielb]ulaalm Bdultineers with the desired affinity are

kel d I I ke/d
e SR S BRSSP b B R Sh B Y e
des1reh$@ jiding in the nrnonomer or multiner a binding

nity for nucosal peptide transporters such as
PepTl , [246%pLibratR e eltmmr@mqr ;iomama jot. irwtiraers greferred in the

folloxxé&%&%&?s%l%%f&? ‘6’%%%{’8 1nb¥ a%gﬁ)’ c&notgg sc?ec‘e%@ﬁ rb‘%‘tﬁned)

mer; of 1 Nc
s1multlahé5¥isﬁga§r st RUf1d P8and PinQOElmitieR iof Tk drit écﬁrrrtaltsarﬁjft)@mtmpke

such ansferrin receptor. [265] The four g({ Q{
multipte tiends sam bé @crremedrmséplmm%w?ﬁmed@ ATy, dis on a cell or tissue
scel | ul ar;
(e 3 g% o S,ssg%ﬁo'wdn% ecu%ﬁs H&?ec %% g%agx?@é lgd*lﬁl'd théJHrt%&Jéﬁﬁer

domafh@ ot ﬁm‘éﬁtﬁ@ﬁ @lh t}{éﬁﬁvemog)e sﬂd/o@hﬁmq)bihmd offibe hbmscsl «yf afieitly agents
rophij lic pepti t 0Si r
can opfiapwldy prdiogleyeden RSO Bt HBRGY SLHERS: Sigtprig I dgyred he
ligan -gr('él.%.s %ﬁ&%d%ﬁ IR AR eﬂlfrafég lad'Be E6HlaG& ﬁurha}‘ea&'d'ﬂ%hﬁgb d1§1ﬂay
q ransporter / r

carrie I n anot her approac
systefibnoner or nultimer is designed to bind to receptors

on the | surfa oL i.nsid esicle
act i vell%c/ﬂt] &Wﬁﬂ@\‘?&gﬁa@‘i%gée"? H}érag'é 5P ?n éd?érﬁuer%{sgle multiple
hgancf‘sar n@(ioﬁ@ll} e REMEn2 ARG arePiehed SLORL tHedigands @l drembre times to
S

portérs. One such receptor is the neonatal
ennchmnmm@ir@nﬂplumlpéofé@@m’@ger{tfr:cm) whi ch can be used

for :&@ 2%%(%3?319 th?:%ﬁﬁ!ﬁx:y%?lt edlﬁhfv‘i’cﬁlraYaftﬁﬂltS/ QEerﬁ@éﬁH/@r 11gands

Anot he ans errin recep

can b€ 8Btefrhiab®. PR Jon@Cengislithérets, lfrdtl- dgeaﬁs ratreb(asplawd ormhagc héfﬁmty
cerebrospinal fluid. Alternativ (?

e e AT gl U0 ST 5 i
The f[rgt(\;ﬁ%d&{ isfiectll Eum? Ba i A R ultinBlif %fthéi@la EQG SRR d al &hd)lﬁes

can 1 nvolve engineering the final drug product
deperfdiig @Hhewpesoﬁphuge velleTbe exjre6d phergexnr einmpbifiped ansighen probed

ble
with gt P PR PR S RTBLR AP NS et e e (e. 0., PepTl
HPT- 1, @SgTthe%ébrfd%Brﬁc)h ard ABupled toTAREs oNBRrwisrimbeobilized and
e

|dent|f| O her useful binders can be |dent|f1ed b
a phaigel displafy\ibrayy coinioins 2 lesst semerafithe Beandain e qgetng @566% 15

conta%%léltéggﬁgg% 11uzse|d%g c%rcl p%%o%a h%ke?ﬁm:ﬁ E']%d @éﬁl@%eé@d%mon are
subs%h&ﬁ%ﬁﬁe@ and contédtedo. thBirmﬁB’ﬁiﬂnzedndlaga described in the paragraph

ar macot herapy 58:142-151 (2004 Low, S C.
abovHuP,lmgefgélgg@g@%%/qt@ﬁs areﬁ;pgﬁ:@&e gaél)glgg a rch}ogalzﬁ)%ﬁgoglgéemﬁc for

d.
the l%arbd] exﬂ%% ng&‘?@g@glarxh ?&tﬂefw IE‘% pﬂ\ﬁgg @er 59{5[1%%‘{?(%(55 (9:819?%99381)61‘&:

Yang, 250} ktsoale enPodiments thed idedtitRes @aa’f&hltY@gqmélgand pair is
deter%xg&:% )(F%)% %%)@’pﬁlﬁdwﬁé’{ ‘tEOQh tl'&a%mty @ﬂl{ gﬁ]ﬁﬂt ?rﬁll agg %15#1%%3(1 ona
phagE g&%p e 19&)& FEm a2 a%l&n(b%Q%ﬁted Rhed @&ce@ th scaelembodiments,

Current @ufq Targets 4:373-388 (2004);

po1ym<1ﬂaoade51spiemﬁcéor b ligant ey agnbas oIl 5 Ampifipstion
(2004) .
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69 WD 2007/009018 PCT/ US2006/ 027139 [268] |In another
approach, a phage library of nultinmers can be applied
wo eoovieoes al cavity of a manmal and phage or DNA/TUS906/027139
t he phage can be recovered in the serumof the anim
primetscfoeerch céncfion casigokide Sssebencesnihat @o semplementary seghdhatshe

Nat ur al. domai n r tides .t . .
TRt T N
complq%i{%ia ggltr}f_ﬁucﬂéotf(f‘é%ncddiﬂ§£HIEMa pbRlioyie!f tieruftihity agent and at least a

al térna

Ive, phage disg[ayed domai ns are_sel ected for
portioneditstlizanéd The resuléing pibrixhrandresusse &y prope pHinityaaggnt or ligand (e.g,

i ntesti . . i f i
NP SRR Ao o AR Rl AR |
sel ect ¢xk1] MYRE ABSvecRRBiBRdanetheds oam bt irenlilyicombieil veith "ywalking”

adm ni stered or transferred indjrectly to tﬂ.e cells.. .
to sinitameously eanesatesnd idsntifiemp|tiplemulimes, shoh off whigh pmd to a ligand in
. inclpdi ng t 4] . it Shs (S Kb
annx@g?nggggaéﬁﬂgégggﬁﬁﬁhﬁéﬁ%%g?%@ﬂéégﬁgﬁﬁﬁgy‘béog Irlpeller
domafié B @ltiaés) dre phiynedaiphiast mukhipterligaadnand the elutedpifinidy agents are
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Into the ceil%s) occurs and sufficient expression of
desiref effiraiyg donvnti domains iod myvlinets eapisssed iy thephkagemyy be screened
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effective to prophylactically or therapeutically treat
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that controls expression of the nucleic acid sequence
of the invention and/or, if desired, one or nore
wa@darviemal nucl eoti de sequences encodi ng at | PEAFUSINE027139
or nore of another polypeptide of the invention, a
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pol eptl de  of terest. [271] Faoll| ow ng
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expression of the nucleic acid sequence of the
invention results to produd®e an anount of the
bi ol ogi cal |y active pol ypeptide effective to
prophyl actically or therapeutically treat the disease
or di sorder, and whereby the




pol ynucl eoti de construct or the resulting expressed
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mndﬁﬁgu@hnaﬁ¢§§@gessed pol ypeptide is sufficient and

effective to treat the disease or condition at the

Si etoanmvn%ertdelnﬂmmryﬂtseasep Glugh as psotasisepsoriaisd arthaitis,

L SN W N T —

colitiac y@teeic] M&ﬁﬁﬁ@ﬂﬂr@tosub SLpbas NeSBhitisO VA 9fle WRle sis, Osteoarthntls
addi tignal nucl eoti de seguences encodi ng at east one
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f /
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a poplﬂhlﬂléﬂ Ofedefls Bf Bt &t §Pfh%@u15ﬁctt{le B tlfor &8, 1BABEHEAE 98hple, organ
(i for use in sandw ch-based assays). To sel eclg
cells, hlapd lnelds, aellsorfhe skin, lung, hearbmuysaler brammtmoﬁaﬁeelnmnimtestme
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i nvention can generate agoni sts. For exanple,
multimers binding two different proteins, e.g.,
wepwyneoehd substrate, can enhance protein funkCT/082006/027139
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TAPMEBBD lﬁgnt&iedn&tﬁ sl é}néersmgeef%rlﬁﬁf by EF?P“é’F’?g

moncﬁ'ile?% E&drﬁﬂﬁlpfe%(@et bighd @? &{;de}’l(s: )f;en%{(ﬁﬁﬁ o IPLRSK B8 ciaAs §ssay using

size o I ne-i nhi bitor conpl ex
14C- Cfepihammqnaketh}d@acoz&eﬂ(k See,of. 4.i Blagchiettek]. detey. Ribwedicing end

Pharingeiygey Shat TR I8 Lot ot el s 2pRa RS g 0, O Tpse
accesb @gﬂll blo0B85 11 delRT SN CHRES I@kink:H VbRYRaiHs 29 (DBEKD; RibeS, W., et

rement, but scaffold proteins based on
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gl obul ar protein that wll not be cleared by the
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and th ' ' f. eca Sim.lar
I T e
monqna@rfg?manmbmlmﬂ raulbitder ishﬁpichllayvﬁhﬂinﬁsitd@‘if:d & tras fhirred fhlﬁdilid'cfw to the
icient to 2) in the presence o target nol ecul e.
cells F kg St 46 5ms, e Tolbicot casbiios Giovaaeribath dhons (s4eh s,
e.g., Rth b4ITELEroRR BPdidnH, 3 g %ﬁ@ﬂ Lo PS5 cting or
g.tp a halr-l??ﬁ_ex?%ﬂ%g$&52%&g’sec%ﬁgcnn oﬁefgggﬁ%?%ngmmng°1
admirigigting thempdyneptide pithe inveniodn dinestlyitg andort hate @tiesr PsHulation of

o B0y BB P, For S bbbl 5 o
the subjEot LG 3ntd A8 8 elld o ARObIABE oL TRAHATE @sten%,i srl%lé or an

mul tiner. conprising a first nononmer donain that
orgary With g guificipaheme oA theselested maonomer ddwaimi andfdratulbinersuch that

; . to..ncrease .the..effective.
dehv%x?fo}fﬁlf‘et s{/efe%ﬁettng(fémﬁ%g g(r)] ggl;%?x%?% énullé%lglb’&oﬁﬁe? s1%e2%?tefeﬁt {e.g., tissue,
organganotdilsrof @ntrestionbiviod orlyrhphuticSysemvitlan (@ iy} 6&sts 4@ ffective

nomer thatt bind to rffcegtors are used to bring two
prophy B Bt erapRets Eea5RPRhTeshTS, Shi FPbicharlmanistaion, or tansfer s
typicdlyl thhdBy usPesRRY ndsit bY BlelrBGel QlernB&&%qtaﬁﬁﬁ’nist[‘a%%g]descﬁbed
Furt her "exanpl es of potential uses of the invention
abovq.ncl ude nonomer domains, and iultiners thereof, that

are ca e . of ug bindjn e.g., binding . .

r adi onﬁgﬂéothil %Ogﬁ?%qucggb%%vgg}o QYT Eu e methordhin which one
or mok®telBalf intbiebt@r @popilation oPéelld 0¥ iterest R Md RbjeRf (e.o., tumor cells

subst ance bindi ng for overdose treatnent and ad‘gl ction

tumor; sy sRmple, orgamrells. head esis, qele of theiskig, fmggheart, muscle, brain,
' i Ci ' indi ng, such receptors as
o LA Yy B SL U Gt S3Bb o A s
tongue,ee paroobtaired CD8Emoveddium iieywbiecedid tvakiodRed By chiftabiRSaid
bindingé, and sggcialized deljvery (e.g., slowrel ease
one 0401 efte T RIRAIRES colly with A gplvandpetide capfon somprising a nucleic
id s BRES 3Bthi ' obl G h A ot &0
BRC LR Lo e e O
a seleefed mpapmer duegin endosmutine) fibyR dffectiteriampsophytesiadlly or

t.. and bl ood-brain transfer receptors such as
therapph A0 HersinghE o) affyedor ROET eansistamarhesne o moHe s or

populationnafl ceilgmBcsniaeted Rethl d sH8dedtAnBdunfiSt RS F@l Flb R construct and a
5, etc.) or linked to a reporter gene

Oée- g., &3, Cy5, 1 NK
promaier sqptrelling egpressgamof sajd micleis acié sequenceamuaklfimbuptake of the

B LB LTRSS oo
the targbtivieRl e katidbdGuékdeld tHNBvEhtanlresiits o FrofubdhFansodnd 98 heAS

biolooE ti oned above, the polypeptide of the present
iologically activepolypeptide, encoding a selected monomer domain and/or multimer,
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altered. Descriptions of a variety of diversity
generating procedures for generating nodified or
W(alzﬂoememhmucl ei ¢ acid sequences encodi ng t hesePCT/US2006/027139
peptides are described herein and the references
effecg Zcupmpbylécrtwally ootbErapeisicaly trastipbe disedse disorgeresmmondition. The

po RIS B EL MRS SRS 2 G Pl pemenc

that c&lﬁ&bmre@ﬁlsﬁ@ﬁ flthe MubleicRIdSseqHic 91 ﬂié%@énﬁoﬁ‘ﬁh&"@r ifld¥dRed, one
mul ti mer donmins can be synthesized as a single

or myje 3 ditigngldmuskpotidereauencen erppdingrat 1anel anelon avare phartokteer polypeptide
of thSltvent3ih € eSloihie Bl S0 B SRR RleREy Bleis ofbbgr pofepsptide of

interesf. vectors, prormters and many ot her topics rel evant
to express nucl ei ¢ aci ds such as nopnoner donmi ns,

sel ect dd’1 loaingansiession the ffﬁlﬁ@@@l@rﬁ@llﬁ)ﬁrcgéﬂué@ﬂe@hllvered or

BB RSB Bl R T S R g or o

anothiee sibnjequiesmbe t¢igmion tiEnzwamblrgyrodo celie blbba cémdam oF the skin,
an D e Ber ger Sanbr ook et al.

tung, PEEL 3l Bisipposica gl%fb’é‘#‘éE%?a;ﬁp]ﬁﬁ%&&?macbzwpfeam) systern,

cervu\q/e&}aglrﬂi ﬁrost\%&lyglog’ﬂf 'tdi‘%ué'l%f Sarrbr e eﬂtn‘i’ fﬁé uﬁ%lzp I?Héglr%g the cells

can bpgeafisd sinto ¢ Hssvbl skiny bmana)rdjodgysystﬁnl\df niten:estbﬁ Itheestubﬁak:t ysing

sondnd AP, el e tine o Aot iion wihiapiagio system
_usmgswfmﬂardl detivery(cs WRRALFRTBA teRBnik BE0 WEh %18@% (adAHSiRRIon) dr transfer

| es of technlques sufficient to direct persons
of tragqfogmq:q ¢ells s @gg}ﬁl Y Bage by gs1ggpn¢ o1 ard arihenoutes @s modes of
admn‘r stedtitln deBer J@ﬁ %f:bvé’ ' Elg)res's ﬁlo?ttﬂentgligg?rrfgcl o g(r:;lld og%ugfoﬂ%}nﬁgly or can

domal ns an nuc 1 C aC
be induved (el denmitaed én grhtar detnid helbW() and BCBhotdiefthegasedsnailypeptide is

ct I|c se_anplification and ot her
eXPfeﬁﬁa‘ Sﬁtf?Cg,f‘rpé Fuégg éffﬁ:ﬁgid I%gcthﬁﬁaaq@rsc 1tyg)n at m&;ggp\pr tiggug system.
found ijp7Reng
LT [etﬁal %ﬁ?thmé&‘%e 1r%/glgté%rﬁ5{§9ﬂ@§ znG\ggo, fg{g%l;od%%ﬁvmch one
or mopp eellsflinterst@riadwpulaon/ef tedtiof drecsubizpt (€t inchslir thodescells and

et G TR e SR P RSt
conta&ﬁtgﬁltﬁe cdlye) d%ﬂpﬁﬁhoﬂﬁ%dﬂ@@ﬁﬂﬁﬂb@ Bdm{nlf&ins ot tra%@fe%g to the cell(s)
woh et 1989) Proc Acad. SCI .

or poHu_lLa;tyn Qﬁfg?@pqmg gipe %ﬂ more(of ggfoputaﬁ et mopeg q>f adm;mdtrat&m described

)
abovef%?g%ug%ﬁtgeg?%gt%g%t cg nﬁkg Sééﬁg%calciédnsg ueiqfi og}le mven‘tlon that
encode®a BIOl@@&,HMHVBpMUPe}(t]ﬂ@ 80ntBeat(eghagtlied fondér dé&ﬁzﬁn and/or

Cene 4, 560; Barringer et al
mu““(li@@i*# gﬁ“é’%%méf %fﬁl& seroeaneiicalin rraimadhe 4199@)3, disorder,
or othB¥ &rnAgtyaol ogy 13: 563- 564. | mproved net hods of cl oning

in vitro anplified nucleic acids are described in

Val | acé&2& dhhe pOUn@lecﬁaie cohgruch catif; dig@tly aﬂmmgtmed or
|if enulelc aci PCR are
vanstFE 08B0 AR G5 UGG ELT5 b pat G o
or moﬁel’kﬁfthé‘lﬁ)ut@f@rn%&QSf LIS RiAon !Tes‘éﬂbéd"'aﬂ%@@ %@m&%@ Bie

up to 40kb are generated. One of skil
polymacdeﬁt@& capgruchgan kesigdinedtlyl aﬂylllaﬁbﬁrelém tmsfened tmﬂ/les) seffering

from 408 b 5 T A e e S0 s
cells 11811@'[813 foir p’mﬁs ef the domesp@ 1HORS BF @dmBPRAratiOH Ao ebed SRRWARK,
Ber al | [294) The -present invention

Sufﬁc@fl%%n?@ Hf the HOS’UP 01i1¢ﬁ topaeqt icompysing detorckeiodcid aguence
invention into host cells, and the production of
nmonomer domai ns, sel ected npnonmer domains, nultiners
and/ or selected multinmers ofl the invention by
reconbi nant techni ques.




Host cells are genetically engineered (i.e.,
transduced, transforned or transfected) with the
woearne®1of this invention, which can be, for PXEDF1086/027139
a cloning vector or an expression vector. The vector
encoding thseiolpgicaldx agtpye@olyipaptides aricoa proofoter qohtrslting expressiaradf the

d host I .
ot el RREBBle o oeBERHER R oar B5shs i D ino
the cERE) RBiids ahe sufffiRlenflpr¥diond Y AIFRICESd s&flef&d dMBk invention

transformants, or anplifying the nonomer donain,

results 4o produer oD of Ml@iom ¥ aqtize pa}y@bmd@feetmam

proptJidiEAT oidREEb&kicRly (A Feand BraipGbl AP RORED e
polymuckRwliddisdngtruc e tivé ﬂebulhﬂgeﬁ)?esm ?&Wép@i@@ @sﬂi@ansferred naturally or
e

PCT/ US2006/ 027139 host  cel | cted for expression,
autorpaigally frpmyfhe gpb%irdéhvertyélt@,wa&t@nsmswp erloigan phthegnbjeetrbody to

Byt LSRRy B0, A IR D Bmggon
IympBﬁﬁ:l systEmd.hBikppession of the taegét nucleic Adld (&;éurshiisﬁﬁrallyl\lﬁ\/\ta}ﬂbg knduced
ment i one

t he referenc s.cited thereln
(as A3 1ngrea %&%&HW&%F af %Wﬂ%ﬁg espresssa palvaeptisls is
sufﬁd?&ft’ gﬂ& 8cdtiVe @@HGQQhéT&Lsea%Q l)t&)nﬁﬁft{gl eosllt%%tr ﬁssu%é%&m. The
fungi, bacteria and the . I'ndee not e
polynuhleotidshesmstrugs vay incitidepl myrnr)@r anuewe(e iga I AN Vrpebmeten sequence)

that it et o oo BliReie R ishonfipiGtisefesfedepl prmore

additioa@latudiebdE &quesdé bhddinglA Teabi€ordeQt kbt Bf BayRe g% sv\/p@ﬂl)tide of the
1992) Plant Cell and Tissue Culture in Liqui

invengighyr Cyiuliing; adjusantsor ¢ongimplaiaryvoeleculriyor athertpotypeninde of interest.
Phi | | |
Cu: t u:r g;iwgu éﬁe n(?f%?é f\/E‘flﬁy%ldce%p‘%‘fon%éeail%gﬁbm%ggds E\S%ascnbed

abovéSprcbmgesitive comprifilie ah excipiblet age tiesdyNpwdy or f)clédcid of the

At | as and Par ks The Handbook of M cro_ bi ol ogj cal
invengjap cap bq adeiay Stf@é%ﬁ%@gre dpdtaneaspet; @ smpgsiingy copppgising a

pharrﬂefc@ﬁ?dﬁﬂy'a@é’e%%ﬂ@& i ahd QEH%%tﬁieto‘?rnﬁEl'ewl@éf tHO R R on is
domai ns; | mMuno-domal ns a imers to I nmprove
admnpbtaredm dbb‘gﬂrcchto the eylgedt e desctibed abadire én an amomosgliadctiietty freat the
disea ggﬁéé)f(?m litate the transport of the multiner and/or
?‘?D(H Bomain into a cell or tissue (e.g., through

t he bl gerk]brakiothed dshe&dt, in @bcH ARONE It RS K R mert HRFRod

pes of alterations include a variety of

descnﬂ?@@l Phacathedmpupbotpolynusteotideipdministered tnifa pelg(sbwslbmt can be an
amoulll TR T gg ROVE s tl(ﬂg @gﬁgléﬁtﬁg 119[8 ogggi* 1n%pe e"ﬁg %k {hleosﬂbj ect occurs
protein el RS 1 hat > bi n certarn ot el

and Slh'ﬁéleﬂf expiréeionsf saithnpcleicchy) seqhdire adﬁilt*s t(D}ErodﬁcepinQiI@UﬁS ofa
si gnal nmovenent or

blolo@Péﬁﬁfne gg,g Pgﬁpéﬁﬂﬁf#f%@@tﬁgﬂﬁws AR HIEIURE Fgsponsgdn theswhiect,
inclu@RFROERLSe fe@ﬁons@hlﬁﬁcp@wat I t&ﬁ’o% g}% 7 e n nﬂ{ cﬁlrother aspect,

nonhoner domaih to mani p
for eaghy quhnnﬁttha(ﬁldh@ammrt@lfpolypqﬂuiemdrm!mvlareldetb yelt(f) or subject can be an
componen an al so be added including, .e d., .
amouEHRIHERG SR ES SRHBai P EEE it B Stao: inclis faigndiped by an
immupbgine(ey. daBéd). t hat binds a Fc receptor), a toxin(s)

or part ‘of a toxin, a prodonai n that can be optionally

cl eaved2 Bt In yet anettiev asnect; eanruviriornzrin wivo tasatamst method in

LT S A RN E R A -

used tb&i&hher&ﬁpl@sio&igl@Hlﬂlythtlﬁepcﬂ%ephéQtcpat i @B)the eygjr@stsidﬂ Flhe
avi di or a conbination of nodifications. . ANl MAL

polynypiepc <[02§t’7‘10t Sfpbeimdu %Fé]d@dtSlrt&‘aIltlhéuqlbi@ ent ashoff-gengexpression
devel opnent of specific non- human ani mal nodels in
which to test the i nmunogenicity of the nononer or
mul timer 72




domai ns. The net hod of produci ng such non-human ani mal

nodel conprises: introducing into at |east sone cells
W@Rooa/00%es pi ent non- human ani mal, vectors conpPCHUSP06/027139

genes encodi ngh a plurality of human proteins fromthe
systegh nigxamaey §f syeh pr-gidioksgengieapesission pystegenioslude thedBatiOn?S Gene

P 0 bly | inked
e DA ST ORI RS I
2000¢pt.|19 0+ 1t domdnd ethilddhiescrittivh@f Sadl sch BYstaal)) s@fedtively. (hatr
nodi fi ed non-human ani mal s obtained

Contfgﬂgﬁg %te %&%3%;2}\/9@5 and pid-gene PITRISIONGE SRS Are lgogingorikose o prdinary
TRt P 05 S L R
consfrunt ean boreguhatddide paddisey mvesiiletaad quartiatiie rBa®@Rt Gene expression
of the {iREs) FudiSis el R 5o Shioph e ample, R bl drentopiadopls
o e G5 L oSSR

transfeened te pboddatercostact the tispewite) drign émsybtanhast iatetesk UM systems are
ers .the family.o roteins. empl.ar enes
of pafTRERE bEncts it et et e T Se S BRI iRt eAeous to delay or
preciSiyBoritfol egpredvickSof thOfar @ ﬁﬂ&bi%aacﬁf(@f%?, S altdw LR Cfnpéom letion of
receptor class A-domain famly, the EG--Iike donai i
surgeruid/gr heghingillowirg sungery: taetlowdinag for theaprilynivsteotide construct
rd The non- human, ani I del s of
compf R thO Rl il Al R apidn Mook M AR acly BRteB bEBipuP B e Redlla; o
allowi time frrdlengratitcyntafnigy calls erBEfofhedWth tHBRJonSAMRtbdBRTe | S
. der | ﬁed fromthe sane fam |y of proteins expressed by
mcorpgated i thetssue At erarn pRfaer intrHdighy i Basheen apligediop attached, erc.).
i ncl udes the non-human ani mal nodel nmade i n accordance
with the nethod descri bed above, as well as

transgepy - h ' ose somatic and germ
VIII‘ceI l's MQMW%?@@ %Rﬁgmal ecul es encoding a

pl urali of _human proteins fromthe sane famly of

pr ot ei r{é%]( THE ROt gk @P eSS P ElEmers obBs oresseinvention arc

diverfen@iiAdlud S RE %h%%n%ﬁnﬁ %gegﬁ' isetﬁ_sﬁéi{ e been

i ntroduced i'nto the trans non- human ani mal at an
enbr yorl2 8l s thagane easds, wpeiraifmdrivenerOdtAnuibinecsiire selacted to bind to

e N PN RN W
multiinet paie 406 diffdr &R HondcBXTREENREs BpitRlls SreBHAAb bﬁ&iﬁ%le karget

for screening LDL receptor class ~ A-domain derive
proteig;siuplipepyshy. ePpesanpsoashde ideptify such pairs imwslvegthedollowing:

I : [ t j . h LDL :
O R e b el iRl IR Pres e R pip e
targetpsotagp  PCR. Al nost all of the 200 different A-donains
can be a lhisfi ed wth only three separate PCR )
@) anpriaetng e fEdeeteiie tt immehilizeAchagaerprotrie awd washing;
f . )
() fragnmehs; REPhideh n@?ﬁg% rg&’agr@ :fkgg%tbgg%% %@&%@J‘{Vﬁsﬂﬂlé %nd

according to'the escr
(4)  tr shdipgriheborindehagd or prowoogithae ehitieg e dbitpsdpage as
"self', thus m mcking the "sel fness" of a hunman with

pI("teurl’egard to A-domains. |ndividual A-domain-derived

NONOMEB79Pr Ok hitd SRS nﬁﬂt%n&@%g &fbnbfher IOESEs H}"ﬁlt%in?n%jerr_lgon is to

i njecting the A-domai n-derived nononers or nu
replace gaibadies ariogher affinty agamia iy détegionive ofhenaffmitydmpahassaysoThus, in
. e nse);generated.. The mce are tested.to .
some g8 Henls S PRRREMAEDE Febimpmirassieual fetat Heushily to bind
comporeatsanise tddiHget MuOIRGS. ahd geﬁ@ibltdpﬁﬁfaléh Eﬂliaﬁlcﬂﬁe %@ltforming
€ .

result in the generation of a MAHR are likely to
non-irmunogeni ¢  when adm nistered to humans.
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79 WD 2007/009018 PCT/ US2006/ 027139 [301]
Historically, MAHR test in transgenic mce is used to
wa e®y/o09u8 vi dual proteins in mce that are trapSHEs1006/027139
for that single protein. In contrast, the above
the affinity sélésidn undeh@aditiony ihdslogely fReblzahe edtidifiins BPER!assay,
i J,hat .recogni zes an entire famly of human roteins as
includigg imeciighe rempesitionef a ssewlq ¢iringtheatsay.aThisg 2 sisnebsslection

coutd S SRR848 ki A0 FORRLEE Bl e o
ligandcamiprel egting agdinst anymonemeisdonesanesk ﬂmlti}(m thied Bindito the mixture.
it conmponents

Thus, e i ien (s s i lisich IS oMl Besteplsted i antibody,
0t t+aj
monofféf RGN &Rlor nﬂggﬁ@f) g%é}gseﬂﬁﬁgggégﬁfé‘%n% aE%P g?e%lgﬁ‘t lﬁg&ﬁ tRsue,

(reaction tubes, ums, for

cells, ving ca@AD,StEroen e el asadlodkingwzept. eSuehtsubtractioh isouseful, e.g., to

Ki f 1.h . J | [ [ ti
createl Hll%l?rgf%;uh%?ﬁ p Ortgl?lg ta&tlgégcg | orq%%:x:lggtfowﬂrggﬁug}érbgr{s or non-
target@isSues. POl ypeptides conprising the IL-6 and/or 19gG

bi ndi ng domai ns descri bed herein. Kits can al so

i ncl udé280] e &ige exasnnde;itheainiventianrcap bemetd inghe appdiestion for creating

I i ndj n such as buffers gr reagents .that ..
antag RSt Te Sl nitstheR Spiind BF BulloncrSBRER i shfeigtion between
two prodies ¢l LS -ShahIAGR S 1N 96mé ambbdidtdnftYndnomb@aas bbidediingd that
to a nmononer donmain or the |ike, can al so be included

prevepthisigtergctian gither ki bindinglde ¢ enlL-pRoSpe, Pige, figesdntOptionally, the
oS50 A B TG L s .
enzyngss@ysabsifate, fven enmheant potein Gnetion, ingluding| fogetithpls enzymatic

. .enpl.oyed to detect, binding of a nononmer domain,
adw“?%ﬂ?@&&bﬁ?ﬁﬁr%’“&ﬁ&?ﬁr mul ti ner. Such assays are based
on any [3g19Wh §&hOQHLBRmERS, BE tnonBm3r dorfliliﬁé’va&ﬁlg&?ﬁ% fi%and

.. fluorescent mcroscopy, plasnon resonance, a

inhibitipn digand clgenanes ordigadd sigmulfation.| Pepaibd Bgantlpin thesee methodmpinclude,
E_%mai n and/or nmultinmer. [304] Kits based on the assay

aré also provided. The kits typically include a

cont ai (282] anidhBRBHNYT lIFREEbintHRAE a rdddptok it FesREd, ia@RcH dnver
canprise directions for performng the assays,
domaigdgipelecderhihatiindeioitbpliganddest IL-0 af 4 porsion ef the ligand that contacts

i g SRR PO, U5l Rl 55 SOBRRE

e.g.,l

ternative
contactethi digand, (teergby prexqrting sheoligandactepts intecti@d. i Dite MBRIOES

NN T R
the inpmali ofbanl 3alantdrefer W &B@ﬁlaﬁﬁ;ﬁﬁﬁ zl:lglf-tlffg o4 §518ME ligand

_ i nvention provides for the use of an nmposi tion,
in bodity ik r Adbbadies, agpimsteytelkdassdipicallnprevent the adesirdnce oftte cytokine

re. .a at-us, ..apparat us .co ne or kit ...1
becaufelhl 8y R B PRV P SRR R by Sawb ittt of the
cytokifie (28 RvecRe10érouis £ R hdulk). THE RfiscaRYarab Rafédstish @k ckhdentrtion of
ractice any assay or nethod herein and/or for the use

the cytikinggn s sogm/ e reserETLtSho0esoaPIes repatdddo be @00-fold (van
Zaanefi WrlT 2 %‘lzncﬂzggs?f%ﬁ, ﬁgﬂ%l&f&@ggg)ﬁrﬁ%ﬁg{ SKifie IIr'-g][ise f&(?t}n%%o %ntibody

therapeutic at 1 on. act ur e
and theefipre iectige. NHowever Aacieched dpailey€ls tar imsbalei cosmbtancek Recate

treatnents descrihed herein is also provided.
safety issues since under some circumstances (such as in compartments with a low pH or

high pH), and in certain tissues (like a filter that prevents Ab penetration but not IL-6) the
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XI'L | NTEGRATED SYSTEMS [ 306] The present invention
provides conputers, conputer readable nmedia and
w0 nioegemted systens conprising character stri nBGSI/US2006/027139
correspondi ng to nononer donains, selected nonomer
IL-6 apyeieparate fiame thesnsibadianst the bighdevell ofiadtiviefbrascomitibecome a serious
safetglé‘&h@e'n? aci ds encoding such polypeptides. These
equences can be nmanipulated by in silico
reconbi [284] oOnewlidiasitve approably wolRINTERD &hsS RUUBNER T with a shorter

d ft
s i fog R OB i o e opeaseTnIie ot enfeboncentration i les
d f d char act
P PR a8 e AERE By B S sorum hate

livesiofit@gBaheurs (dsteteinsd e niddrietriEs¢aliay & ﬁlonmati)oﬂiﬁb@%s than

termn on. et hod have been designed for
thez%%ﬂ?é’@ﬁi}te% 8?]-13§equences of bi opol yners, for

spel | cpgski T’IQJS' th é%‘fl{edenmo‘a Siitd QEJW ?rﬂﬁblfte%rm%%h a way that the

retrieval fromvarlous data asés
IL- 6m‘@tcgtcam@qugs sthald endnigh-th bk ichearediblythenkigae . OTRd leaBsitis a

t er.actd ons. .anong ch eob ses jn natural
molep e P E o B 3P riouscsmmaler madecstes s
through "t tBEBiIRE Bf the f&?ﬁkﬁﬁé@%n@@é&fﬁm&l eatbde §51Fde? 93- 4@)&]‘3 efﬁ01ent

al so be used as foundati on of sequencg I gnnent
kidneyt qhearans és epeeliad. Sypfs swist gytglendsoweramund h8-2AkDdh anza,dhernhlbltor
t p t he sequences. her ei n
o5, G098 FREOREL M g B S OUEEES RELl Byt
requifdngrmt,ésit sqafifold SrofinsSERGEEHNE B-QFm£bd) SEHEILAE S - ﬁl}%@g& &enerally do
gs, : output tabl es, etc.). AN exanpl e of
notnges?fh% PRhge with GOs for cal cul ating sequence

si mlarbgy) I8 Bt Taltemtﬁfg Iﬁﬁ‘iﬁnﬁ &d[ﬁg nQ/%n on caﬁlgoe designed that,

present inventli on AT ac
whengt be@pidn diis mggetanolheﬂs e:qgleﬂc é)s hhﬁ aehyﬂro:ﬂ)'dﬁﬁim BltoA&radfus of a
n

o ot 1 heh B ke a b binh ot (iancirint i S 354D, 55I0D),
but, wigenbébhd €& iys tﬁ%@i%t TRRcBlel(BROYDLE) HAGe Ny Hﬁﬁ?ﬁam@?l%@ {}%cgﬁs ofa

Bi ot echnol o nformation (avail abl e’ on

globulgs prefeinthagiwi ﬁlbﬁqlﬁarpdglmtﬁe kiflnieg (@g-gless ﬁlhnﬁﬁlnD,oSdeDs 45KkD or

9h HSP
401<D§7 S&%}eﬂt}l %%e:rgn %g/ 12 n%i‘ \XDC%%%HS%I gt] lgeﬁg E \Cﬁ ﬁ ’té{’l ar ﬁ]&é@rlg}gl)lomer
domaﬁfsq;uetnmat th\a:imulﬁlmétst Waen AEHon@fo thé rk&fiolS@NE form a s1gn1ﬁcantly
ti (e gl threshold score T when aligned with
large pl'aesafl he nbened fo the frget maledyles Susbgudtimers cfn |bs readily
select%@ﬁfgfgﬁﬂxahﬂﬂ@%e eﬁ%uﬁ%%ggﬁl%%gggm ffiggﬁt oftlg a%%uiag rotein

too lavgqtq cleiat the &idnegsing éﬁe dglobalar prutdin aman @n&@ﬁ@ R&gr e Kidde§ and
t,hem.. The word hits are then

e BB S A D B B Sl etnce o

target@Solb@ile Bt thdt waruinﬁtdr
argel ncr ea%ed Curarlul ative é?&%ﬁgﬁgﬁ%fg&%ﬁ 888%11@8 presence of

targetmeotequb2006/ 027139 are cal cul ated using, for

nucl eo uenc ar.a reward. score
for a y@? %?% FEY g f%§£§cgg§eg§g§wﬁgqe\}a§§é 0,0 yltimey cmprising a
first n(qmemf tymsiaaha biets 1ol HAELED bXtendep 8hd b 8Scond ¥Rber dQﬂlaln that
am no _aci d sequences, a scoring matrix is used t

or
binds iyt pefgD 6 ediesbiiloaperaios bisdao itisnds tasepior ciebansed o
mcreagé{h%hafflﬁgghﬂgll{gggaI on are halted when: the cunul ative
al 1 gnnent score alls off by the quantity X fromits
maxi mum achi eved val ue; the cunul ati ve score goes to
zero or below, due to the accunul ation of one or nore
negati ve-scoring residue alignnments; or the end of
ei t her sequence is reached. The BLAST al gorithm
paraneters W T, and X deé%rnine the sensitivity and
speed of the allgnnent BLASTN pr ogram (for
nucl eoti de



sequences) uses as defaults a wordlength (W of 11, an

expectation (E) of 10, a cutoff of 100, M5, N=-4,
wa@em7acwoespar i son of both strands. For am no arCTUS2006/027139

sequences, the BLASTP program uses as defaults a

vvor dl enzsg) ([N\lndﬂﬁer%mb@ﬂnﬁéﬁ@%ﬁlaltﬂnwﬁ cb gngﬁg 4 Girstanshonte
OSUMb2 scoring matrix (see Heni kof f Heni kof f

doma@f@@%m@tg dhe ligapd and\a secondaponoggadomein tha bids tp pgpeentor can

e A PPt P
sequendz8R| g aneindr eftbottintergrmulpinets dotipaist & wﬂﬁmbaﬁonomers

usi ng progressive, pairwi se alignments. It can al so
that bindde Tecepogeare Hes t &npa £ FeFEDlaFS” 1At Preginty RynRath pundipgdhe
I ﬂﬁ?? Pl LEUP uses a sinplification
multl%?r, ?Leg r g%{r;%ls iﬂ\llg Prg?nment nmet hod of Feng &
DooI it 1{299] Fi8Bat)exdmpleb of péiential u% dFBlie 136@1t10]ihﬁcl‘am motomer

S|n1 ar t he net ed b |ns &
domalioing mliGist) hetkeh St 5 Bpaagt rr oin Bhts s
radlorﬁicleaadesefogtar%éﬁﬂg fhanfcRR g BRES: Rf hﬂf%éﬂ%érﬁéﬁﬁﬂ s,
erS.” The nultiple alignment procedure
contr djbgusnlsstmce hirdiveg fonpvarilew tedaingentend addictidwghermpy)rbsmnune function

du | | d
moduGf (ko R STES Ry oPleReChy e piiifophan W G riend ™
immuA6dnidBSdnhiRied BbiREaE 8B LredEpt6is 4§ CEIB0Q canpBARMt activation by

sequences. Two clusters of sequences can be aligned
Fe tynﬂblwlégh@m%sp@wbm dstivery (ei8e sb>av Telfiagebulitles searagss t wo
electr%t?gfsﬁ&g H%aﬁ? qﬁ'l%@ﬁfa%on dgﬁl%ll’{s &Bg eahE gﬂﬁﬁ%&to! getlfa& e(%?rgcuns,
series progressi ve, I'ghnents. The
clearapce)@bep’tbrs&adih m &R, loeal dskekry eeqeptots mcld anplgBriamraxs-itesal
repr 1r(f}lentiublon of .clustering relatlonsh ps. The
transpoyto P& draih iR aeseglost $uth as farifer@Rdequences and

their g9 |T]]o TRl eLsmPatEmeR! H6nok&e B{jfnﬂﬁﬁfé s EQl be hnked to a

regi ons of sequence conparison. For exanple, in order
deteotabiedizdxeéfeng n8y3,Ehhs ey ed linkkdo aaepatterigaepmonsiies., CAT,

eiteffone Rt pereRio SRR eBornbReBAHIRED nvent i on. or

coding nucleic acids, are aligned to provide
structure-function |nfornat|on [310] In one aspect,
x. Lhe COmARERYSWIIMPULATINGS MDNUITER " BOMARNS  AND/OR
sequence reconblna I'on-or “shuffling arac
st ri ng3UDTITMEROVUOCAEICA G‘IDS HDHDBGLYPMEDES A
variety of such nethods are set forth in "Methods For
Maki ng [£923r agtnedntiShéd at@ve, tBE p¥ih A€/ 0P aRGE&ent invention can be
PCT/U82006/027139 Polynucleotldes & Pol ypepti des
altereqialPpsrgiptiagy ¢levacish efctigsrsibt gensratipg peedyren oy sspefating modified

or altq?%iﬁx??‘%& aE éc!w%ﬂcéz %B%%El}%erﬂ%?ﬁﬁpﬁlg@e ﬁQs/cﬁﬁg(?ﬁéﬂamaﬁg the

I'ng
refereRads\cited theadin.des & Pol ypepti des Havi ng Desi red

Char ac i stic Sel i fonov and Stenmner,
oct obeﬁzeﬂ‘rfi 3@ %%s@wfé@? mrf%enéva(fnﬁwnﬁlpfi%%the @H@}& qd
expre QR FRbon: Aothafd, delbclaNEdddmerAbBafrs! ARinids &nﬁ&%lected

gi ven sequences, e.g., by m m cking genetic events
multirgens lsoding nmclatclaomls Thes ontiiimat damginsieatte sgnidhesihed ds kengle

N pa e K R AN A R T

molecd RS GidlOEehl &ébhhi’dlﬁes bRl ABRir, (il@cﬂﬁdiﬂg ﬂ{e%él])f x%c%rg,'ﬂr@ﬂnoters and
stem can al so i nstruct an o onucl eoti d

many 9%?( Fpsgszelevans to expressinginxsless acggmu@h es)mpmeser domgpins, selected

mono&%legorfnéﬁﬁf %%%1 ﬁrdx%es ?}I%é eéig#t‘lf(g % g‘%ﬂ’%{gﬁg? t | On%ré(ﬂ%_]mmel Guide

by printing appropriate order fornms or by linking to

an order formon the Internet).
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[312] The digital system can al so include out put
el ements for controlling nucleic acid synthesis

W@ 200g/0990ased upon a sequence or an alignment PET/ES2006/027139
reconbi nant, e.g., reconbined, nononmer domain as

to Mokeenlai 6)qning Bechnipues, Mdho@.ein@m@@&ﬁ Fplunteel S2veademigPress,

Inc. @g&gggoggmegg'?rygse@ ROk IO SOL 52y MhMGHIE Gy Vanual

(2nd ]@da)" Vach sdeort iingomabert Lﬂi&?atbﬂ?a(?om&ﬂngdmm@t Neay ork 1989
from an aflgnnent or other oper?tlon per formed usi

(“Sambrotkd) st Meduaheketraby gqlsn Current

poto B SR B ARG, B By
Sons, Ihé L{%ﬁﬁ}ﬂérﬁent&llﬂ]rdﬁigh 1999} (“Miututielly). ]FbtmpTwloﬁ tmmlquem sufﬁc1ent to

nple 14] This exanpl e describes s ectlon
directrpsrroneel ﬁdﬁrﬁmsgluwtm@npleﬁ@atmaw thads el i nt“iyi% jsolating

artj r
and 01551%1 TNY rru a?lés?ag b %Eu(%{rlrllﬂt e bélé 2} ggle %oﬁe@a}gfg} rrg? ns Bil9merase
chain @&udiipn (FEERILhe $igaserchbim rdsution €HCR), (Ihqramycam‘anwhﬁpamrem}d other

RN APPSR ARG SCORERT S bR AP Sl and
Ausuﬁ’él ”éé' w1 {sVruBisSE a1 f@sig't@ gnphi &t N’B %tg88200f PCRIBBMSels A Guide

or nore nonone mai n gene(s) are sel ected from
to Meahdchmzdi yipplicationo (leniseoakieds AchdemigiPress thec. $an Eegoa i (1990)

o 8 B B SRS PSR 8 PRl

(19915’@T éH§2QWcQ12e7t%§9(19%rP;b@ bt ﬂb&kﬁ@cbyfm 1173; Guatelli ez al.

fication of tlonaII

en
(1990 2hob diarroar Sott LHTRARTS dorpled th | S8k Bl Gl 35 1826
ol i 99 6 c $901-
s )l g SR ey
294; (Wu @1d, Whidae £1089), Gy t560;,0Barringaret za il qmpsyn@&sp 1117, and

Sooksmn g MY B it B b oL BN SRR eSPEgoning i
vitro gﬁj{v?ﬁ%?gc g&dg, LRMREQLIEH Wah& étlﬂz@ @'FHJ PARNAE28030.

ey are expressed and di splayed on t he
Imprewekdimahodsad emphifiying eagphwes]ei¢ hadcey PEReansiremstizidia Fheng ez al.

h a.| t
099 TREEE0S oGP IREGR: BAGR PR Esd 56 o
A0kbGYd getatad. Gbitshal wﬁ%ﬁfr‘é&aﬂe tﬁaassgemuamgrmy RN nﬁ;robb cupverted
genes are recovered (e.g %; plasm d isal ation,

into a:doubé@q@an@d)laNa‘nﬂn@bl@rfph@;tnp ondligpgiogoRERierpansiqn agl sequencing
usmgrﬁﬁyet‘rge;) o&n%sgwgge %daz{ gﬂUlﬁgeﬁLﬂed SO ALGBeL %Qﬁn‘afogkraﬁ@ eRE&4 all supra.

progressively decreasing
concentRed]i Orise lﬁésehhmvdﬁmmmb relatagdo thelintroductiod f veaets of the

| evel of enrichnent opt ai_.ned). Alternatiyvel

invernjion A itAg GO B8 LERPEHEHo8 R BPRISHAOPARE FEICSEl mgpatrer
domefiﬂsn nﬁgmﬂéﬁ dnf/Rr 'séj&ﬁ% {nl ltﬁﬁéré 8t fhB %Veﬁh&gwf fh%oﬂl@ﬁiahﬁﬂéchmques

or mxture o gands can be enp [31&JW
Hostfbléﬂ are bectied lyremgimercdd@rairansehcal M@fMYﬁwww ith the

veetqss P BiscRreIR BRI AT PG PERBEIh 8 RRr ATl £ ScEfihsilh veator.
The ®ctdr 80 BEIBOSSERS Gh tHeBR8F @pms@{d |a|"l/nfah@arﬁtlbedphage etc. The

references. The reconbi nant sequences produced in
engineeies hosturells odn b¢ ealiused incanyaioaslautrisst mediagapdicdh gs apgopriate

for actlvrart%ng promoqers, seliecphg %ﬁ&%lants, or amplifying the monomer domain,

selected monomer domain, multimer and/or selected multimer gene(s) of interest. The

culture conditions, such as temperature, pH and the like, are those previously used with the
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to identify reconbi nant genes with inproved affinity
for the desired or target |igand. The diversification
w@na7eedoext i on process is optionally repeated RPCL/UE2086/027139
desired affinity is obtained. [318] The sel ected
host celbvelsged thrRprassio; had wilhbé gigpasett acthesk dkyllddna thedrhattsin the
can be %0|ned o ether via a linker sequence to create

refereﬁgﬁstqtﬁ@ greingingl udlng], e&h &TeHRBY HAPHr Culture gf 4wt (-ells. a Manual of
Basic %%ﬁ%@e, g?}ld%ﬁﬁw NRSS L RECQE, R Elll(?ﬁt? ?&‘e%&r@tred éhereln

aton, or ~optlona
sel f - p[295] n@smnmmbaqai a@aetthepslypé!ﬂhelemuf:&e nrweanomlcan also be

ences. e in [ ti re t.hen
Produge B ARG B LD o5 PlAnEy e e bactstip o fe ey dadhed as
[
s o T 2 e 8

polypemieabinvaiditiangq SembemkaBerger avsAesibeld d¢tail sregandimretirculture

can b 3 BE o e LR LRI PRy ZisFug Cie ol 1B Jon

W11eyF& So8X 3R | Rew ¥k 0€V! Sa®Bbrald P@ﬁlﬁb@@dsww%)q?lhﬁﬂ?élﬁ Tissue
f | uor escent’| { | abel e desire or m xture

g.,

and Ongarr CyltwrésFurriements! Methods Sefingsr deb M@m@g gruygdrt \baslag (Berlin
Heldeﬁyetr oﬁr%ec%%rk?aﬁ]ngi A%P a%%llﬁa%sg% rke gvf);r%géosO%OZ%zc%% c?l%i%gl Afedza
(1993§ Cmtn Piiess, Bosd Ratva, I«:EI I's. Positive ceI I's include

multinmers with an inproved avi dl‘é% or affinity or

al t er edP%9bedie prepen) inventipp alge dncludgs alteralions of migpomey demains,

[

R Tt L e S S I R
immunogenigifyeot torfeslitate. the franspiortef reagnktissir wed/yr tlensmesdangpin into a

84 WO 20 00 P US2006/ 027139 _concentr.ati ons of
cell of sty LEPIRh Gk RIoGH-bFAs bIFEt of Uipeetiine St | Pics® Bpelor
alterafi’&?s' ih&@ddd @Vﬁhetpéfﬁaalﬁ%mm(e gl, %eoiaﬁﬁioﬁeﬂt)sugar-%ﬁo?s O

Al ternatively, screening or detection net
glycosyhatiom, the addities 0 ,ttbe addiben efoprpigendemaing it kind gertain
proteitglr(r%g 0;@2& grecgf_ﬁ d L elré)c Ehe C?dcylft%%leo O]Eoteé}r%c%ggnslarﬁggr ?e uences
that s@ﬁﬂ@ﬂ@feﬁd:nf dSIOLE’ﬁntsﬁkﬁt Hﬁ@,loﬁledf arld tgeongh @rcelld Xdditi@nalf components can

gands blndlng cells can be optionally reconbined
also ba@ drddp sgnelimehgndder m@%ﬂ@f@pﬁe&t%@%ﬂlbf@dh%eﬁoa»‘:rﬁ%?f the

n
I O B P SRR A o€ B S ncluding
e.g., asoneemthdt bindg mmmcqﬁoa(ecg {4 Be-sagionmeroteoddomain that binds a Fc
i denti reco nt. genes with i ved.avi di 0
receplaf)y FAPHY(ohE T AT 8 AR ORP R 3R DR Gt el clevif off to
activatc¥he @tulfid 8o Gnonbir AoMRILS h féforlel £13]1R0H (8. g %‘Eéeh%orescent
e

process is optionally repeated until Sired

proteinkjadomponent ffat bindtareporterimadeaide spdrasa mdtoyxui:lyle for radiotherapy,
32 This exanpl e describes in

biotin LRIy 4 P TPafaf LA Fon o gener at e

l'ibraries of greater diversity. [321] A

no [ i-Rg plasm d vector (pCK-derived vector;
X s‘e‘lm%%ﬁﬁg‘k&nked by orthol ogous | oxP sites, was

rec onbi[wé’c]i Amothefaspeciayfelncimmentivaris dre dwélbpmemmfgpemﬁc non-

e | oxP sites. The reconbin

vecto |tswé;lgngat|€]€
humag, ﬁ%‘&@ 40 frst Dedmmuppemisty QfdhegopPmfeeany fimer
domafn@eThE hfétlfogrof #)Hﬁiuﬁﬁ%%ﬁai AN B A i o d NP EYSE R JAlcing
I ndi cated tha correct recorﬁol nant product was
into aplens seme dellsReagesiprnbme- bmpm animal, abctms@oanbusmg geB8&Xncoding
- ¢k e-1 ox- Monoper -] oxP. vect or
a plorfy o Bt Pip e peira At s Bt Bhotplap, Wiertifidhs pengs prgech

cre gene, encoding the site- speC| fic DNA recoi nbi nase
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Cre, under the control of Plac. Cre was PCR-anplified
fromp705-cre (from GeneBridges) wth ere-specific
wEeriomee®18 hat i ncorporated Xbal (5') and Sfil ¥GI/USENG6/027139
the ends of the PCR product. This product was _
operally (j;nakedatxb a/@mmoldmhat aniingtdngl iarat lesbtovees dfithecellsdnto which the

veto S B s g P SHALE Pl
can exﬁéas ﬂf‘ecd@ﬂf&ht;e@ftlﬁﬁ&nl profe fid@i the shne SaRilYof profeisy

ort hol ogous | oxP sites,
| oxP( \M[29($]t Ppissblanen-howmy mAgpls emlereddn dhe actice o thegresent

1nven’r§gb1ncjé1d8 allsv%%% tgf{e%n% e%fp?ﬁ@ﬂ%%._@%éﬁ&%%yéﬁ gab@/t gﬁe@p, and

the 1ilR$. 5Tﬁﬁ$a114y7 Fgﬁ@@ﬂﬂy of h&sisers b aefanﬁfyrcﬁpy‘oﬁeﬁne ﬁmihudme atietidt two
anot sites were built into

membg:gscgféhqnfarmly, ang uspH bys3s wwjaf@@llbme@@ﬁ@c |I]é gqmca gmbodiments, the
pors 54 NS S G R Wby, BBl o

et ek s et
s e 8 P T B L ! P45 3
fanilis] GecehiBAPBerel L 96 Wit BobR - and) Sphi. and. | | gated

to t h ¢299j b Mihe |nz>ndh,urrﬁh apinod predels| of tledpredentimy entinamen pe used to
screelg d |1r|ng€1§ﬁé %) of&%{)xgpgﬂ%g)rr l rg)?(rp élilaépl flgi Ps:jc}e%?/gcﬁ %rm%ncﬂe same

famil§ BSOS dxPPosséll hyHhe Bos hiden alial hiodel I égeagmerMM
aml%rg%ro of X%stqzre}aﬂcl)lx E’vvt) rIloxP(FAS) was ggrfor

includes m@m@lmamamgna]g@n npﬂdsmwordamp@vv@ ahgemethod idﬁﬁcélbed above,
G S e S S

DNA @hdJesli&tbnebding Sphiralandf Bahhd proadinks frl)lgah@shnteofamﬂg'eﬂtpecdeins
naive A domain library inser obt d. vi

(suchzs thepmongpper domaiRs; ¢sac délemrée‘%?qgﬂnﬁb e Ggufes B Yeen
1ntro<ﬁ994 Int(ﬁbﬁe‘%%ak %ﬁlc AdtendnhPndhii6R o7 @ﬁilb%&r@é% ﬁ{d?wherem the

enerates nononers wt encoded
DNA Iholk@rss, ard bach dpleblbhsr lynlwd$o apidmotenin ak eastrsemerpf hagslls in which

eco roc s detail ed bel ow. [325]
theDi\I nt?ﬁ&nli%ﬁh%‘f% cep r 8% vector. The vector is a
deri vatisy® An elddifidof 4 RELLEA6EE uSETLL for Scrb@hi®s BDOIr¥ceptor class
(University of Mssouri). It was subsequently

A-dompid chn@dd bmdmprytems ig-pheseralppdrasriollewi rigenst Qo ncoding the wild

ass P SI
typelé a[f‘y L ?’“’fg a%g‘ﬁ‘osop or%ﬁo%mag [ gO%I éiélgnan cells using

PCR.| Alﬂ?&slt )all @Iﬂ gld M%gfér;ﬁwlx dOﬁgamgcoag be bmpﬁ’ﬁ&/%’ ?V;lth anbt thieegeparate
of codons and_ Xmal an ati bl e_over hangs,
PCR W@pbﬁw@mr@c&@as of gut %eaﬁlﬁrdﬂ‘?sﬁg‘ia%’e?@ ateiaen o %‘3 Yeherate

trans%qeéwmgfn aeshiathel bbb R acibansag ‘Thg%ﬁég@n&%ﬁ)% el

gl and I gase; overni ght at )
reco gn&z @Ghe Minear Asddntdimopspielfe thns atiorickias thedselfgssfedtadiman with

th Xrnal ad i ated to the h ld zed
regardq (oo F v Agiemrai- PR A B pr P et B ggeted in
theseide BY Bj0ARGThe AABIHih-AkSyaHl Ih&lc?ﬂlé%@br AR Into fRirsice, then
construct was digested with Xrnal/Sfil and then
analyizmgath@nlnmum yeseonse {or(xkedfrsonye) ganareted Foermise are kpsige jo

Th d
bR R PO O A B AT
multidtds HANELAMeBultin thd@neRtioflUEd MAHR ard hikde td lﬁm&omﬁmgmo genic

[327] The ligated vector/library was subsequently
whent sdgHBIStFofle humtags.an E. coli host bearing a

glll-expressing plasrnid that allows the rescue of the
f USESHA- Mononer - | ox- 79




| ox phage, as detailed below [328] pCK glll. This
plasm d carries glll under the control of its native
w@e@moowis |t was constructed by PCR-anplifyi neChUE1006/027139
and its pronoter from VCSML3 hel per phage
(Strat ggoan eHistoridallpy MiASR tagt inl tfanagamcamoea@medéﬂ test individual
gl 'l Proinoter Hi nDl This duc est ed
proteif GRPICE HEfL Pﬁeﬁmnwe%ﬁ r g BB G ’écglitm? S s°V8\fﬁﬂeS°“bed
rﬁlﬁ.r] ARQ41 989 18t Réeb 2 £2881y of human
1ndh¢¥@%$&8%%% I's under the con?Mbl of its owg
proteipg as'stk)" andy that caxiprwed ItQ)waﬂ@tﬁpa begemipiber of waiANE pipteinsthat

was. transfo coli EC 100
each a(fEﬁ‘"i‘I@Qr?torféf)aSﬂW%?fbfﬁ V&V}t&?&%l Tation procedure. In
summary, the procedure involves the follow ng key
st eps: a) Production of infective (i.e. rescue) of
fUSE5 noner-lox-lox library with an E. coli host
expres g||| froma plasm d; b) Cloni ng of 2nd

i brar and transformtio Ek,, T 1 COL I .
&) It i%lff D5 omRE BB R ReaRy PR En e Rty fnan
Oistreotions th
T e

comphhanty mwnrmemethpds: e>|nb gr oRre gnmt@nqie((ﬁglﬁlon tulgsy golumns, etc.)) for

holdn{x)g @Eg&%gﬂlg tsaaﬁglta g regqtrg & 91 Invg{lﬁg)?le I%ﬁ&lf%lﬁ%ﬁﬁseé}é invention
may ®nféh h ﬁﬁﬂﬁrﬁéﬁ%rﬂg’ & 4 angle tgealfendnogat DDﬂnslt(mérSe gg polypeptides
vect or

USES5HA-| ox-1 ox v é{ r an he nai v.e Ad
ICEE L I A T T TR
reagel?% %Eﬂb?? fc{r%trénq ?ﬁ‘t&%&%@ﬁ%b%(ﬁ%@@%s@dffé@ oted g&s that

cuve war m medi a were added,
faciliptekddidvtion dhelading Rieteaﬂabkyvhbiele(bmlomul@&r Smdaxdsﬁmalnigatmg a
hganq13 ]Z}%ginogztg r%é]é‘?q’c%@ idgl\ll%)e(t%)forgﬁé 11@9 I)C/f,gl"ll élgﬁlaf\:/va Sgl%gg fir the:(fq’tgl of the

mven%ﬁken for - 45 mnutes at 37C. An aliquot of th| s
ture was renoved, 10-fold serially diluted and
pl at ed [B@s]d éﬂw@rpmsqet inwentioalotnragdes dommercigily gajugblg binding

assayme_m% ;?\?SI'P ﬁe % ag%arﬁc u II% F%fr e %f’n\%g 8%&%&# gﬂ%gt @‘} %neB8Pmore

hgan& & é%%d 0 eletett BiB4iAE bf & @onpfdér ﬂd)ﬂlhmmdn‘uﬂ[tedomams and/or

based vector, respectiv gro
mUItlmﬁer Suejhassays agrised QB Y m@aﬁaﬁé@% C\iely & g%e@{‘%e“%
ﬂuoreslcerggm\%g)é&gﬁg agmglll:‘gspﬁag‘{ce a'ﬁﬁ%é Rikd &) 4QBctBIREOESH a 11%@(8) to

oXi ma x 1012 transducing units/
the njoad2ler ﬂ)omﬁhcancﬂ/ngnmttlmdsre 2nd i br ary and transfor rmtl on

t E. J i. host. = The |
ROEIORIGE IR
conte%ﬁ%ér N Ribne X BRES ﬁgaﬂd' brRIKY:s DhB Sy c@ﬂ@h@e(dﬂﬂainehy fol @8rforming the

ter an hour-long recovery period at 37C wt
assaysharditiapal dehectmhecagen‘rpdmffeeﬁ ot &stryotigns ey the pwoft gy of these

R B 8 e T SEATED s
vectdr{36Et oI Eorh?ﬂslehggﬁ po][y@%ﬁidecof tenheaitioa)) fof the bxepressmn ofa

cul ture carrying [1brary with the rescued f
mon@&ﬂslwmmvf@rram@km%@fﬁﬁd@‘éemoﬁr ary. To maxinize the

gener at [3&?] Jna ﬁ&ﬂ%&sﬁ@&ttﬁe ?eserﬂ'lﬁ%ng ?fotvﬁég f5ﬁh@ ubeof any

50% of cufture 1s

compdﬁtﬁﬁﬂ; imohbmercdontmain, QMunoekm:mmmismﬂinmr realijoeet] cmiture apparatus
factors, including the essi o

sopaRGOCRB AT KNG Hor 6 PrcB S RGPS UG Eod e Rppie P d/or for
the 188 of anly BPGratiRbr kR0 Pfactisd 4 ARy neth@Bhdeih@hd/or for the use of

XL
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the reconbi nati on system 87 WO 2007/009018
PCT/ US2006/ 027139 d i ganucl eotides | oxP(K) (SEQ ID
WOE038®01§ P- 5' PCT/US2006/027139
agcttat aacttcgt at agaaaggt at at acgaagt t at agat ct cgt gct gca
cellsy (@élg‘gﬂtg@g,] conpeRIOKS pgth¢rdeaurem hNEiB®1d thpRpsitic formulation. The

C gagat ct at aagtt cgtat at.acctttctatac
man A PP RSN Ry B Resratng RIS hodiméng
descidbcldeidia ¢y déagoaidagat t at acgaagttatcgag] | oxP (L rc)

(SEQ I D NG 383) [P-5'
ctcgataacttcgt at aat gt at gct atacgaagttatg] |oxP(l) (SEQ
ID NO 384) [P 5

XII. ccgggagivpEGRATHID SESTHRLS aat aagt gagt aaat aacttcgt at at a
cctttctatacgaagttatcgtctg] I|oxP() rc (SEQ I D NO 385)

[P-5"  [306] The present invention provides computers, computer readable media
.acgat aactt cgt at agaaaggt atatacgaagttatttactcacttattactc

and igfegraitgowysigas comptising chareesirigSrormespandingse mdnsmer domains,
selec%?g?(g?)%ﬁ??g%%%%} @éﬁ%@%@%@%ﬁl e ATALRLAC R M coding

such palypesiides. gThiseat@loat §eha baegaguldtied PERcEErRaaaassiast @dhethods,
|1l Pronmoter EcoRl (SEQ I D NG 388) [5'

or byg%?ﬁ’g‘ fAYece aHemnen gk yorbpiogessingispftwatsnot er  Hi nDI | |
(SEQ I SW %ﬂ)exalglgl'e different 2@880 chfg ﬁimﬂgta/ r%lfl go%si?%%tiﬂns of various

gataagctttcattaagattccttatta
stringehty amketrapd oter daingrlelgls caobesdatented and rofogniveEGthedstegrated

[ . Th EG- d in lib , E3, .
systeR GG EPgRBRInHORAY O BEY SEeumnas Hehads B elhees ffpizned
for c&r?%:%t?{dxéglﬁdﬁgg_ogg% u(%i;lrc’fbg )o_f légps)(l(yége_rsafl’(_)r XSF%])] _cléesc_k%?(gsl? &())rq &?oces.smg,
and forgaty retyigyal 8om) varipséitabries. tWish en bedavaidigot @uble-helix pair-

. : - ’ | bes, for .each ition ich am no
wise DB Ep e B RGN BBkt it eleBbcs,
modefsathet sinuthte/ainghling cfcoipleatent4 hemaBgbiNsbINghdRtide strings can

domai ns: 88 WD 2007/009018 PCT/ US2006/ 027139 X(5) C1
also I;g(%’e%jis Q:ﬁou;g(igrt}(g}) ofsgquengy alegnmenegr other, apyatioss tygicaity prdormed

o3t it Sl o Sttt
manijyildid@s\edBstBudtion of figuSs YoiNpiisilg GduelceSr\dubseQuéacy claretht strings,
outpugt%le]?-, tlﬁcg én%xgnp e%fé sgﬁ\gfar[e): p%cf(ag% V&%’[hSGSS %ochaﬁ:ugtiFr)lg F;ecllzuence
similarity is BLAST, which can be adapted to the present invention by inputting character
strings corresponding to the sequences herein.

[308] BLAST is described in Altschul et al,, (1990) J. Mol. Biol. 215:403-
410. Software for performing BLAST analyses is publicly available through the National
Center for Biotechnology Information (available on the World Wide Web at
ncbi.nlm.nih.gov). This algorithm involves first identifying high scoring sequence pairs
(HSPs) by identifying short words of length W in the query sequence, which either match or
satisfy some positive-valued threshold score T when aligned with a word of the same length
in a database sequence. T is referred to as the neighborhood word score threshold (Altschul
et al., supra). These initial neighborhood word hits act as seeds for initiating searches to find
longer HSPs containing them. The word hits are then extended in both directions along each

sequence for as far as the cumulative alignment score can be increased. Cumulative scores
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| LENSGI SNNQKL POQRLEAPQNDRND
KALDHLRHSNNKII KQA EQPLNSRE E

wo2@700900 P QL RI EHN H K KR L| T S G APE/VSMOE27139
TPKSEAMNTLKHTKGSYV TLRMI AN K

are ceﬂl&di‘htb’d Wi, Fobnidleotddé séyuknces Qhé\ ﬁaﬁete‘f’s M Gewrhrl s&)rE’ f& air of

GGQONEN GDS ED 3371 The bra;ﬂy
matc}&%tféﬁ@@% alveays >edhwd %@m@iﬁbwerq for psreatchingressivag) abwrys < 0).

For affiTliPscqlBReS b A: LRSS BIDLX BLRaASIRSALIRGE dohe

Extension@d theok @dthitd és eathetirection dre SaldRvhandlid @jﬂmﬁﬁtﬁ/el dlighi¥ént score
rou 1 and They are: Groug 1 (SEQ

falls ﬁ'@ﬂy %romgts maximum achieve value the cumulatlve score goes to

T R N

or thelYAAY AT BYACEAT IEEACAGLCT R BBASY' algorithm parameters W, T, and X

deten#tpemgﬂgmx CQ@TWE‘C_G L NHS%A %%A%Y%rogram (for nucleotide

efrek W% R%X%\‘M bqleO a cutoff of 100,
SequeoeR N b e R Ol oo 3 PG, P

M=5, NocF M CAaQAGANTUR oSV arGYKRMSBUARBIA YBOGHAY \WBLASTP

progrih SN ARRI & NS LTI T £ PR RERAR T D QL AR P Besace

BLOSIM62 @Aﬁﬁg@ﬁﬁt@%ﬁa@m&&@%@%@ﬁ%9 PocONR].2A daBER1| BSA
NOS: 427- 430) )
89:1081 ) ACGGTGCCTACCCGTATGATGT TCCGGAT TATGCCCCGRGT GGCAATG

- oo B AR SRRl L SR R iR gt is

PILEURAMMG%S’EMHMEW (SnOAOCBod a gidup bf related sequences
CCTGAACCACCACAKBYKBTKCYGKYCBSABYCNGCDBAVWAGCCTKBG
using B SEACRVFMOEABOT ST Mm&w@h&e@s@ﬂng

relatléhs}(@s usW@%@W@cﬂaﬁ Hg_p%éf‘esswe

alignihegi/n@thiod of Feng & Doolittle, (1987) J. Mol. Evol. 35:351-360. The method used is
similar to the method described by Higgins & Sharp, (1989) CABIOS 5:151-153. The

program can align, e.g., up to 300 sequences of a maximum length of 5,000 letters. The
multiple alignment procedure begins with the pairwise alignment of the two most similar
sequences, producing a cluster of two aligned sequences. This cluster can then be aligned to
the next most related sequence or cluster of aligned sequences. Two clusters of sequences
can be aligned by a simple extension of the pairwise alignment of two individual sequences.
The final alignment is achieved by a series of progressive, pairwise alignments. The program
can also be used to plot a dendogram or tree representation of clustering relationships. The
program is run by designating specific sequences and their amino acid or nucleotide
coordinates for regions of sequence comparison. For example, in order to determine
conserved amino acids in a monomer domain family or to compare the sequences of
monomer domains in a family, the sequence of the invention, or coding nucleic acids, are
aligned to provide structure-function information.

[310] In one aspect, the computer system is used to perform “in silico”
sequence recombination or shuffling of character strings corresponding to the monomer

domains. A variety of such methods are set forth in “Methods For Making Character Strings,
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V=AC/G and N=FA/C G T. 89 WO 2007/009018

PCT/ US2006/ 027139 [3381 Fol l owi ng the separate PCRs
wo@Roovheo® oup 1 and 2 ol i gonucl eotides, the GPRPUPUS20PEIRT139

fragments were di gested with Bpinl and group 2 PCR

Polylpqcé@ﬁ@ﬁq & RedyneptidisdtayingiDedired CB@ra,ptensﬁ)psjéthe&uﬁonov and Stemmer,

e BEGRAGES (98 00015854509 L0850 1 L R SR

Polyﬁif@édtiﬁb@& B¢ P4e3 s Es\&tbdﬂl‘ﬂa@i&rstlcs_f ll?cfrﬁw aﬁd ‘Stemmer,
GGGT TGGr-3' (SEQ |

filed @CIM&MMMAW@C QREIS Iarw@edmgenetlc

al gorg agﬁo gl%‘ig o rsé)qgﬁ]géeiﬁé{\g és¥ uﬁl{],ﬁflérfgd@we 1C e\%qg%&nl& g%lpggttmn

recombmaimmi, degth aﬁ)dl theflike d Ml filifQbmgsial Sahgiid t@%pﬁﬁilZH'@éQHen-Egﬁcan be
agnents were ligated into the Sfil restriction

also bg E%&“@P d FhiRg oRPYlsT BFterd @e&a,randl%@@ﬂd Enfhed Sjuappdication.

deri vat 0

and 5 gPyE) ne PSSR bl 6t By b oABFLRORR LR o
synthm;lxe oligonmaleodescd.g. opﬁﬂ&begleﬂerré@nﬂrmﬁ)hmr miﬁﬁhﬁﬁbﬂ kb order
T (i tr({%é% et ent coli cell % Transfornmed E. col i
oligoppglpas ng‘ioamefs%mr%t(e-gp 3 PENTIRS anpkspraikefdghiorms or by
linkitGOBtaRl Rl Fordd o) HeThichRk Jacycl ine. The resul ting

Iibrary cont ai ned 2X10 i ndependent cl ones. Phage

part i cllé$2jwefte digitdl fystein Camaise behaielditue eleedhisrfobgontrolling

cipitat The titer of the phage S .
et BSAR ¢, 0500 phaR aced Gnode fnitiebratie! resmlinant, e,
recoriiné€d, einoriE Bedaiang h&ﬂéﬁﬁel \einSin L BdyRiin (W th@ltf\f@@tlon
library desi n Exanpl e- 4 [3401 hi s exanpl e descri bes
OPUOE%JPYsltnP%é kaon%ﬁiecrs@ﬁsmbéﬂzmﬁ enrehgonupbpadq/syn[tmlﬁrontroller
The syaeRah AR LA Do BRGHFHl Qo BB M an pisgmmepsgr other
operaben psﬂ‘drrmddaismgemhﬂtﬁcfee string@ofatspoadiRgse g s&jticAiceMeréin, e.g., as
tdf%g '].'t?l g?a relative to each other. One can use
note © PHASEICTEYC 883%5e or nore fragnent overl ap
reactions in the sanme way as illustrated. This
reconbi nati on process has many applications. One
application is to recomliXeMRLESr ge pool of hundreds
of previously selected clones w thout sequence
i nf or mgB13In. TWY follbWade dxampeeid eefefarto ﬂ%&a&vﬁﬁthﬁpt& 1®nit the
work is one known region of (relatively) const ant
claimed HIYSRE@-t hat exists in the same |ocation in each of
the clones (fixed site approach). For A donuins,
typically these clones would have been derived from a
Exa Illbrlary in which 20-25 amino acids distributed over
=XampPie 2tive inter-cysteine segnents were randomi zed. The
i ntra-domai n reconbi nati on net hod can al so be
per f or i@ oThis grewipleodessuitops spleetioned fahebmerdnmaits and the

. I ns. by standard DNA reconbi nation (e.g., Stemmer,
"rea“gﬁ&h‘&ﬁﬂ’?% '389-391 90 WO 2007/ 009018 PCT/ US2006/ 027139

(1994) )315)s Sthrify maredarRibf @gﬁ@ﬂﬁr@m@ﬁbﬁé}%ﬁﬁﬁﬁ%ﬁa‘%&tmg

based on DNA sequence honol ogy, Wwhich does not
multimggs frone the seleeied mpperiea dorping andpreacedusés eandedlenmed fromany of a

vanet? IoF h{uﬁal? gnc{/&cﬁ)o'ﬁbrklﬂﬁgl segﬁ %1%135 ?Eﬁr}]cgrrnggeg lrﬂgg %ce%gsie&gted monomer

his process is 10 cre
domain with specific binding for a desired hgand or mixture of ligands, one or more

monomer domain gene(s) are selected from a family of monomer domains that bind to a

. . . . . | .
certain ligand. The nucleic acid sequences encoding the one or more monomer domain gene
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(rmeani ng unpanned) libraries in each of which only one
of the intercysteine loops is random zed, to
wo andootoze a different |oop in each library. APCEDS2006/027139
panni ng of these libraries separately against the
can bd abtgjeed by RERsanEiftcatiorc bbgeaemar BNherrc DA persiptiedallik-eanbe

each pann Library anly.the random zed segnent is
produg%pqyp 338589“5[5@'«9‘%1 PRI %(]il%qnélc{egﬁfgegm zed segnents are

then c ?3[[*35:[ N&Lbst BSBmBnf/ Mebcesel@sMRESare Gheadlbriid ifto a cell surface

shuffled l'ibrary which is panned and/or screened for

displablrfmlfnf@laézéaj, ‘tmote[ein yeastir snaspraalissnd COM call serfase digplay; plpge

. .S e a.s nb f | Qr Kk :
s A S e A6 R R a0
(trans@&del 08 trafi¥brifed) B WppRIpriatd1Ryst CiSkdrd eheyié @ipnéssgl and

~_nonorers, the cysteine residues are |ogical plages for
displayedon thessBsarface-dins samplesthe eellsrcan be slamegayith 4 lgbeled (e.g.,

det er mi.n pti .CI Qs . Sjit
ron S PR TPl 34 69T,
selectédinonpier @smiih€elabily dendses reabvertd (o @iy plasthirisolation, PCR or

contacts, ,may al so be good sites for crossovers. [.344
expanﬁ;}@n@aaé FpIERg) Tiest Medostive éﬁ‘ﬂ@ éfﬁﬂﬁﬁ’éoqeﬁso‘?éﬁf%@gg apdiptiag gen be
. : th. . . g : . )
e e S T
ligand et matesirédiepel of epactatent is dhtzingd) apytevmtivelyeayrscissning or

above [tiple.intercystei I . ' .
detecSonareial Baouhy# s friastsan e frah & ehoph faps Rl SR B osieed
Hgan%gg Q,!'fylggl%q%gg eﬁipry@&.ei n domai n of 39-45 am no

aving the follow ng pattern was constructed;
Cl - X( 4,8} 7] EIThe-sRlected mpnxuer dyman.eppedisg genps speovered from the

desirelg:ohs%égv ggﬁ%@r%f? : E%s&%i%&%%%%’g%qﬂy V{/ﬁceornébined according to
any oElire@eth6dkSdeSiRT hedéin of in tBecjudneforalces Bird recoralsingtst sequences

wth any resid t h ition; - E3: ine:
produbed BHBYPHRGP fi5cra ros rare dregishieaed b3xihe g ph diercat method
o oAb iy ARSIy B ool gnes g e
divergifitatjonand s€betfed) proResChs tiCdal3erepeated whitd @l depi 1ffigity ig@btained.

O el 0238 Bk U Wi

can bE }h& BbBG el Wik A3nkEr & 8 td drdid neiltivassi @B, By the combinatorial
non- conserved codons (NNK), by assenbly L

assembly of nucleic acid sequences encoding seléected monomer domains by DNA ligation, or
optionally, PCR-based, self-priming overlap reactions. The nucleic acid sequences encoding
the multimers are then cloned into a cell surface display format (i.e., bacterial, yeast, or
mammealian (COS) cell surface display; phage display) for expression and screening. The
recombinant sequences are transfected (transduced or transformed) into the appropriate host
cell where they are expressed and displayed on the cell surface. For example, the cells can be
stained with a labeled, e.g., fluorescently labeled, desired ligand or mixture of ligands. The
stained cells are sorted by flow cytometry, and the selected multimers encoding genes are
recovered (e.g., by PCR or expansion and cloning) from the positive cells. Positive cells
include multimers with an improved avidity or affinity or altered specificity to the desired

ligand or mixture of ligands compared to the selected monomer domain(s). The process of

staining and sorting can be repeated multiple times (e.g., using progressively decreasing

84



PCR as described in Stemmer et al., CGene 164:49-53
(1995). Conpared to the native A- donmain scaffold and
wo b®7dewign t hat was used to construct |ibraryP@i/US2006/027139
(described previously) this approach: 1) keeps nore
concentfatione ofthiestesirey ligand dumsxtimre qﬂh@@@d& unéil 8 dasitstl level of enrichment

r.an zing these potenti critic e
is b3 QPR TE g Fn A AT e ie b R b Ry it Ren be
used t8fiddati ge@ls tI?a'F‘oﬁﬂ tRE Héksrel N EodRRure 906 Barldd @hn béémployed.
averade nunber of inter-cysteine residues is_extended

beyond [3119}1t Thé seléemsedvanliinedr encafbrmgencdFeconaredron the desjred

The r si,ne r Sld S
R N B G R L L
the mBBERURBcDA Bt dr RhE citddae feterices. bsamemmmpaﬁmqlmdes n

anti body bi nding sites, presumably because of th
produbet igdhis memident disfersifieationdie thew Aeraeried bB’Hg? SR st ﬁgfe’@ahmetmd

to 1dega’§/ re@g%niw%lltl n%b‘ %‘g ?l?e% a%?cg& drehdibPoiBred pGHER for the
des1rm$m¥%‘&®2@a@gcmmﬁmar&ﬁmﬁm@mmmmmmfw until

$FPOETREENNKNNKNNKNNKNNKGAA

TTCCGA— 3 3.5
- ATATCCCGGGT CTGGAGGCGT CTGGT GGT TCGT GTNNKNNKNNKNNKNNKNNK
GAATTCCGA- 3' 4. 5'
_@LH.B&IATCCCGGGTCTGGAGGCGTCTGGTGGTTCGTGTTATNNKNNKNNKGAATTC

CGA- 3 ISﬁ)I El“ h1s exam le describes in vivo inira-protein recombination to generate
- ATAT CTGGT

GGTTCGT NKTATNNKNNKNNKGAA
librariE§ GCG&ateB dlveﬁ1ty5

AT AT OO0 T G CEOT CR A AR PRI TN TATAN NS et

C&GA- 3

ﬂanked@ﬁ@@% W@W GG RFENNIbIMERATRNMCGAATTEDhage

vector wm@em@@@ﬁem@mﬁm@a@@m@mmmﬁm%wm
truct. DNA sequencing indicated that the
usmg%i’%ﬁ%ﬁ?@?ﬂé??fﬁ@&&%@?&%%wm% NNKNRIKTATNNKGAA

corredt FEEdafbinadit pratfdct was generated.
- ATACCCAAGAAGACGGT ATACATCGTCCMNNWNNTGCACATCGGAATTC- 3

3 12
) ATAMWMMWWWM@@@W

relevan e AR B PR G P PR AR R QR AP s

Cre, ¥der ft-coBirol of Py,. Cre was PCR-amplified from p705-cre (from GeneBridges)
With Tropae pmcsy tha noorporatod ear o) and ST NN et GEEe TR
pro d@TW@M %WWWE@@@AMI&teS of
pCK ; AIIACORAAGAABNCGE PERNCAD TS HEERNNN OYT A DELAGAT DSEAKTTIE-

i ATA&@MM&&%@MN%M@&WMMW

Tc% 31 P]sﬁ P(wild-type) and loxP wh1ch are required for the site-
ortholdgou ox es Pox. W @ ) E ich are ted for e e
specifiGDISA redbﬁlbnfﬁtlon catalyzed by Cre. See, e.g., S1egel R.W., et al.. FEBS Letters

505 4B AR00T A Eaa s ragy recomsbini it ol HhP ANt into
pCK—eM &W @w memmwmylng

1omw=rm@e@m/m AR Q lierigNRdRasRicUEcorl
NNWNNC TCGTCAGATCCGT- 3' 22. &'
- ATATGGCCCCAGAGGCCTGCAATGAT CCACCGECCCCCACAAT AMNNMNNMNNC
TCGTC AGATCCGI- 3' 23. &'

- ATATGGCCCCAGAGGECCT GCAATGATééACCGCCCCCACAI\/NNATAI\/NNI\/NNM
NNCT CGTCAGATCCGT- 3'




24. 5
- ATATGGCCCCAGAGGCCT GCAAT GATCCACCGCCCCCACAMNNAT AMNNIVNNG
wQa g@eT/00WCALATCCGT- 3" 25, 5 PCT/US2006/027139

- ATATGGCCCCAGAGGCCT GCAAT GAT CCACCGCCCCCACAMNNIVNNATAMNNC
and HF OG- AeaeamadGwerg hybddizel together and ligated to pCK-cre in a standard

11gatlch}%%ﬁove?I%Igé}’CCACCGCCCCCACAI\/NNI\/NNI\/NNATAC
ATAT MWIWWWMMM to

NCTCGT wh =
the hyBQioG, SMPAD PRSP EPHEOBoANE) T KRN FF), WIS o BRAS)

S S BSRBOTEE PO Pk Yo

punﬁéa@olﬁ)(Qia?%n MARCRep p(ﬂ(-@iﬁ-ldkﬂl’(m) -y PEF AS)xtasreribfmeéd according
ool s

ol i gonucl eoti des, . each pool t ai
to qugn@quipcquge Ringen-pugifad alasmif wps @gmgﬂ&ﬁ QE& 3169'1
I
cn o S A 4o by SIS i1 3
and ligeed @hbdigésheichaitenk dumbmalrbratdrdn&artow&‘n[ch&&syﬂ?ta&@daﬂa PCRR-

yusi ng pool 1 and 4, The.. |bra f agnent re.
amph’épfg@gltcg& AHFeE TR SofRRIn 8T Dl Pt 5 piad monomer

are 1n- %\51 %éﬁeltal&% nSHOLRIPRNA IAP- eﬂc@ﬁéd lifMetsOMTHS4 li®@ryofvas utilized
agé I splay vector fuseb-HA, a derivative of fuseb
in thecmlva|rcqg>nﬂ1matmnfpr®¢éureHAde'qaﬂ@(bbféOWThe ligation mxture

was el ectroporated into Tr ansf or MaxTM EC100TM

of *ox1 ST a SRSt Momome o Fom et S e p o8 ditVg of
ﬂJSESV%Vo%} GEOYR SAMEF ﬂag&iatoﬁt S%Geﬂsﬁy SxMIssBBE). Umvaositbdtienty

tetracycline hage particles were purified
modlfﬁerdoim catrg ap A mgéonm@tnumdsgccmqga@c {opiisiies were bagingo

3/ il .
el bt S L RS o
loxP(WQF)GQ Et@hg@:ﬁﬁogfcoddiﬁ ghdmiﬁz{lyindi Sﬁlt gcb”tnpatE)b&imleﬂlaﬁgi 37%@ hybridized
hi’s exa% e describes optim.za

: togetl@manwgat to oymored S Harsro 14 Saia i 6PtaBﬁlieﬁ&|’J Fggmtno%%\ctlon
(New EHBE B1%>fiﬁ? EseaBW&gﬁ{‘atfl%b%OP“ mzing nul timer

argéts’ i nvorves timzation of nonomers,
mul ti rTE{Bz;G]aﬂmelresuktemhage vettorawas wadlgemd vish &l gnd §phl and

el BT oot RS, e bl ud yeans

compﬁme Laihgehat SRLSHAL ETHIRBoAY: \Msocﬁg@%ahwfﬂi Reb1/SELETE then ligated
hat the domains that bind to these sites cannot be

to pree@m (&ou By Hpaize 1A dkein bbrﬁry insert (RCR pradysh e flbe stopsadens are
ol 580 2 L SR DRl P I e

prodlﬁﬁoﬁbﬁmfmeﬁs’rp}ﬁ@e These trimer libraries can be
screened

cr eat edﬁﬂorﬁ’& 11:‘%3?63@ ° Eﬂlé%%’/}g)}llfgg*l%}wfégquﬁn&l Mdn’to an E. coli
host t?reeﬁfiﬁ%g%ﬂ? %gﬁr{) fé %/a&;ﬁquhat afllggs O RIS S EBY A-Michomer-lox-

rimer is identified. The assays may
lox phaype| sdietdileddiclogv. assays to a target or agonl st or

? m’é? ?2[:%2#] pﬁﬁﬁln%ﬁ%fpﬁ%‘g}q L on%éﬂé@g{%{/ g%é conjc’}gfotl i} native

promoter. It was constructed by PCR-amplifying g/II and its promoter from VCSMI13 helper

phage (Stratagene) with primers gIlIPromoter_EcoRI and gllIPromoter HinDIII. This
product was digested with EcoRI and HinDIII and cloned into the same sites of pCK110919-
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[ 350] The nononeric domai n(s) of the single best
trinmer are then optim zed as a second step.
woovonedots mers are easiest to optimze, since PCI/YSHNE027139
domai n sequence exists, though heteronultinmers may
HC-BH. sAs £id is yndérahé zadrol Bbits dvemprombatenyef/s exmessionds pasemably

consigi s PYRGHILE TSTapes 709 FbBODLE ! PAIURDIG0) 027130

[ 351] féz@?r IR Whio TeddthbinBti NRH'b%dﬂEHmIrf‘s&ﬁﬁ&i%rn&% pkéo‘é@\lufe

by “reconbi ning or NNK random zati on) and gha
mvolmrdm ﬁaﬂpwmgé(ayrsmpswé d’rcvdmbvmo%m&rc@vq §edrasoud) ofi Y Aa

Monofgf longiognd it 1 setidep ek SRS R SgS R PR Ring of
ond h&%ﬂ/ @Cx Wt AL SoEBAURANGR I erwt B. cdi3 5?inféﬁ‘tfroﬁ lof BRYVMOE carrying
I'inker |ibrar the best clones (e

the 2n bbl@r}rrwﬁbdﬁmscq@dtf@ﬁ’ﬁ HarMphemeriekfpE pbacgedlbrm'her

]; g R'E)f)ls Z:gﬁﬁf as&ﬁyﬂ%{f Ef p%za%g r\1«\3/(:“:1‘0;I ??ecﬁn %chmg‘&:&t fc JWcI(-gIII

were f)’ﬂeﬁiare@ ByaRtangid oto@dlCTBess eéluﬁﬁidéa tﬁmtsfdﬂilna’@@h ﬁmnmof 4 X
| engt h- and sequence-optini zed |inkers. :’&\II
10° /ug m@} arrchwsxee@l@nmmerawswh loeas-sealetlimations G eneetps DNy of

fu SEgHgﬂﬁﬁlo;f }/6‘%?1’ agh t@snatly] %nra]{nu@%rr alggeért %fpetr ?ﬂﬁguﬁ nl'y
electr@;ﬁfr&ﬁ&isﬁ?@(ﬁﬁg D'I‘Mb’brégﬂrcﬁﬁ)rﬁlo‘ﬁb Aethe- TRiDetls/Baers 990 uUWarm
solution structure of the domain, adjacent resi due

SOC pediatwespaddsdnarskthe geltst were @Howd ttreeaver Witkehgking atiy C for 1
i,n bi n

o 008, SRBR N ety P8 e B2 PRl e ver

shakeh PordS4$ hlimabditalr ce aa:x?mjub?@f thdeuBlreB¥ @ ihdved, QULfoRIUeHally
categori es have been identified through . exani nati on

dilutedfand platetl te determinsttheresdlfing libresy gpalle®ix 16p; Theremping culture

s 808 o 80P P AR, Bt gt Shilne

tetracyé18RIE bé16&!for ?@ﬂ%@’ﬂ%ﬁd SIRATRE B3H Avedd Rictar, hédpearylygand grown
e significantly reduced, allow ng for bett er

overnighy 8t Hle of the theoreti cal space by the physi cal
lib
[ or o ey il ESARRRARD: NPT

precifittibn ganedol Emumﬁappﬁcednﬁﬁibhdl ad aizn&hS(ﬁlcﬁ’fgemaﬁ/tmL
targets_can be _co

i.ngl e. sequence whj
woutd B8 b eCiagnapae 2F M aAas Ges/orpatign it e \fgfirost.
The I%Qtegrté K5 GhReie Qoﬁl%hq{?)frﬁﬁ id éleﬁfo'iag%e&ﬁﬁ)ea bact&Rl FhEost with an

sites that occ py nly a domai n al | ows
expeo%ezuirhb:rhle' sizeadtapproxghately] 16¢ uAﬁsr etrﬂaturé@@ teadvferppericgra§d7C with

sl RS RO LS05 CHHUITLR apeors HHOULRT B1ES 20 68

chlorgrw BOhE R #ﬁ%ﬂ%@{gﬁ%@e@ 378Metiizt WiBdtion by f{USEHA-

assifi‘cation o n Positions A canoni cal
Monohaaﬂdw&iqu sequence (SEQ I D NO 487) is shown below with
hi gh- di Sit ons presen
Posi 11 GHET: Kl PR a6 SR TRt G HUBRR B, e 6575
SEiﬂAqwo; dnewn 21 BVibRSy A LmELSH SRk @ensthtidh ¢f rSéobinahts, a
Ju E ° &@il%glf ?zyls 14 15 16%17 18 19 20 C. X
high mf@qtlgxn Fate((XjSG)%)(oﬁ(E xowithjn accuttuxe ig/dgsirable. The infectivity of E. coli

depends on a number of factors, including the expression of the F pilus and growth

conditions. E. coli backgrounds TG1 (carrying an F*) and K91 (an Hfr strain) were hosts for

the recombination system.
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Top ppi pp BottomLoo 1 (c) (c) (c) (c) Loop 2 . .
. (¢) (c) (c) (c)j 21 22 23 24 25 26 27 28 29 30 31 32
WQ0034088 36 CDG X XDC XDXSDEXXC PG’UpS:(OO()/027139
(c) (c) OO0 O. Bottom Loo 1 . . . . Loop 2
Oligonukleatiiése 7 [ 355] Thi s exanpl e descri bes screening for
NOGERTR) §SEQ NGB8y s that bind human 1L-6. [356]
Phiage akétﬁia@bﬂt@%at&@’a@g@&ﬁﬁ@@haﬁgﬂﬁt@g@&tcgcgmgéaagcg’ge%dﬂgt )
pl at es

eit her on sol support (e.g. Nunc Maxisorp
orl0 IQKSPJ g )Dynal Streptavidin). CQutput phage

%ﬂ*%%n i% ke AR P BN

|v r bi ndi ng- p05|t|ve phage cl ones were
ch E&g%ﬁ% screening. 1. Round 1 (Maxisorp

pI[B‘(-‘5e§ta@‘Ptt ca@g@@égcgaa]gtta@gg‘g, ng Target [357] A
Coating plates: Six wells/library were directly coated
wiloxP (IL+6 (SEQ.ID §OwW3)) using 100 L/well of 5 g/nL
hyien chekataadiidgitdatgiytgtietamsgaagaatp] er free) diluted in
TBY[ pH 7 5]/2 m\/l CaCl2. Wien using a biotinylated form
ofjodmy g@hes were pre-coated wth

S EPE g_:& g%&rt%&aa%f gadlaafaQQ¥gh SSARALAE gﬁtﬁta&t&&atac gaagttatogtetg]

ion,” One negative control

ia (lbr@ ﬂs@ﬁoc%)sted with TBS[pH 7.5]/2 nmM Cad 2

coati ng was,.c lete, 1L- + biagtin
5 dhdeeh %tﬁ%aaag%re*@%w&%ﬁgga PR Aot risfladchit kLR
roomt er at ure WI th shaking. 95 WO 2007/ 009018
@2&%@ BONO3 [358] B. Coating beads: 20 L Dynal
st[ﬁ e@qgagac&agtgmmgcwmﬁcﬂ%wﬁw@a@?ﬁﬁaﬂ&t@d with 5
g biotinylated IL-6, in 500 L TBS[pH 7.5]/2 nM CaCl12
ad&R(@)_m@dEQEIN@&%ﬁ)tenperature for 1 hr in Eppendorf

t UbesatasbBcgatn@igatdortacpanittaglgcc®agdgolyantdstc]st r ept avi di n
wi t hout target were incubated in 500 LL of TBS[ pH

7. b AonhBYECREIRL BED 11}@@3@; roomtenperature for 1

hrrs> tiRadat Lodagasss vvere washed at |east tw ce
[ hgég%%a a@%?zgnm CaCI 2 before adding target, and

% e E %Egj ?gé Bl ocki ng [ 359] A
|n ol'dti on was renoved and
gatgRe L Shicrac %%F‘gle with 200 L/well of TBS[pH
7.5]/2 mM CaCl2. 250 |/well of 1% BSA

Example 3

[334] This example describes counstruction of an EGF-based monomer
library.

[335] The CaEGF domain library, E3, encodes a protein domain of 36-43

amino acids having the following pattern:
X5C1-Kai6)-Co-Xa,5-C3-X8)-Ca-X(1y-Cs5-XK812)-Cs (SEQ ID NO:390)

[336] The table below (SEQ ID NOS:391-420) describes for each position
which amino acids are encoded in the library based upon the natural diversity of human

calcium binding EGF domains:
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(protease-free) in TBS[pH 7.5]/2 nM CaCl2 was added
and incubated for 1 hr. at room tenperature with

WG b@Rioomy18 Al t ernati ve reagents (e.g. casei n orPai/Uk)006/027139
can be used for blocking. [360] B. Bl ocking Beads:

Co ng sol utd,on was _Lermveda)and eads wer e wasQed o
X1 XZX;;%II\% gl X2 X3 thﬁ Xl[ iﬂﬁ}ﬂ K8 qal(l XZXBW @gs 2 X1 QQAZ LS X;]'}?{q{fiééé X9 X10 X11 X12
v » v gprjoease- f y swas added: ivne s TBY[ pHl [#. b5} ¥2r M CaCl2

T ran Fotatﬂedh
* abqu,® tdlfé

:  \ashbs. (361
A timeg wethe2

G s v
reno\le excés

d,

5

{
F 1o hrrlat & dem € e€nperqt dr"e °AS *rfol éds N
ati V& Wbl |6ckiig reafent|s|.can be Usedq. s
o Wash|H:at es: Wl ks |wefex vvashed t hr ees
*L/weld| |6f  TBS[ pH {7{'F] “2Trr1\/I’CaC‘12 to”
fargét’| [362] B. Waish |BEads: Beads were

B

How w2 X /o »

waghgd t hreelt{tnesawijtjh 1000 L of S[ pH 7¢ 51 2 mM
CaQlp to rempvé excess| target. Bepds were alldwed to

col|l Ect on a| |agnet {flor a few nijh|After each mash to

avdi g bead | ¢ss. 4. Rhage addition|{{|3p3] A. Phrase

addi fion to Pllates: About 1000 |ibtary equival ents (Al

do n naive pﬁage lilbrary) were jdded i n phage

addition buff (1 %nonfat dry ki~ 0.2% BSA a

(protease-free), or other appropriate bl ocking agent,
in TBS [pH 7.5]/2 nmM CaCl2) and incubated at room

t enper g 33");19 ThRNibéarh bf PINAséefiakdeRdE3, leﬁcddmg‘hﬁSn(ﬂnéhc d&0DGum

L total harvest ed phage was added to 7 wells

bindingFGE tdomalnSnéfg&@ﬁe@féd by assesb)y BER@s éésqnhe%ﬁla%fémwa g‘t glgPene
164: 4%%% c@ 5958 di thlv\f)grl]é&%zc/éeg)gggsl@sﬁg g{h%%g%@{aa%ggﬂ' 32 in kv é}ougs 1 and 2.

They @i val ents (Al donmai n naive phage Iibr ary) wer e added
in 500 gl 1%non-fat dry mlk + 100 | 1 % BSA
(protease-free) in TBS [pH 7.5]/2 mM CaCl2 and

t tHi1IPkation at roomtenperature for 2 hr.
Grou;%TQS'ﬁgInggss 100?L total of harvested phage were

. addetAAA QREAECCAGHESRISGREEECAATESATHg Pl at es: The
2. pl5ACETGANE Crac A d A KA GGG Y KENBEEAGESA YW CHRTIMACATTCA
TY AMVETETOY ATRA T PECTAS]EE-3MM CaCl2/ 0. 1 % Tween- 20 over
3. a Pt PdAdicdAconTCARNBESE R Y GYEIMHBGBRASGATWC GRABMACA
TTCM%A‘*@&*P@@‘&A@CMW@A@@C@O gl of TBS [pH 7.5]/2
4, MY YﬁsﬂﬁG@QARBAAQBCG%mGﬁVSKBY

by dlspen5|ng was
ACAPT ffék?&‘ Qgﬁﬁ:z % s%"CAt | Veﬁ@%dé‘@ﬁﬂycw
TEACTE n‘\ g%gér ﬂ’éﬁéﬁmﬁwxﬁgwwm

5.
SKBY,
6 5 Ry
CFEOAGErHEAREIRACENCEH)-T367] a. 800 1 of TBS

[pH 7.5]/2 mM CaCl12/0.1 % Tween-20 at 37C, [368] b.
GrouBQESBR 1B NDB3I7480)nmWNadl , pH 7.51/2 mM CaCl2/0.1 %
1. TveeXCCGOTHCEBACCOSTETAATCE TGGEHOATT A TRGAE CREI@GTGGCAATG
GT-3washed normally 6-8 tines, then 1 g of unlabeled 1L-6
2. Wes.cadte A AUUA ACAC ATHE PDBACIREHAWASCTTRICR SBITAEIBACAK
YK AWRRB SR Bt TRV AT YATWBA AN BTGCCACCC-3°
3, 5" .CCTGAACCACCACAKBYKBTKCYGKYCBSABYCNGCDBAWAGCCTKBG
BKGCASHBACAKYKAWAGCYACCCDSTRWATYTWBACCATTGCCACCC-3’
4, 5’-AAAAGGCCCCAGAGGCCCCTGAACCACCACA-3’

where R=A/G, Y=C/T, M=A/C, K=G/T, S=C/G, W=A/T, B=C/G/T, D=A/G/T, H=A/C/T,
V=A/C/G, and N=A/C/G/T.
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wash were retained for elution/infection; [370] d. 1%
mlk/0.2% BSA/wth or without I Mureal37C (high

wareorngemey) . 6. Conpetition (optional): [371]P&I/US2006/027139
Conpetition on Plates: Phage were incubated with 100 |
|,/ wel [338] Fallowghgthe epaygioRIRs ofdhe Sraupsiransd gligongclggtides,

s OO Sl Bk A BROE i 3 gE ee

digestb&lvahEREDT. qf)ilgbﬁfo% rb@ibtPfrere But 6K 0sil® Didgen Qhduicldcblfhs and
2007/ 009018 PCT/ US2006/ 027139 [.372 etition on

: . B._ Comp
then ligeted $ogeRivageholigated DN Absasdberypraplifad iy adiCR p#ing RV RHToLs-
ug of gpl30 in 500 L TBS [pH 7.5]/ 2mM CaCl2 for 1 hr
Theseé’?e’r oomtenperature wth shaking. slL-6R gpl30
eluates were retained for infection of BlueKan K91 E.

li. 7. Ph El uti 373] A. El ut] f f
- A/ AGGECTIGBACRIRPC TG00 @g/x%@qcrx BGERD »%@%3@.4
5’ -AAA SUCCHAE ASBLGGEE CEACCAREARR- I I(REQID NP3

i ncubated at 37C for 30 mn wth shaking. [374] B.

El uti f. of ds: 100 L 10.mg/ni trypsi '
o b1 Tl eBer bR tucnremgRR gath O Clhg R chftlns and
di gesﬂ\lemﬁ fwhﬁaéfﬁﬁrﬁé di%@s%ds %)Iﬁd@éi vrRpanded fvithaikgen QiatuidR columns. The

shaking. [ 3 C._ Alternative elution/infectionp:
DNA Zogmentsfwerofgaehino Bieidiaestriction sites fgage displey é(?c‘@:)g]é?ﬁ'

- 0,5 .ad .
HA(GASH A BT B S0 ROt Bt ol R RP S Ao el e, serine
flexitlOnidP. Theligitiod Haxwiré has tlesthaiorated ineXtansfolldlagDOEC100™

vol unes were pool ed and added to - 3 nlL of 2xYT./O.a§ o :
electrpepmpetens £r ey edlisnd’ ransEpraIed e ROl el veere grqyvis@vessight ag 37°C in

fection:.( f Pl at e,. B Pr o | ;
2 g RSO T He B Ry R AR R THRGT fn b hocht?
i ' 4 i ovturé me@RGOBy PEG- 5
mdep§ 1'1c8:n %ﬁ%éﬁh%%?aﬁl%ﬁg%gggié%@%g%o, irt o S B}II aced
precistation hsrierofithe bbage veasUROULh: /mhdl herSREIeaRes Qe4viadividual clones
Al L Ni m , . . t il
were §ERFEH Ind P S8 Sonaitd vith nb oy e, BLEF |2

| og- phase Bl ueKan K91 E. coli culture and incubated at
37C for 25 mn without shaking. The sterile conical

Exa élgggs were covered with AirPore tape (Q agen) to

litate aeration. [378] B. Tetr ac¥cl i ne was_ added
to a fi[Bd0] Climcemmmt iesribds cOnstrugtion of amBCEHagedmpapmer
. 15 mn at 37C. [379] C. A 10 L aliquot was sanpled for
libragy; t erj ng and serially diluted 10-fold (10-1 to 10-6)

in 2xYT341 at&@BmbihaBbh dinl b6 G520 fefigtradodmein sMih2Atigh. nFor example
tetracycline plates and incubated overnight at 30C ar .
a PCR p@erldpireactiomesan ba gssrohaimscambingrd wpmr anere gagmets of 3 gpgle domain

relati\gﬁgg)g%céteﬁ%éang DI R NBHR, £k HetR nlAE AABRSRAHRARD reactions
in the same way as illustrated. This recombination process has many applications. One
application is to recombine a large pool of hundreds of previously selected clones without
sequence information. All that is needed for each overlap to work is one known region of
(relatively) constant sequence that exists in the same location in each of the clones (fixed site
approach). For A domains, typically these clones would have been derived from a library in
which 20-25 amino acids distributed over all five inter-cysteine segments were randomized.
The intra-domain recombination method can also be performed on a pool of sequence-related

monomer domains by standard DNA recombination (e.g., Stemmer, Nature 370:389-391
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98 WD 2007/009018 PCT/ US2006/ 027139 [380] D. Infected

5 nm cultures were diluted -10-fold into 50 nL 2xYT/
wWQQooghb9ls t et racycl i ne and i ncubated w th shakpeyust006/027139

30C overnight to saturation. 9. Titering input phage

¢! 994)f)éms¢dscaﬁrandpm iwgmentation andugassewblytmned oyDNasasutare homology,

d d Pr ot f.ol d
whichglopt ot O34 G EaE 00 inf ap Bt edbs g Wb mbined.
nmade i EYXno{h%SQﬂphBatlolﬂQ thfs?%desﬁfs tSlcrleftd nﬂﬂ@ﬁl@ separate naive

Bl ueKan E. coli culture a 5-0.6
(meanmmanmeda lipestriies inofach ogwhwéll qnlspmmfrtb@yllt@ﬁsestq;mkogps is

randowagiosind b Uit e RARERAY. 5 Pob Rl AP R isaris

separa%l?@gélﬁ@tﬂle 13t gk, W e sel sbddec] bries WbathetlraabmBifled f Bford éacm phanned
wi t hout shaking, and the plates were covered with

hbrampmlpéheerand\cp@lze@%g@ns ISta@mllﬁeé\wa&R anshuitiphe rapdgizedsegments

e ARSI 0 S0, | GG ) W o
screer{ea 86y inbreaddd |pomfncya aChis gtdogss an alsbbedisedtolshuffly)a sasl number of

3t ed onto a dry 2xYT agar/ 20 g/nL tetracycline
°1°nesp‘i’ TOWIISSEINCE, Pl ates were i ncubated at 30C or 37C

over ni [ o 2 .
Gesn o) PSS BAROE LSRRl @ et
domaingnt Dﬂhmmtﬁmcoﬁmﬁlng mﬂmmeﬂh wazysibine residuerriaret lopiesl flages for

25 m et | . .A t andard PEG NaCl
the crRaYRs. Flodiel B {3 65 O Lot Pl aain S R FSa By S Fgh o
compdtbPmB@IHEe Aferitid O30 ﬁgﬁumtﬁlﬁ@heﬁ%ﬁﬁr@}f Or gHél16abt Bumber of

supernatant. It was mxed well by repeatedly
intramjolecatar icpiaetdnayrlsbbe £ang siies faseTdservess nin to 1 hr.

390 h
28] T AR, BRG] Al L10R R oo
with 1%&&&2&9@’[&&93%@6 Miﬁﬂﬁg&h&dm\ﬂdﬁiﬂﬁﬁ/ AZ2APRIin (Eo'ﬁ%ts}t to the
D. The pha eI | et S resu ended é nL TBS, [
separage loop, sEppgfeciheary appiog é%@@% %hs’vseﬁn@aa HBfSF‘fYST@H’cS’ 0%9?&%
randoﬁl?iéﬁ r{ﬁ&i%go@sﬁ ﬂﬁﬁ ga[ﬁ@glg]?% épt least 2 mn to pellet

i nsol e materia Super nat ant was
t r ansf §345¢d AncA dohriaSNKUbearyrededdisg ¥ ptateie dofnain of 39-45 amino

d, m xed and.incubated on ice for - 5
acids Vﬁng%é%q\avﬂng?ﬁtg TS GPSURESt hen centri fuged at
I-X(}éﬁﬁfr-mmzf&lx(é -dleaéts—i-r- }8,- VWL O 115 - G LUPS T AD 2105 - @ED,-Gi-
Ss-DstDXi‘;g &, (Kre) Be ¥ W i ed phage were resuspended
where' to 1 nl TBS [pH 7. ’5]' 2mMl CaCl2 and stored at
Cy- 0638, télllzé Round 2 and round 3 panning [394] The 2d and
:

Xm): S %(iinﬁe OP § aRAUNE w181ngr{yt reSidze Nh&h 8osnt%rna| ly the sane
E-Es: glutamine;

F: phenylalanine;

Ri-R;: arginine;

A: alanine;

G1-Gg: glycine;

I: isoleucine;

P: proline;

S1-Ss: serine;

W: tryptophan;

V: valine;

D;-Ds: aspartic acid; and

C1-C3, Cg-Cs & C4-C§ form disulfides.
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Round 1 descri bed above, except the coated target

(i.e. 1L-6) anpbunt was decreased 2- to 4- fold for
weamhosuwbsequent round, and the plates (or beapS)/USNE027139

washed 2 - 4 additional tines in each subsequent

round [F46pathe hirary Whs cobstracerhby cnettiez albbmiynof DNA sequences,

conaEESTELRELLOn L%5) MOnOLRY, Seuencer. LR BISRR) b gmbly

PCR &5t @it th Qtreﬁﬁﬁéi“é[i sz GHed 6@*4955%9(?1 9@59@@@%&% bhd ghtive A-

monomers derived from mi xed hal ves ‘of the starting
domalmsnafﬁﬂd andtHeatosigo that waa ugsidwe wopsoict Bhrary=i (dﬁscmhﬂdmrwmusly)

T MO MO (T ——

potentﬂﬂ?ch‘z‘ﬁ%l%mﬁm 5 a@&@g' dfP ah@ld’rg&als anehriableQmmith apall 20
GOGACGCG,  GEO 1D NO. 490) |

ammo(ap AN EhahcatichantheavSEs mmbqn@fmgqx)cm@ ngsideestiy

extend: ?\92@%{/@%&/ otI tgﬁg%t\é\pa% gxgc{e azr% g%h%: %el li\g?czrrgznelgx% rate o? t}gosme residues

was irlclcakéed &) inchiaidg; t gﬁd@ﬁl@fcbl&ﬁﬂ imterdligosedidiides, Qﬁdzﬁ,ﬂe @gosines were
wer e arrpllfle prlrrers SHF2

foundewmmw%e@wm imndiye@itpp PrEsimably begange of e large

o e

reaction drb (31h@ IBFNOSdicgested fUSESHA phage vector to

ggﬂer L& d 8 8%‘%8&&%? JE‘EEGMCBE R8s NEdca 3
| §br TT - 3
aga JEAT Gmﬁ &Sﬁﬁ@g@%ﬁ@%@fmﬁ?&@iﬁ?mi_

’ fron1character|zat|on reconbi ned mononers is in
Tablmzxiccm@deﬂ:Tem.@@;mmaa@m@ﬁmﬁm@mmsﬁmﬁmag 37

| ¥ Mai‘@@'GgGTCﬁTGpa@ﬂﬂGmQPMG@IIICG(F@WEMWNKBN%N%GWCCGA— 3’
béadAFABEGE6FE)ICER P CEL TECT SASK T ERINKEBERABTRGyar 3’

- "Bh FOICECT GEéG 513 §8GT TW&W ARUHRQ THCCCR- 37

. SATA CC T GTC TTCCGA— 3!

. HE e e
I Bl Ry B OPY

11. CHI tUReS-GheM:ARe E@fCG c &@rc- 37

12. deepwetdcanphadrescTAmostdcat tgniinpsnwerabefdschnrrcanst
13. pkat-esrverecsiakenrvermicghtr mNRACTcOeidTscomrec- 37

14. pel |-aradcdnpGRERCEETAIRERT G CANNBBRONMPRTFCALATGGHRATIC- 3’

15. Cél t-@fféc Wﬁﬁ?@%?@Tﬁ@%WﬁﬁwNﬁﬁ@A@EW% Tyerde

ig S d NN R84 v TaTtged3,
6] Ng 3 %@&?@Pg@iﬁ @28‘3% E 03% 1@% conce

: Pgle SRy a@GECAG
Achdﬁlunﬁ:, XI sorp at es s ou |rst e coated wth

20. L/5V\BJAITA@éGc%@cmA@GCCG(G%AﬁT@hm@idc)scmcc&tﬁmiba&wmmwmmmCA
carcadirkutred in TBS [pH 7.5]/ 2 nM CaCl2. The plate was

21, | ﬁCu@at%e@?vC@CCmGﬁ@TGCAAWATWACNZGQh@IOAﬁ@MNNﬂNEMWNWNNC
TCGTOAERTEE Tt ht'ee tinmes with 200 .iLlwell of T %@{M H 7.
22. 25 nM*“@é@iGECCMﬂGé?CW@W@ER@&W?W@WAMW EN%?CGT 7

AGATC@EA S RO PR B RO Bl AL 8 MBS

WO -JTon Ok Wwwh P

kO

CGTCA T T—

24 e—@wk‘ré@:%c%ézﬁ;@@@chﬁ%‘éﬁcéidc%c@@éc@@gaﬁeATMﬁ%WNNéf&T

caca®@6crwel | Maxi sorp plate was coated with 100 L/ well of
25. 1sg/-mratéschbepgiénvett)cchhodrrnyl@izedcddactmnpivhatednerecTBS
TCAGATPELTA 5] /2 mM CaCl2 or 100 gL/ well buffer only

26. ( AEgATPUECICOARGATISECTCPARTGAT I R GS CREGC IAABIIRIENNN AT ARTEGE or
TCAGP{FCﬁ‘FTWf h shaking. Plates were washed three tinmes with

aziizfgﬁxﬁ%s% Tf"‘“ﬁa@s“e Sl A

V=A/G{ G
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pl ates were incubated at RT for 1.5 hr w th shaking.

[398] Pl ates were washed four tinmes with TBS [ pH
wa2@po®onM CaCl2/ 0. 02% Tween-20. Next, 100 plLPeEUE2006/027139

a- ML3- HRP nonocl onal anti body Amer sham Phar maci a),

di | ut ef47] 5ThOlibraryTess @qmlstrtrcteq ! umlcamaé rqurgl qAdhcycles of

o AR BT U505 o
pmols;d}"lﬁ\ﬂ B@o&lpll'bon_t'alﬁéd (?11§6M1@@&1(%é @ ) 3oIMesiainéd 1000, pool 3

of TMB/ H2 2mxturen%h€|terce) dllutedll
contained orly d8@nd ppolFt ¢@tained/ -3 Iy 35tmbleblibrancyasphiained

o P e R B PSS R e
dlgesté@ QithDhieind 2 HRSONA fiehansveieligatedehloshe b@ﬂ@pdndmg

color fromblue to yellow._  Once the react.ion
restriction sidescnl ph@g%éigplmé serten fusedpHHoa drritiveL @%ﬁeﬁ pgqr)gng an in-frame
ehifade sfENRgEM EC100™
HA GEL‘TpgAt%‘g%lg e B@{%}é}?a%%}) %%%8& %gg%l o?ﬁag{ubcl:il oni ng
electrodtingpeBeht Feodii &3S iresnltingdn @rhblréryloﬁ 21 0raiddivaduahclonésh Transformed

frequency of indi VI dual age cl ones that bound to
E. coli pdls\are gwwionsoightpt 37 ‘tﬁggoigi@i orpden oqiyiginipe d'&m)
uen

etracy i, PEAGTRERI L B bt oFRBAOEL ARG B BF SR BRcipitation
and 2 G@SEN. 1510 phbived detsmtirahi Suquéntes be24clonesseredeteimingd and

bel ow. To.  subcl one the onmer_or multimer sequences
were P‘?@Wie&tﬁ’ﬂtbél?ﬁ BpagatipsAl the, ]? BHESERpr essi on  vect or,

pEve, approximately 108-1010 phage were anplified by

25 cycles of PCR as follows: PCRrecipe 0.5 - 1 tL
Exanqle 5fi ed phage 5 L | OX Buffer 8 L 2.5nM dNTPs 5 L |

QuM VS L mer . o . o
(5' - ATENRETCRI TaPElsseEes CBRIRER & Frtispsts By opipizing
monohgﬁ\gﬁdﬂ&‘h)nkex% fbr Bindid g!t(ﬂi e, pri mer
AAAAGGCCCCAGA! TCTGCAATGAC: 3'; SEQ I D NO 49

26 pL H@@] 0 CBleLappmawiaéorwtlmnagéﬂt(qenhw@lpg (q@k@tsal}i olves
Optlm[%g]:ﬁl 0 0121%6 gtf'r&@r? fnd Lnded F?lpsg /o‘flbrar g?ﬁoﬁ&ﬁq@& id panned for

CUs Were run on a aga ose ge
bmdﬁglﬂ:l the t@get '(eh £, Hmim OH®BWewdr, sumd ofithe mpnomenstmay bind at locatlons on

e ﬁ{a?;%rmé%gg@w ST TRIE Y T .

' kifekcfoR! U4BTI RNEH itb@ﬂd 1
canmﬁ% e hegu arhﬂée} ﬁgggtgg (NEB) o the Sff | oonaimes

hbrarghogﬁhsmedon/ltemrotmnqlﬁem thbse thonpandrebeforesoptintizgiionsd ik

ogfie? S5 AFEATRSA S B2 GRS ool AR ke

creaté:(PﬁblﬁVM lﬁh%e 9881&5}‘ IrB6HonSrOWr nade R axshy@t @byraﬁ’mjﬂ(k g., for

i ndi vi dual "cl ones were i noculated into 2xYT/ kanan%a:@n
homcanme@b oBm tigyarefiioghthe begsnmey s 1dgriificde a“h? APEYLBAY fiigfue binding

assay%\ﬁ%ﬁ gg%e A ag Hi e gntggoﬁpt opén% ﬁétexfy ﬁ‘?ﬂfz R@her in functional

MONONETr - pr o e| ns ysat es
prote[rﬁQZ];deage&laggaﬁg oduction of 1 nL heat ed 1 sY ates (Day

1): Individual clones re jnocul ated i nta well

9b- vl | 3801 B TaeagHA JomE LOIBn RARHteg 1B Bt oftimized
asa REond step. Homomultimers are easiest to optimize, since only one domain sequence
exists, though heteromultimers may also be synthesized. For homomultimers, an increase in

binding by the multimer compared to the monomer is an avidity effect.
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2xYT/ 40 g /L kanamycin. Cul tures were grown
overnight (inoculating tips were left in wells) while
w@b@akeowozgt 300 rpmat 37C. This process al | owePICT/US2006/027139

screeni of thousands of individual,
parti al [331]0 ubfiel edintipatismentshedorndie sepiehed Ysshi(e.gl, by ebcombining

L_of ht t
or NRE i) d e GanGHE B oG5 8RGRARRT® pi at o
used &Déﬂrﬁtrﬁtt%nheﬂimith@'lirﬂ@xf 1A%y T/LidiEr HbEHrIEh nfe§ RGN, &.61 from

mM CaCl2. (The remai ni ng overni ght cultufe was
linkegs with g1 NI Cempositéngn andé verialie sequienes lengthcer ol

concent 0 at e

P at oo otk a8 Ahiagds B3Ry Mrard i bRelofiste doiprdimined by
poterwylin thredahibition oy behon fusictibnag BedsiNgre dbnvafed ﬁrnmnﬁntu%z@ composed of

O of - 0.8 to 1.0 was reached. Once the
multlag‘sdelge fos, fveatifesgvers glghtreis) wau@wrew@u@wdvdmns and
PCT/ US2006/ 027139 | PTG for 3

lengt%rm\}ﬂh%%n%ﬁ é?%gieg?&g "rpmat 37C. Plates containing

i nduced cultures were then centrifuged for 15 m n at

Exa 3@03 rpmat 4C to pellet cells. Supernatant was
X3 ed and discarded, and the remaining cell pellet
was reggspendgd 2.
38 eiaﬁhp’:@@eslcngés TER chidt a¥1a1r5¥]1;1/s g W\éém@ﬁl

Resuspended cells were trans erred fro
deep- wdBf4lp| As with girtnallg alkprdteinpainipa emnyll fnetidACH thé @t surface

for 5
of an S MR e p B o Rela P Eihvd e pol e sigure of the
domait, a3fa0éht Yr&iﬂ@tpoéfﬁon%énede 186 TedfvAda hRMikeR/ t8b81aBle to cooperate
roductl on was conplete, and protein lysates were

in bn}dél%%ﬂ? 3 gy erclegeh cileeing atthgaiomm od agiacerd residies exsrreferiad to as

structil B Bforics! 2 AUl P St BB AR S R R e
exammaabie df thietArdaMain shﬁwafel dgm;grfr?tgigédﬁ, gogmél 316 Y Er:\/la)nd Loo123 2. By
de“g%lﬁa ‘5’%‘65 |“ﬁ¥°§ e‘%}i?éaﬁ ’ngfSétéf “éifhlﬁé:%aﬂ?ércﬁ’}eg?ﬁ% e thepeetical
sequeh@@ﬁﬁ&@ﬁl%\ﬁec{ R 111f>1‘afy éangae\r,kmﬁ %11\1”' il E%%EH} %g?wg)}c?%@%[e?

enpti ed and tHen bl ocke 200
coverpgg @ﬁjhe &@oreq)cal'sgg[qjjﬂhé physicaMiBaGl 2Furlitee, in thearaselofrhai-€

t r, Wwth shakin The plate
overffBfd AFRRNE s P P pBse oS o eatguances
selectE’di agaem diff@enttargbts kysBd omBREPRLGE RPR s\é@@neg%fbhtv@ould be able

e wells as a _single point concentration diluted 1:10

to bmrl ﬁl@@@npgway ot alfernplily Gathezelegted t%%ESAIH @ﬂ@z %%meaﬂ@lndmg

sites t&\gtr%c{léf@ig;ﬁglé Y45 m%{ra %1%9%? gﬁﬁ 1?11’,1] of Iﬁla A lgs tl‘%] e Half as large

and wphhit}avwzhalf\bmrhﬂmbdr bf @emutiogeai eyitbﬁbsTﬁSuélﬁg*t}Ye ikl ok MV
CaCl2/., 0. 02% Tween-20. 100 L /well of anti-HA-HRP
IMMURRLENSGon anti body (Roche) diluted 1:2000 in TBS [ pH

7.5]/1 mM Cad 2/ 0.1% BSA/ 0.02% Tween-20 was added.

Covered plates were incubated at RT for 1 hr with
shaki ng. The plate was washed three tinmes with TBS
[pH 7.5]/ 1 nmM CaCl2/ 0.02% Tween-20. 100 gL /well of
TVMB/ H2SO4 mixture diluted 1:1 was added. Col or was
allowed to turn blue until OD650 of the strongest
signals reached - 1.0. The reaction was stopped with
100 gL/well of 2N H2SO4. Once stopped, the plate was
read on ELI SA plate reader at OD450. [405]
All2haScreen | L-6/Fc-biotin |ated n) IL-6 honbgeneous
conpetition as say: Al assay conponents were diluted
in Al phaScreen Buffer: 40 mM HEPES [pH 7.4] w NaCH,
Il mMCaC 2, 0.1 %BSA (wv), 0.05 % Tween-20, 100 nmM
NaCl. Three additions were nade to a white, 384-well,
reduced-vol unme, Geiner m c9r40t iter assay plate



with no incubation tine in between additions. First,
nmononers or unl abel ed reconbi nant human 1L-6 (rhlL-6,
WORED78y®i1ens) (as positive control) were added POI/UR®06/027139
plate at 4 L/well. Mononmers from1 nL heated | ysate
preparati ons were added to the wells at a single 103
StructPaPODE$ifioMdB o PAd oBEN P64iGiaEd 39 concentrati on
A canbsicdl?edomaih etfhede [$EQ@ ID N@:487 yialsh@ss bylodi itk high]diversity
positiohR reftefenfedldAnal.| Péditshs|iHat $68ng td EitHer @RSFYH, Bottbinl DAY 1, or

unl"abel'ed rhJL-6 was added to the plate as

[ : I kst ead of nonomer protein,
Loop %\E?t\%%cﬁ%% é% H&l@%&ﬁ With a 58S

R AR Y40 AT TR P08 AT AT R

LIE S& L4 B Phtifonst Her SatKerXwifh Cend &5t peK“.tW X
Topas bufter ohly? Secdndliy, "2 Gi/wel¥ of I S
Bottom (| "e. Q.25 M9 8al aggay__g_g.n.genﬁt_paugn)__\g & ddded 2
Loopfia th&® pPat® Rote t'hat the femdinder ‘of 'th® afaP wds
Loopdone i'n *subdued or '‘green®fiPrePedSight tas® = -

Al phaScreen beads are |ight sensitive. Thirdly,

2Lineldh  xf & msxtag exf2d L2bR@t 3283nMsg 73aMsf i nal
congenpragi og) gndpgpt30kFcpat x1. 6 nM (& 4 xaMx fidal

TopCONCENETagi 0f) @ndoAl phager eengSt r-ept-avi-di n " donor

Bottolleals™. and Prot el n.A accepgor . beads" (.Perki Rl nell )

Loop ? thditured. 1o.40.g/wL (1.€., .10.g/nf, .final .assa

Loop @ neentTarion) . Was agdeg Tg (Re prate. .The assay.

prate—was—tthem—covered—wthtopseat—and—spurmdowT f or

30 sec at 800 rpm The plate was then incubated

overnight in the dark at roomtenperature and read
Exanldi€7next day on the Fusion Plate reader (PerkinEl ner).

Ml éﬂﬂge %@ﬂaﬁ%l@&@cﬁ@e@ QiRENARS kG onRR®8emultimers that bind

di spl a)L-s | ect ed nonmers [ 406] nonmers that have
humabékt6 .subcl oned i nto pEve (pEve/ nbnoner) were

[ti ' in the.foll ow o] = .
o1 s 6 e TR es? Bt JRPUER s8R FyTRR GG on sotid
suppofd (feg Riuh & ®laxBoblatdk) BAkolaliEBle.g. Dyhat Strdptikididir Outpanphage
-2.9 B fragnents were isolated from | % agaros

pools gaiilahipa highert Fiegst o e anl REOEG OB gt Pnd Eoflayaed (5) high
sequef BT Sy B8 fqtitind B0t ATRRLRNEH Bre A%E: Hith W

screefitigi fied with a Q agen Q Aquick spin colum. Using the
prinmers VS-For and EveNut described in the phage
subcl oni ng section above, the nultinmer coding
L s%b@a%ﬁ@m@ﬁ%ﬁﬁﬂw&e?q%m the ligation. The
PCR products were purified and digested with Sfil
( NEB)gating| Taogetd by |igation with pEve and
transformati on of BL21 (DE3) E. coli. This nethod
cr eat eq3stijnmex. sCoain plarst Sik wailikAibrantvecodindctigtcbatnd with IL-6
the starting nononmers. This method can al so be use

(0.5 nedweBrising: 0t Iwell ofi b piefrak duman &b & & DrSviisps; capigniree) diluted
. r : k
I D DT By o 2B v
pre-cédted Whie ssématiligorihest rabm. tethpeytuds @ith shaldss el addition, one

TR TR
coa’cix?r vggse?bégﬁeﬂapﬂ,gg Eﬁpﬁ‘;ﬁiﬁ)egﬁé %dljfrglﬁ %xﬁ% tHeb1@bd wERSRSubated gor 1.5 hr at

were e ess and screened a
roomakrapeatufed@ith siddig. i onal |ibraries, referred to as
"wal king Iibraries," were generated by ligating phage
di spl ay-sel ected nononers (i.e. selected nononers)
with the full 104 WO 2007/ 009018 PCT/ US2006/ 027139
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representation of a naive nononer library. These
libraries were constructed in the follow ng nanner.
wegR7me®18ised to anplify in two separate reactPONES208§/027139
the codi ng sequences of the selected nononers with
PETF ( fS38CCBACe#IAZ Bédaei 0 TAD ynEQtdePtaidint Od)2 80/ D&KBZKSA)
( GATGTATTCGGCCCCAGA GGCCTGCAATGAC, SESHD NO 497); and
were igpubaiesl widlo 8 s diatiylpsebEs6,0in ﬁlﬂ We TRSFIHE5Y2 mMaCaClz and rotated

SRR B A RN (COATICCT G
streptA¥HiA v hout fAfe f& g@% il H%JE H%’b@ #\J‘FJ Bﬁﬁﬁaf s ﬁ]ﬁ\@@a@lz%

agar ose ge purl Q agen Q Adui ck spin
rotated rat roonsterpaciure fard uat the)tha( E)Inzﬁ Madsb)’era waskedvd deast twice with

di ted w ei.t her BsrDI or rate
1BS [pRLsVom! C‘eghqbe&?ra SU41a8 sttt ety Erohate yb b
whi ch can be ligated to BsrDI-digest ed NONONEr s. The

pyrifieqd gigestion products were ligated to one
anot her USI T4 DNA |igase (NEB) Li gati on of

rononeroye e lac B PFsk hatine ARG Wps RIS AR wels were
washéafone"rhﬁ%ﬁh nab uﬂﬁizél?oﬂ@%ﬁf *ﬁs}‘/yﬁﬂ@ da@lzc'ZtSQ il of 1% BSA

sel ected nononers. Ligation of” Bpml-cut naive
(protemmflntérls THS{HH BSiRImMEaCle wes aédtdrand arubsted éorelr bit eisrogm

cn 08, 5 AR SRR 8 oSl hATHP DR biocing

Prinmers pETF/ pETB2r were used to PCR-anplify the

l'i gategs Eﬁtﬁgl}%ﬁﬂ#e@%ﬁl fsBRlﬁbﬁ R&s rdrhGrddi 28 be@d%qxzere

t he purlfl ed producis were digested with Sfil foll owed
washdaytwicealith TBS [pHFes{22aM paCHusatuiEs 8SA gasteabetipee) as added in

TBS Eﬁ?gﬁ Ve %(é]:;lag Estzpttlig\(l']1 ()r{ll}é‘lpazr %g] ratl n Of s\?go?%ﬁa%ove
altem&t@@é@lg&l b BINR Eed A LT 1 BT (or | ar ger mul tiner)

ki ng |brary can be generated in a simlar
fashl on, except that the starting materials are
di3rrerszhelsarger) and nai ve nononers. Wal ki ng
libraries were panned against |L-6 and screened as
descri psgk] aQYRash\Pilzes VARG RE natiddhred tindds ftifh 20D pL/well of
mononmers in binding and conpetition assays [4081 Once

TBS[pH Gt diZreMpeael: thepmnyeekese thrggt- t he heat ed protein

| ysate | evel, the best nonomers were chosen for

furt her aatei ation. lar er-scl lture

i ndi vi &%fgﬁ? 8 ﬁ@éﬁdﬁégﬁ?é st e ires tee 8@}@600 WL of
TBS[é‘ﬁ %/MM CECH XS ePndvelidsPrdet3 BRAIL Réte al¥B¥Bd tdPHllett i

NTA resin. These nickel -purified nononers were

magnetsfony v inin biterdrelgwasgk toSAeiddredd {dse. AlphaScr een

conpetition assay Protei n sequence data and

bi ochemni cal fromcharacterization of purified
nmdnoneddags & ‘?‘HO"FabI es 1 and 2. [4091 Protein

Purlflcatlon 500 mL Cultures for N NTA: §<1 y 1) In a
15 niL vy ePhageadditionatp Aletgs:3Ahputd 009 Kby cqgvejentp{Al

domaﬁ‘é%?‘?%@ﬁ%i&‘b%%?%é%@%ﬂ%&%@% AefRioh St (195 B arvmily 02%

BSA giroieksevase), or@eher ap@dpnﬂe Ibldmkmg\/@smehﬁkm [s1Y erSWAZghM @4Cl,) and
300 rpmat 37C %410 (Day 2) 2 nmL of overnig
incubgigf @t Foemyigmppissie foxtldy With %hakmg B ramdeyes 10Q H&ktetal of

BGRB8 Sy PRI e saiin

buffetynti| an OD600 of about 0.8-1.0 was reached. Once
desired OD600 was reached, cultures were i nduced with
1 mMfinal concentration of PTG for 3 hr while
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shaking at 375 rpm After 3 hr induction, the 500 inL
culture was transferred to clean/autoclaved Sorvall
W@ ewe/oenas centrifuged for 8 mn at 8000 r pm atP@ZUSIH06/027139
pellet cells. [411] Once cells were pelleted,
super n§36#)t Bvdhapeadiigeh anBedilss ¢dbiode tholaitdary2quivhlefs (A1
soni cation_buffer (10% sucrose/20 mM Tris [pH 7.5]/150
domaippagzemhage Hbvay)oraeg 29dedin SO0 sl b no-fahdty millos 1061 1% BSA

rorcBEL 8 8 GFOESPEAR (L3R’ @b PGPl ok Phfigbperare
for 2 landn kdreids Db 108 %@ﬁ@@ﬂ@ﬂﬁr@@téd%ah@%e WerdHdied WRtdRds.

transferred into 35 nL Oakri dge Tubes and soni cat ed
for 8 mn at - 16 power output. After sonication, the
war m O3Xash#ge Tubes containing sonicated cells were
placed in a ice/water bath for - 10 mn to cool. Once
cool ed[365)beas HREKnG ﬂlit&d:fwatfeﬁve?&wéﬁhed 8ight hAWRR times
_rpmat 4Cto pellet lysed cells. [412] Wile tubes
with 208 mtl/avell of g BY kel 7 SHL M aCd>/B.éi% g ween20iohexyepkriod of 1A min.

resin (Q agen) was washed with MI'li-Q water to renove

et hanol f 1:1 di e Ni NTA resin/protein was
used (.’[36&7 ﬁ!f@huggﬁéﬁ)ﬁﬁhgbea@wm/w%%ﬁﬂZ\ﬁié%eSu@éla§00 plof

. . Lx ) _ . .
15 P AL 20060 Y -9ty s e
was fasdrtated by dippeaseg wadht erffes diveatbt edo caldeediends @édyl papetting up and

rotei n _supernatant.was r ed and add to 50 nL

down [l Y SSHERTE! rrS’tt?fﬂféﬂvv%'f o B Sy SRS g dPRS RTems) or
equivdléfiiceh Be We& B beyedagRingd to N NTA resin by rocking

gently for 0.5 hr. @RT. After incubation with N NTA

resin, 50 nL tubes with N NTA bound to protein was

c Ennditious b Stunga@ washesabpdaBd rpm  Super nat ant  was

gently poured out and discarded. [413] NINTA resin +

bound [B671 ekn Wag0nd [BFBIES (154 7t50/ 23001 OfTlBl1e,yrweaheled 37°C;

15 nL dontech colums by adding 1 nL of N NTA Wash

‘Buffer (20 MM Tris [pH 7.5], 200 mM NaCl, 0.1 nM

CaCl2, [368] ni i mi 862 pl TBD[H0 mis Na@epddnd]& mvh§aCl,/0.1 %

resi swrling to resuspend, then pipetting the
TW&GW?Q?&”S“%F‘QG % urm whi ch has been nounted on a
vacuum mani fold. N NTA resin + bound protein was

washedrapdot h.at | < )

N NTA Gk Bt P eRpgrcl SENERRRATES: drdh, At o unlabeted
IL~6 wras sildedtfob @ tndt moth temphiathre pr 31°€1. IPhage that reansiedryordd kfter this

a cl ean screw cap col lection tubes and 4 nL of
wash erEF*G{qeéEOfr%\ﬁ%"éﬁ%ﬁ MM Tris [pH 7.5], 200 mM NaQl,

0.1 mM Cad 2, 200 nMim dazole) was added 106 WO

2007/ 0 84PCT/ v I .

of f pr te?ndintoyﬁﬁgggggﬁ{éggﬁwggPfgﬁﬁgggéﬁﬂF?Q%gEE6£§h
stringdniegn al l owed to elute by gravity. [414] El uted

protein was transferred to slide-A-lyzer cassette

(gfpro riate MV cutoff-for nononers used 3.5 kDa

cfrt of f CORtPetitipn dopHaDand triners used 10 kDa cutoff)

using 18.5 gauge needle and 5 nL syringe to | oad

casset [3§1] SAi deivdriiipr pg Riates:aPmgegvere inciibated withdi0n sLL/well of

o _overnight dialysis buffer containin

| d ]
20 g Ca by Bt S STOR iAo L aes 35 LA BSSPH 902 Kach for! b a

. o) = C - 3 .
roors e i T e TP LRy ey fon st of
BlueKea&9dtH. eslicont ai ni ng overni ght dialyzed proteins were

transferred into dialysis buffer w thout redox (20 mv
Tris [pH 7.5], 100 MM NaCl, 1
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mM CaCl2). After 3 hr dialysis, slide-A-lyzer

cassettes were transferred into fresh TBS/ CaCl2
wowanowo1s edox for another 3 hr. After 2nd di ab@BUS2006/027139

change, proteins were renoved from slide-A-Ilyzer

casset [392] uBl Cprifkrfion anBraiecPhagearate ficabatey wiith@@ ug of sIL-

and protein was transferred by filtering usin

6R angi78 ugwf gpt30ige 00inl: EBSilpi d-Apprib el &y hraaéé@féa tei@%ture

i FRSHET A ER e e 0b et e B £ g

in Al phaScreen conpetition assays or "best binders”

i p_a bppdidEnfdenSA Were further purified by

Q Seph ani o (

3 Sephgj‘?%ie ur i z;h?t)l(&l % £ Plfes! qr@@‘{ﬁ/{%glgt)g?%iggﬂhﬁ trypsin in
TBS [p#ist.5FLeiv Baslnv{sAmded hadtiRi pates enmdajubates! o d@%E for 80 1fin with

nL Contech colum. Resin with 15 colum vol unes (or
shakin® ) of 20 nM Tris [pH 7.5], 50 mM Nadl, 1 nM CaCl2

was eqwllbrated 2nm (- 5 rTg) of filtered

was ol Kb o bl BLRTARS ob A, 10T IR T oM 7 5

ZmM'O’éUPz Wad Silded &) bUAHs, GFhiclPfeahén imbﬂi@edms 780 thaﬁt@@endorf rack)
| ums | oaded wi th protein were transferred to 15 nL
for 3Q:miﬂ‘é1§hshﬁkﬂtgube and resin/bound protein were washed

\9" t5]h 18%%% V%l%ﬁ?ﬁstp% g@%@ﬁch% 2@34&%%pﬁa£e%iuelian

K91 K RHicei at@dido) 0. PivereRid@éEioreadias B i(fk peses) biatdl asplrated beads.
concentration was varied in gradient as foll ows:

The nm%)guolﬁ@as atiolwed 00 preveedio 3ainin 3037 "FwWitlssi shaling d‘@ew\'ype 200 pL
M
voluesarere Bgoted e st 3Lt PERER B e e Byl Y ek or 15

min a‘9(337o@el | deep-well polypropylene plate-2 ni/fraction,
I n nmL increments. Fractions containing protein were
test ed by Bradford and anal yzed by SDS PAGE. Fractions
we, e t dafeetionn(shinedonBlait ashBeadiRdotoorlpet i tion assays
as descri bed above with the foll ow ng change. Protein
from 5Q8761L AdNufNFéprivise Véluee oplapppstiaat BhreKaa K Ni Klod/i{in 2xYT/40
Q sepharose purifi edrgir)eparatl ons_was added to_ th

@%oo,ltwas

g/mpllan@nmn)awamwa te §sno ¢ BAc M r Wie Hhecqutipes reache

to 1:.100 f Lt
placclighebri e b AU R A e b o8 Y heBBALy B 2o
buffer only. 107 WD 2007/ 009018 PCT/US2006/ 027139

| L- 6 bifgghnoa moNgaersy 1. dichks sonfchl fibe Téleatet @hhgwwerg mixed with 5
rOV|des a sunmary of the IL-6 bindin

mL lwwphﬂse Biluek andt Yup e il tyend ie@ibrsast gw {07 R o githont
shak1P% n}g}e sgerﬂe wsLs tﬁbe%%f&fﬁgd Fi AP R %@gh@fe @Y Bacilitate

sequences e informatio
acratdmari zed as foll ows. Sequences in brackets ("[] ")
indicate alternative anm no acids at a single position.

The consensus sequences bel ow include questi
("?"). [3R8seBi ndi aéyffili@lvﬁsédée@qqa‘tﬁ@&ﬁ%?@n%?‘é@gto opg/mL

tif (SEQ ID NO 27
and s@&feg%{ b{f‘t‘gt mc):[ I| L\/]( XXAXXCDGV] DN} DCXDNSDEXXC[ AST] X
X[ AST] FameZm)tlf (SEQ I D NG 28):

CXXXQ:@QQI] BIoXC zgss%@@gu@ﬂv DL ettt A E SR DMiuted

NO. 20
10- fﬁm@ﬁgﬁn\ﬂx‘iﬂﬂpﬂatm 1] QAR Iinti b GORNIBEINSDEXNG tetracycline

plates and incubated overnight at 30°C or 37°C. The remaining volume of the 102-10"

dilutions was plated to obtain single colonies for subsequent phage ELISAs.
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Family 4 motif (SEQ ID NO 30): CXXX[ EQ FXCXXGXC I LV]

XXXXXCDGX[ DN] DCXDXSDEXX(XX) C Fanily 5 notif (SEQ ID
WOND030)9018 PCT/US2006/027139

CX[ A, P] X[ E, Q] FXCXXGQT] I, L] PXXXXCDGX D, N] DCXDXSDEXXC

Family 6 motif (SEQ ID NO 32):

OO EQRBICXDX) SKEIctdd\] K] daiidls ke GRAMDAXENSHESGPRL. 2xYT)

XT_ Famly 7 notif (SEQ ID NGO 33)
20 pgpplasirae m@bom@@ﬁ pmmmmymmm@mtmm

EKQ XT [418] Details of each IL-6-binding famly

foll ows lpac in S?gr dashes _is onl% for aljgnnent

‘pos eLIteIHng Dt ag"e}?ﬁ'%g%"l‘i]t'g the cugspty RipRGIE(same for Plate

donai n. andBead Prgtecalh NOS : 500- 519)

CPSDEFRCRNGRCI PRAWRCDGVNDCADNSDEEDCTEHT

CPSDEFHBRAGREVPRAVIREOE ADEABNSOEE OO ELT 0% of harvested phage were
mad CP?%%F NGRCl PRAVVRCDGVNDCADNSDEEDCTENT

CPSBEFRCRNGRCI PRAWRCDGVNDCADNSDEEDCT QHT

CPSDEFRCRNGRClI PRAVWRCDGVNDCADNSDEEGCTPHT

CPSDEF PRA) _, .
DEFRCR AR AR AR ek an O3 E. ol clture a

ODs (P SEES REBNGRA tDRAVEGREOINBOEEINSSEHGARRT plate.
CPSDEFRCRNGRCI PRAVRCDGVNDCGDSSDETSCSAPASEPPGSL
CPSDEFRCRNGRC PRAV\RCDG\/NDCADNSDEANCAGSVPT
CPASEF 4 xs@dged to the wells containing 100

=) PAL LCDG\/DDCGDNSDETNCASPAPT

hL 0%2“’ 52 @i@% PAL L CDGVDDCGDNSDETYCASPAPT

CQANEFTCSSGNCL SPAL L CDGVDDCGDNSDETYCAGPAPT

CELNEFT] SPAl, PW@%TW%@ at 37°C for 25

CANEF TN L St DDCADSSDE T DCOKPM or 25 min without

shakigRRDERKOPINGHGIeRPEYREBGUDDAPNSDETDCETRGRI allow for aeration.
CPSDEFRCRNGRCI PPGW.CDGVDDCVDDSDEEGCRTPART

CGSNEFT PP Nl.ell DETGCATPVRT

CASSQF PPPLAVEEXSASDAESBAERHS APtk poyR ety g Epmgh 0.2 ug/mL
andﬂggez&g@%Q$§k&¥ﬂy}gﬁgﬁpg{ @139 score matches expected

not i f D NOs: 520-528) 3738 47 10-16

c...|[ q]f c..g.cl[ilv]..... cdgv[dn]dc d.sde...........

3963 4G386)" | c. .8 ;&E]L o€ eadhh. dilfutibi {10 t0.10"°) was plated onto a dry 2xYT

cdgv[dn]dc.d.sde..c........ 4029 45 1019
agar/ 20, L[géﬁ}é‘?tra@yclglecr{latp N cdgv[dn]dc.d.sde..c........ \

3995 43 10"20 c..[dn]Jef.c..g.c[ilv].....

cdgv[d r}ég‘ﬁ dn] aq%tﬁ W\el']je ‘inéubated a%gg% ]371'8 overnlght

c.[as]]
cdgv|[ dn] dc. d[ dn] sde..c.....

10.  Harvesting phage (same for Plate and Bead Protocols)

[388] A. Overnight cultures were centrifuged at 7000 rpm in disposable
50 mL tubes for 25 min to pellet cells.

[389] B. A standard PEG/NaCl phage-precipitation procedure was
performed by adding 1/5 volume of a 20% PEG/15% NaCl stock to culture supernatant. It

was mixed well by repeatedly inverting and incubating on ice for 45 min to 1 hr.

[390] C. The culture was centrifuged at 7000 rpm for 40 min to pellet

phage and the supernatant was discarded.
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3919 40 10-22
c[as][dn]ef.c..g.c[ilv]..[ast]..cdgv[dn]dc.d[dn]sde..c
W0 2003000189 10-23 c. [as][dn]ef.c..g.c[ily] PCT/US2006/027139

.a..cdgv[dn]dc.dnsde..c........ 3907 38 10-23
c.[as][dn]ef.c..g.c[ilv]..a..cdgv[dn]dc.dnsde..c[ast].
38@@7 DLO' 2Fhe phage pellet was resuspended in 1 mL TBS [pH 7.5}/ 2

c. f |
mM C% ;El zf]gq[aqc‘ ergd to%gréop@glkg }ube RiessC @%g%u%n g £1 3?{] ?p%? oGt Baet2 min to
pellet gﬁi@gB% NCVPQAW/CDGDNDCL DDSDETSCSAPASEPPGSL

-((,\/PQSV\GCDGDDDCQDNSDETSCAPPT
CAPGEFTCGSGRCVPOTVWRCDGVDDCL DSSDET DCSAPASEPPGSL

@P@:TWPPSW%WHeMbe amdt/Slvetume of
ect ed notif éSEQ I D NCS: 533- 534% 402 4 10- 23
PEG/I&a | yesidded, miged opd ingubatesd enyicpder wo &8B. . c. . p[ast] 349
3 10 28

i I Y. CiRe SRSk n;nqaﬁgw Bl P00 i Bk a st 2

min, AR IR G CHERRAM VIEDNDCHIDERE, IR phage were resuspended in up
CLPS NGRCl PLPW. CDGDNDCEDDSDETNCTPRT
PRAe bR

to 1 2m pree B4 ST DCGRPGPGATSAPAY
CLPSQFQCGSGYCI SQRW/CDGEHDCEDSSDEANCAGSVPT

B S SN DCE DS SDEANCAGSVPT
CPSSQ:@% gmﬁﬁﬁ&g@gﬁ&@wpﬁm generally the same as in
Roun%LE) gSQ: G\/\Cf %@m%@@&h‘[ was decreased 2- to 4-

fold f@L4RE adpEdNeEsprIhed 2 - 4 additional times

o eacgggg%%%g R CDGENDCEDSSDEANCAGSVPT
EBGENDCEDGSDEANCAGSVPT
CAPSQ:QCGSGYCI SORVWCDGENDCEDGSDEANCAGSVPT

Tl %&’&Hf 151 PR NN - DSSDEANCAGSVPT
QCGSGYCI SQRW/CDGENDCEDGSDEANCAGSVPT

O SR RSt e o v
reconﬁhmmw SEBREANCABSYRYbrid monomers derived
CDGENDCE DEANCAGSVPT
from (A RHOGH 26 HEC TR OGP S PRSc T AL R RS e%?é%k@ main-
based(';g?xtagé 11161%8% g &@@e@%ﬁs %@1%)1 (MQ@WGC@@CZ}’GGTCTGGAGGCGTC
qrlc \g[llv (l:; dced. sde[ ast ]
SEQ ID NO 488)/ SHBoverlap (CGCCGTCG D NO: 489) and SHFoverlap
(TTGCGACGGCG; SEQ ID N0:490)/B3 (TCGGCCCCAGAGGCCTGCAATG; SEQ ID

NO:491) were used to PCR-amplify the two halves of the monomers. The 2 halves were

fused together with LA Taq polymerase (Takara). Next, the fused hybrid coding sequences
were amplified by primers SHF2 (CCGGATTATGCCCCGGGTCTGGA; SEQ ID NO:492)
and SHB4 (AACAGTTTCGGCCCCAGAGGCCTGC; SEQ ID NO:493). Purified PCR
products were digested by Sfil (NEB) and ligated with the Sfil-digested f{USESHA phage
vector to generate recombined monomer libraries. Recombined libraries were panned at least
two more rounds against IL-6 and screened as described below. Data from characterization

of recombined monomers is in Tables 1 and 2.

100



[dn]c...... 6399 60 10. 25
c...gf[kqgr]c.sg.c[filmv].[kgr].wilv]cdg..dced. sde[ ast
W@ 2007/dodoes . . . . . 6821 59 10-27 PCT/US2006/027139
c...gfgc.sg[fwy]c[ilv].[kgr].wilv]cdg[de].dced. sde[as
IV. Anhjlysis dfipanning ontG8GSab8 fok(plae and hegilguotgplsyw] c[ily] .
[kar] [3861 | \Ringg [EITSAdC Fdr sath[oatut “pHagapool” to be anébyiad

(ypiclly Rwadkgs §and g, Eepplistbie)dadsneading gpsitei incralikiglo 1 mL
vy 0Bl e s grounia Gt 0 elahprgRpte doop-vell

platesSBdéulafingl@ps3Bere left in, and plates were shaken overnight at 37°C. Cells were

c...ofgc.sq[f cl[ilv].qg.wcdgendced. sdeanca t
pelletggwg@grifgg%gmma%% 6£)O rp1;1 fgr 15 ming Culture supematantsgxfrgrg retained and

ELxsg%W&E@g&gﬁg %%@%\chgendced. sdeancagsvpt

CL PDQFQUGSGYCL PQAVWCDGENDCEDGSDETN. . CPART

CLPDQF Gk by DLCEDS 2%@ veakRtitkctly coated onto Nunc
QSW@G‘QE@%MDS TS.). CT ASEPTy

MaxiORSSaRCHeG !N P BVIRTBEIFDEEOCSTRIASHR Maxisorp plates should first be

o R S T oS RS o 752

mM et Eﬁl@%ﬁ’%’@m@ﬁ%ﬁkw \HHates were washed three
CAl GYCVPAAW/CDGENDCEDNSDESSAL CQER

times GHCXPRAFNGK OF PRNL YOG DORMICSIHSEY cia@auriiocked with 200
GPSSQERCN VTV .

ML/W@@&%'R%S tigg s &;gr‘_a_s %Eﬁé%%e_g at RT for 1 hr with

shakir%PUtF% 3 LIRS ARt KBTRE M CaCly. Next, the 96-

well NIeE&6D BEMNGEICEGGRL WEDEVP RCRDESREAS mISEPASERREBhiosioplated 1L-6
. matches expected notif (SEQ ID NOCS;577-579) 994 15
dilutedgn TBSdpH 783 mM Cagloqril0) L/ well beféer oy greggfiye control). The

[pH 79%/72 AR COC 5 Next, BOGIS ofteaclgpliddelsypernatant.is added to wells in the
cdg.[dn]dc.d.sde........... Fanb (SEQ | D NOS: 580- 591

prese@teRHIP REANAGCMILIENZDBS! 5/0.02% Tween-20. Covered
CcLP \ GCPTRT
Plateﬂﬁ%mﬁm GCPPRT
CLPDQFRCGNGQC! PL DWCDGVNDCVDGSDEAGCPPRT
CLPDQF tEFM AN ERIEAGERY [pH 7.51/2 mM CaCly/0.02%

CLPDQF PL DW/CDGVNDCEDDSDEESCPPRT
TweeGPDOFRCENCNT/ PEIDAVEHEVNBTEDDSDEESEbRAibody (Amersham Pharmacia),
diluted 1:5000 in TBS [pH 7.5]/2 mM CaCl, + 0.02% Tween-20, was added. Plates were
incubated at 4°C for 1 hr with shaking. Plates were washed three times with cold TBS [pH
7.51/2 mM CaCly/0.02% Tween-20. 100 pL/well of TMB/H,0, mixture (Pierce), diluted 1:1,
was added for ELISA development.

[399] The reactions were allowed to turn blue until the strongest ODgso
signals reached ~ 1.0. The reaction was stopped with 100 uL/well 2N H,SO4, and positive
wells changed in color from blue to yellow. Once the reaction was stopped, it was read at
ODyso on an ELISA plate reader using SoftMaxPro software.

[400] Phage ELISA-positive phage pools were chosen for subcloning into an

expression vector if they had (a) a high frequency of individual phage clones that bound to
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CLPDQFRCGNGQCI PL DW/CDGVYNDCPDDSDEEGCPPRT
CVPDQFPCGNGCI PL DW/CDGVDDCEDNSDEKSCPPPR

WELRGIFRGDNGQC! PAHWGCDGYNDCRDNSDEADCPQPT PCT/US2006/027139
CEASEFPCDSGQIJPCPLG£DGDNDCADNSDEESCQPRT
hIL-6 GiPGYH ' AlD: iSive PRERSTRERSTPodls

e ApES0AOSSEE0 P SOO0SLOEII0S 2B ML i T

subcloglg i]ge[ 121%]1&8& or38\a ik ddduences Goh 4 SiRbiiEhabe 96! info the expression

yectorg pPvey fapproxgnmélylloﬁ 0" whegtgwerd ninptified by @5 cycles of PCR as follows:
2510 21 10-28

PCR 1g€ipe /1 p. gf . c. nggci p. . w. cdgv[ dn] dc. d. sde. . cp..........
0.5 - bpBpusified phage

5 uL WA Buffpdgf . cgnggci pl dwcdgv[ dn]dc.d.sde..cp..........
8 uL 28801 ANTEY- 38

5 uL QA g/fsf P&g&ﬂﬁéﬂ% A CRIUBEEG H BB CTREECHTATGATGTTCGGGA-3"; SEQ ID NO:494)

S KL P e A SRS ST oAe s oo
H (SEQ I D NOS: 598- 609)
0.5 pIghas g9 (S AR CERSPNDCADNSDEEGCPPPT

CLPSEFQCRDSKI CL SADW.CDGVNDCVDGSDEAGCPPRT
CycleCRANEIRES/ 196RG -4514/8 GRooy CESSPEAGCPPRT

CPASQFPCS- SGHCVPLNWCDGVNDCVDGSDEAGCPPRT

CESDQ-XIH WWNWE@SW@EI for analysis. The

CPSDEFTCD— SGRCVSL CDGVN DEA!
monomespEmyitmesprgdyct %}Eed with a QIAquick spin

colm@%@%%@%% 3 1 a@@%ﬁ% QIAquick column and then

G 0,-' Eve The 11gat1on was

mm@@é@mmﬁa% BT TRl

t ' 9 21@1 000
conta?é%&h?ﬁy&ﬁ ak ELO g@%@ L ﬁ)lmng b e@%ﬁ ¥ R X ggokgms ¢ g%
individoal.cldneg %@ mmnaecz Bite 2xYT[1<@qqlmy¢1nyJ]1 gmwnmerraghtl \Ppsitive and

cd .t 2236 21 10-25
nega“&?."%%ﬁ‘f %”.e J ML%IH]C@?F‘?% ﬂ%e[l’&%t]gw i 1 v] cdgvndc. d. sde. gc. .
t 2217 20 10" 26

.[eq]f.c. cfilv]..[dn]wilv]cdgvndc. d.sde. gcp.
V. Scmelﬁﬂg of 119)1115@11(258)f monomer proteins in 1 mL cell lysates

c. [as] bl b e 350 ion LT hLALEAMOIG S SIRLARS clones
were ﬁroﬁ:éiﬁaed[lﬁtg]\%ll‘é of g@@av&?ﬂ CoG dbp el 1GASY ek aidinpdstioadt/ivell of

2xYT/ 40 pg /mL kanamycin. Cultures were grown overnight (inoculating tips were left in

wells) while shaken at 300 rpm at 37°C. This process allowed screening of thousands of
individual, partially-purified monomers at the cell-lysate level.

[403] (Day 2) 100 pL of overnight culture was inoculated into new 96-well
Costar deep-well plate containing 1 mL/well of 2xYT/ 40 pg/mL kanamycin + 1 mM CaCl,.
(The remaining overnight culture was archived by the addition of 25% final glycerol
concentration and then stored at -80°C for later use.) Plates were covered with AirPore Tape
(Qiagen) and cultures were grown with shaking at 375 rpm at 37°C until an ODggo of ~ 0.8 to

1.0 was reached. Once the desired ODgoo Was reached, cultures were induced with 1 mM
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cp..t Fanv (SEQ ID NOS :616- 622 )
CLSSEFTCGNGNCI PRPW/CDGDNDCVDDSDE- KGCPEPT
WERLAREMHMCGDNGRClI POTVWCDGDNDCL DGSDEPVHCAKRT PCT/US2006/027139
KCDNGRFI PQTWCDGDNDCL DGSDEPVHCAKRT
IP T@%@WIH@VWMWW% induced cultures were

%@@%&%&M&B@%ﬁ%&mm was temoved and

I ASERTENGC AVECAKRT 1
dise 200’7;55109018 e i B b nat%IhééTé\g;g /1 mM

CaClppResuspgried Icalsm‘eﬁﬁtﬁsﬁ%ﬁ&) frdzfmtﬁe Qd-&ﬂleﬂl d%@ﬁ)-gvell late to a 96-well
d 1 sde.
polypergéﬁle% éfggé)flaf% ali(gh@éf%[ tléig 5 min at Cr}n %[PICI¥ machine. Heated/[ysed cells

were Qli&?@htdf@%&d fof 1 5' ﬁnﬁ 'api 609" thm"¥Y 9948 q@ﬁ&r[c'eht\qﬁggaﬁgg ' p‘roteﬁl' Igroductlon
ekq

was GOnIielp. qnéqijr@tem IN@teSI pere weadyl dondhatadpsideti?vineafrizkaty séreen via
bindih BRI S comprtivedyBmieTanaseyy. cal ekl rt

| L- 6- bi nding diners included the followng (SEQ ID
NCS: 627-781). Di mers are not organl zed by famly.

CLPNOFQUREGAL ERR

o RN L s siiacestmd i,
e GRS Ay DB A St

: /el of 1% BSA (fracé&crzl
SDEENCATTERTCL PSQFQCGS
V)/ TW@&%WV gisfvas incubated at RT forql: hr with shaking.

T g e
PrepagaaseFarpiirg) [eHRRPEAGRE

151 G SR, R st st

Cove@\ﬂmm KERT fof t1 hr with shakln w&% ee
CPSSQ @GSGY c SPAV\X/CDG/NDCE %’I—Eﬁ E’)I

times wyith/EIBR SHL/ N6 Tween—20 100 uL /well of ant1—HA HRP
‘ ISR I e e
R Y 7.5)/1 mM 132 BSA7 0.02%
Tweeh-2A09ds | M%T§W%Wﬁ%%%ﬁe plate
QA\V\X/CDGENDCEDGSDE

was washed three times with TBS [pH 7.5]/ 1 mM CaCl,/ 0.02% Tween-20. 100 pL /well of
TMB/ H,SO4 mixture diluted 1:1 was added. Color was allowed to turn blue until ODgso of
the strongest signals reached ~ 1.0. The reaction was stopped with 100 pL/well of 2N
H>S04. Once stopped, the plate was read on ELISA plate reader at ODjs.

[405] AlphaScreen IL-6/Fc-biotinylated (bn) IL-6 homogeneous competition

assay: All assay components were diluted in AlphaScreen Buffer: 40 mM HEPES [pH 7.4]
w/ NaOH,1 mM CaCly, 0.1 % BSA (w/v), 0.05 % Tween-20, 100 mM NaCl. Three
additions were made to a white, 384-well, reduced-volume, Greiner microtiter assay plate
with no incubation time in between additions. First, monomers or unlabeled recombinant
human IL-6 (thIL-6, R&D Systems)(as positive control) were added to the plate at 4 uL/well.

Monomers from 1 mL heated lysate preparations were added to the wells at a single
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ART
CLPSQFQUGSGYC! SORWCDGENDCEDSSDEANCAGSVPTCRPGOFQUGSGYC
WO BRPWRODGDNDCEDDSDEKG ~ CARSEPT PCT/US2006/027139
CLPSQFQCRNGRCI PLPW.CDGDNDCEDDSDETNCTPRTCAPSQFQCGSGYC! P
concehFANMADERDCRDGSRERRCE 4 fil\Eay dilution] or up to a 1:100 dilution [1:400

final g&mﬁa S pean @nt@%ﬁsﬁ%%%r%%ylgg%%%ﬁ%ﬁq
ant O R R RN PR OSRvi

400 nKALESAQGRAERE] &%WE@MREHM@W&MFWHh

the laqumg@@g@r@%f g?g:%c?rf\ y,24 ell Jf%n—r le49 8 e. 0.25 nM final
assay :’%E?n. %@%@W@Q@fﬂ%%ﬂ%&om in
subduédl &Sk d (- TEREM 5 A P

Sl Gy

QR
ofa m@@@m&m@@@@m@@@ﬁm@ﬁ%@ﬁ@&wé oM
R R e SR o ey eI A ss
final Jeg%m{ G@(( ; r\r/ 5dEo}r<10r b%tlflﬁ_ Cﬁ%i Protein A “acceptor

beadst BMEKGRENDCERRIDATNGCT 40 ML (i.e., 10 ng/mL final assay concentration)

CAP (IZGSGYCVPAAV\X/CDGENDCEDNSDESS LCQERTCVPS (IC? Y
was a Mgmhte Ao govere chtl(lgtzopseal and spun o%vncfor~

30 seﬁ%g@mﬁ%@%@@%wwg a&%%m@%&mre

and r63ARRIROGEGHOhEFTYCDEYORGHBGBBREIXIBEAAPT CL PSQFQCGSGYC
| SQRW/CDGENDCEDSSDEAN  CAGSVPT

CLPSQFQCRNGRCI PLPW.CDGDNDCEDDSDETNCTPRTCLPSQFQCGSGYCI S

VI. %%Wﬁhage dlsgla -selected monomeerYCVF>

AAV\X/CD‘[E&IDCMBESSAN ha{sQhban subcloned 1nto pEve (pEve/monomer) were

, ernomer p asm 1ds 61;1\1/(:\3 vﬁﬁm in pools)
were &}Pﬁ%@gmw % C@E TNCPREBSH SR TOG\GHeY P

ﬂammmwwwmmMmm@m@l@m

TAAPT .
colunal p&CP SRR AP CERER P e L RRA e U
subseINMGDEE NDSHIAGREITMNIRd Wilfla Qiagen QIAquick spin column. Using the

primers VS-For and EveNut described in the phage subcloning section above, the multimer

coding sequences were PCR-amplified from the ligation. The PCR products were purified
and digested with Sfil (NEB), followed by ligation with pEve and transformation of BL21
(DE3) E. coli. This method created dimers comprised of different combinations of the
starting monomers. This method can also be used to generate other multimers, such as
trimers. When making trimers, pools of pEve/dimers (e.g. in above example) and
pEve/monomers (the starting collection) are the starting materials. They are processed as
above. A molecular biology procedure similar to that described below for making “walking
libraries” was also used to generate multimers. In all cases, proteins were expressed, purified
and screened as above.

[407] Additional libraries, referred to as “walking libraries,” were generated

by ligating phage display-selected monomers (i.e. selected monomers) with the full
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CLSSEFTCGNGNCI PRPW/CDGDNDCVDDSDEKGCPEPTCL PDQFQCGSGYCLP
QRW/CDGVDDCEDSSDEKGCT  PHT

WE2RIPQEESGYCl PLTWCDGVYDDCEDGSDEEDCETAAPT CL PDREIQUSBBY 27139
LPQAW/CDGENDCEDGSDETN  CPART

represeARINeI- 6 XA THBYEMBASMTNER TRENSIN
DDS TS
mannery, SOR-TECHNE Csabh E%?@Emmmﬁﬁhe
Ject Ak NCEDS G%ATGTTCCGGATTA SEQ ID NO:496
selec %&Y—‘&%ﬁﬁ& P?PC@%DGDN&DCEDDSDETNCTPRT PS Ao
/pETERGAIXGENDTEOS SIEAMCAG AGSGE L TGCAATGAC; SEQ 0:497); and b) the

coding Ps%%(;gevd S%\&{CDGENDCEDSSDE%%G%{PTWSEFROAT
(GAA%%%X@@@&@AQ&R W@@@% GOURSEACHEGEICT;
SDEK THT 113 WD 2007/ 009018

SEQ ]IHNQJM)O 8he 22(103‘9p products were isolated from a 3% agarose gel and purified

with MM%@%&S&%W%f Zﬁ%@&@: J%d with

cither @IS ERQEH ST U PIGU R GRS TR A SRR
overhmw@@@@s@v@@mwmmmmmﬂﬁﬂéﬂwmoducts
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comp s TV T-EOBBENGHSE BithonevNDEADCIDESQHEPFTtYRsorarasGYamers

I CDGEN N .. VPT . .. .
e T T ——
li d with Sfil followed by Xmal. The di d
s RS BT S ety Ko, et
ap

produssrvivebesrRbEEDS chesrbtEbhs sheganecton A8YPTHA for the generation o age display

dlmer%éwwgm}@ T%&W c

multlﬁi@r-)(%aa CEEPRBCHDS SDEANCERRTICYREORTCEEYaIing
CDGENDCEDSS NC . AGSVPT

materg ORISR AN B RS AR e AR P BARg gainst
IL-6 Qﬂ‘@%@ﬁf&%@@éﬁ%&'ﬁ%. GSVPT

VII. Characterization of purified monomers in binding and competition assays

[408] Once proteins were characterized at the heated protein lysate level, the
best monomers were chosen for further characterization. Larger-scale cultures of individual
clones were prepared and the monomers, which bear a 6xHis (SEQ ID NO:379) tag, were
purified via Ni-NTA resin. These nickel-purified monomers were assayed in binding
ELISAs and the AlphaScreen competition assay. Protein sequence data and biochemical data

from characterization of purified monomers are in Tables 1 and 2.

[409] Protein Purification 500 mL Cultures for NINTA: (Day 1) Ina 15 mL

culture tube containing 3 mL of 2xYT + 40 pg /mL kanamycin, the appropriate “primary hit
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CGAGEFPCDNGRCVPAAL L CDGDDDCGDNSDEKDCAQPTCVPSQFQCGSGYC! S
QRW/CDCGENDCEDSSDEANCA  GSVPT

WERBSRFRCDSGHCL PL PVWCDGDDDCEDGSDEAQDCEPRT CVPSQMROQZGSBYEN 27139
SQRW/CDGENDCEDSSDEANC ~ AGSVPT

well” SEEMNGEF E19GSGYEbelv/iid DDGENMECEDEHDESY s HaRHTEoGZE RCIMNGR at
L SEPLGCDGVNDCPDNSDEED ~ CTTAEHT

0
37°C. CRADQUQCNSGHCL SRNL RCDGEDDCADNSDEKSCSQDPEFHKVCL PDQFQCGS

GYCLP Pf o Elfiture was inoculated into 1 L Erlenmeyer
CLPSQF GYCI'S E%SSDEANCAGSVF’TCRSSQ: Y
shake [SAH-ERGDEOEDISEEDY T AMOKRAINL kanamycin. Cultures were grown with

shd(l&?ﬁ@%%%w@m&%-[W\%ﬂ%ﬁh@:%&gll‘e§ OD600

was re%MPMWWWEM&IM W ERPIIHESE=While
DSSDEAN CAGSVPT

shakir@%B)EFh@ﬂN@fKét ammmmmm@mmmevc

s i AN R B A PR et

| SQRVWK DREDSSHR e ey EBlpetdaAandi a8 QO 6AMN Bliscarded, and
PCT/ US200 / 027139

20 mIChiGoRADESBVIEStRMIrCoENBTmdE S ANE XSSP orr XeEB Esh Y CaCly)

v AR AT S o B

serologgﬁj INECRDSSEEAN isible GRiRhfs, and then the resuspended cells (~ 30 mL)

were ¢ ﬁégngv@ggg@mgy DA ST RO CONGNG .
After 507 . Jak rid %%%%Wmmm@édﬁﬁa
1ce/wmmmwcmmaamsm&mmmﬁ&g§mﬁm 1]

ol SR, T
;00@ sy NDCEDSSDEANCAGSVPTC@SEF PCSSCGHC

LPLAL DREAIRNSDE S nt£EBRTysed cells were being centrifuged, NINTA
CRASQF GYCl PRPW.CDGVN SDEANCAGSVPTCQRP (%: (;—|§
resin (BanEoRSEREBE DVt -Qortgpremove ethanol. 3 mL of 1:1 dilute

N1NT%$§%M%%&B& B@WX@&%&@%&C@%%

resin/vaflRDRITEehebGr4Ad

50 m%%%’?&%ﬁ%@’ B@%@E& washed NiNTA resin. Proteln was allowed bind to
NiNTA resin by rocking gently for 0.5 hr. @ RT. After incubation with NiNTA resin, 50 mL
tubes with NiNTA bound to protein was centrifuged for 10 min at ~1500 rpm. Supernatant
was gently poured out and discarded.

[413] NiNTA resin + bound protein was transferred to appropriately labeled
15 mL Clontech columns by adding 1 mL of NiINTA Wash Buffer (20 mM Tris [pH 7.5], 200
mM NaCl, 0.1 mM CaCl,, 20 mM imidazole) to 50 mL tube containing resin, swirling to
resuspend, then pipetting the mixture into a column which has been mounted on a vacuum
manifold. NiNTA resin + bound protein was washed with at least 10 column volumes (15
mL) of NINTA wash buffer. 15 mL columns containing NiNTA resin + bound and washed
protein were transferred to a clean 15 mL screw cap collection tubes and 4 mL of Ni Elution
buffer (20 mM Tris [pH 7.5], 200 mM NaCl, 0.1 mM CaCl,, 200 mM imidazole) was added
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SCPPHT
CVPSQFQCGSGYC SQRW/CDGENDCEDSSDEANCAGSVPTCPSNEFPCESGHC
WO/RIOTMRODCGEDDCPDSSDEAN  CGRPGPGATSVPAA PCT/US2006/027139
CRSNQFQCGSGYCL PQAWCDGENDCEDGSDETNCPART CPSGQFRCDNGKCL S
to eacEAYMERGYBREREERKHSRHo tAPPImL collection tube. It was then allowed to
CRSNQFQCGSGYCl SQRW/CDGENDCEDSSDEANCAGSVPT CPSGQFQCRGTGK
elute by gr@y{N/CDCDNDCQDDSDEK  DCSAPASEPPGSL

CLPS
O R R R R DR RSN ACR R R BRI e
MW Wmum@WﬂMMa

C“"Ofé:%%wm SEBREPRIAES P SBiir s eppiaining

eluted gt sis buffer containing redox reagents (20 mM
Cg SNQF c PVK\/\LCIDGESJrr DCEDSSDEESCPXRT CPPSEFRCK é,\/

Tris [FIOAR] COOVNBORSDIS DEKEC aGIRATMM 2-mercaptoethanol, 0.25 mM 2-
hydrob@mgg PVKV. CDGENDCEDSSDEESCPART CPPSEFRCKGSGKCV

DDSDEKSC  PPPT

CLSSEF %Wwwwammt
VPATV\L% SXESL -

were CRENTRAOUS Gy AU DGHDCEOES (RODMEFry B 355 O8NEdVes, 1
mM C%QI Sgé%gg% %?B%%—Aﬁ‘?é%%@: Grks weke R e i RORAHeres/

CaClLGRMIGFREDRERGHSRAYE ERGYRRCPNEEBEEGERRET GBS PEEIMGY &l from
QRVWCDXENDCEDSSDEANCA ~ GSVPT

slide- SlgegreassetessieaPAREEONSeADAbE TNCHEP £ey BdmEeieiastifc S
trans u MM’M into 0 FpRe riately labeled 15 mL
GF PPEEEKVEL PSOFQC
polyp@Vhéﬁbﬁ(ﬂEV\X/RDGXNDCEDS SDEANCAGSVPT
The SR NG PP RCDOV DR RCeDEPPECPOPT LS CEQRARRYG,
Alphe@Q%@E%& ﬁgéA %@mﬁiﬁgﬁmﬁwmﬁed
NDCEDSS

NC AGSVPT .
by Q- @eﬁ@@sﬂ@g@m ORBIDCATESDRRNCEYS dsatigry: $ mL of

s e T AT Lok

colunlnSPRACREENDCHRED OO eSTAGEVRIL) of 20 mM Tris [pH 7.5], 50 mM NaCl 1

mM W b ket O pr&y o%ered%@purﬁs (g:%'c%sn was added to

resin and protein was allowed to bind to resin by gravity. Flow-through into first column of

qt‘i’ q

96-well plate was collected. Columns loaded with protein were transferred to 15 mL
collection tube and resin/bound protein were washed with 10 column volumes (or 10 mL) of
20 mM Tris [pH 7.5], 50 mM NacCl, 1 mM CaCl,. Once washed, NaCl gradient elution of
protein was started. NaCl concentration was varied in gradient as follows: 100 mM, 150
mM, 200 mM, 250 mM, 300 mM, 350 mM, 400 mM, 500 mM, and finally 1 M NaCl, to a
base of 20 mM Tris [pH 7.5], 1 mM CaCl,. Fractions were collected in 96-well deep-well
polypropylene plate—2 mL/fraction, in 1 mL increments. Fractions containing protein were
tested by Bradford and analyzed by SDS PAGE. Fractions were tested in binding ELISAs
and competition assays as described above with the following change. Protein from 500 mL
NiNTA purified preparations or NINTA + Q-sepharose purified preparations was added to
the plate as a twelve-point concentration curve starting with a 1:5 to 1:100 first dilution and

then 1:4 serial dilutions thereafter with the last point as buffer only.
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CQPNQFRCSNGRCVPL NL L CDGVPDCEDGSDEEGCPPRTCL PSQFQCGSGYC! S
QRW/CDGENDCEDSSDEANCA  GSVPT

WERBSHREESGCCVSL GWCDGVYNDCPDSSDET GCPKRT CL PSQREXZB 2110/ @ 7139
QRW/CDGENDCEDSSDEANCA  GSVPT

CHAlI AQFGCKSGRCL SLGL L CDGVDDCADGSDEAGCPTRTCL PSQ:(IZGSGYCI

IL- W NC AGSVPT
CPPS TCSNG\lCLSPTLLCDGVNDCVDDSDETS%?%hSVﬁﬂ'éCLb_ 3%: GYC

SpaNproidesH Ammary nOMers
1dent1@§%&%§%@%§%%%@%§%m &F the
same feMRPHEPCRMECEG@AIRCDGVPDCEDDSDETGCPPPTCLPSQFQCGSGYCI S

CDGENDCEDSSDEAI\ICA VPT

CGANEFIAGENGREL Pk aETloTe PeapcesREackets

" ln§m‘éx/ G %%P-BS tion. The consensus sequences below
L") Rt PQA%@%&E DS APAHCAAPVPACL PSOFQCGSG

mcludé(@hm\ﬁma\‘l DOEDSSENdIANMEAGSIRTS that can be present or absent.
CPPSQFKCSNGRCL PVQ_ L CDGVPDCPDGSDETGCPPPTCLPSQFQCGSGYCI S

“Famil GSVPT
PRMGEREREKEE PSQFQOESEYC S
DCEDSSDEAI\ICA GSVPT
FanilCGl PSFQEGSEY ASGRMECODCENDCEDGSDEESCT GPGHT CL PSQFQCGSGYC
| SCRAVCDCENDSEDSSDRANS [ LEAGSVIPTXD [DN] SDEXXCXXE [AST]

Fam:LlCPPGEFq:NSG_CL PGTQV\GCDGEE;@IC DDCPDGSDESQDCAPPTCL PSQFQCGSGYC
>i9§9%‘5§/[62¥71fé§ ATV b6 00, 4994 009018

CP SEEK . NDCL DSSDEASCAART CLPSQFQCGSGYCI S
xx&PRYPIN T DCXDXSDEXX (XX) C
NGOCL PL TWRCDGYNDCGDNSDEEDCPERT CL PSQEQUGSGYC

Famlij(RWA(EE)ﬁENE@EﬂSSDEﬂNC $ AGSVPT
CLANEFRCSS GO AR (CDGVNDEYDBSDEKDCPARICERSOFQCGSGYC S
CDGENDCEDSSDEANCA  GSVPT

e e D AR T REARGRRH L FRGEQPaSaYal

Fam:l. %h§ NDCQDGSDESLAI CPPHTCLPSQFQCGSGYC
RSO PEANR | GACEYIRTOC [ TLV] DXSDE (P) KXCX [EKQ] XT
CPA GCKCVSGEL L CDGDNDCQDGSDEAGCATRTCLPSQFQCGSGYC S
R 1L @SWRBing family follows. Spacing (or dashes ("-")
CAP PL PW/CDGDNDCGDNSDEANCP CLPSQFQCGSGYCI .S

is onlm@mm line represents one contiguous monomer domain.

Faml (SEQ ID NOS:500-519)
CPSDEFRCRNGRCIPRAWRCDGVNDCADNSDEEDCTEHT
CPSDEFRCRNGRCVPRAWRCDGVNDCADNSDEEDCTEHT
CPSDEFRCRNGRCIPRAWRCDGVNDCADNSDEEDCTENT
CPSDEFRCRNGRCIPRAWRCDGVNDCADNSDEEDCTQHT
CPSDEFRCRNGRCIPRAWRCDGVNDCADNSDEEGCTPHT
CPSDEFRCRNGRCIPRAWRCDGVNDCADNSDEADCKAHT
CPSDEFRCRNGRCIPRAWRCDGVNDCADNSDEADCAAPT
CPSDEFRCRNGRCIPRAWRCDGVNDCGDNSDETNCAPPT
CPSDEFRCRNGRCIPRAWRCDGVNDCGDSSDETSCSAPASEPPGSL
CPSDEFRCRNGRCIPRAWRCDGVNDCADNSDEANCAGSVET
CPASEFRCNNGRCIPAQWRCDGVNDCGDDSDEASCQAPT
COANEFTCSSGNCLSPALLCDGVDDCGDNSDETNCASPAPT
COANEFTCSSGNCLSPALLCDGVDDCGDNSDETYCASPAPT
CQANEFTCSSGNCLSPALLCDGVDDCGDNSDETYCAGPAPT
CELNEFTCSSGNCLSPALLCDGVDDCGDNSDETNCASPAPT
CGANEFTCDNGRCLSPDLVCDGVDDCADSSDETDCOKEPM
CRPDEFKCENGHCIPPGLRCDGVDDCVDNSDETDCETPGRT
CPSDEFRCRNGRCIPPGWLCDGVDDCVDDSDEEGCRTPART
CGSNEFTCSNGRCIPPTLLCDGVNDCGDDSDETGCATPVRT
CASSQFPCDNGKCLPPPLVCDGVDDCGDDSDEPSAPCGSPART
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GSVPT
CAPSQFRCESGQCL PANVIRCDGENDCQDGSDESPAI CEGTAPTCL PSQFQCGSG
WO BHSQRMCDGENDCEDSSDE  ANCAGSVPT PCT/US2006/027139
CPSNQFTCRSGSCL SLAW. CDGVNDCPDNSDEADCAERT CL PSQFQCGSGYC! S
QRVWCDGENDCEDSSDEANCA ~ GSVPT
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PS CSSNDI CVPRRWRCDGVDDCGEDSSDEASCGT SVRT CL PSQFQCGSGY

3919 %Sw@@mmgm.cm@m ..[ast]..cdgv[dn]ldc.d[dn]sde..c.
P CSNGREL PPTVWCDGENDCQDGSDEADCTEPTCLPSQFQCGSGYC! S
3920 QRVWCDEERIDCEDSSDEANGH - cGSWRT11v] . .a..cdgv[dnldc.dnsde..co.vvnn ..

CLPNQFRCENGCLR NROGDSSDETACERI RS 8.
2007 SN RORNGIC POV GG OGS THCRRH (L ASGRRRAS YL

3890 SRR g2 COXNODEJERRE TRORTS (A 1R Ieasazas:] - -
NDCERSSDEANCA ~ GSVPT
CRSNEFTCSSGSCXPL AWCDGVNDCL DDSDEAGCPAPTCLPSQFQUGSGYC! S

Fam NECIHRSSLISAN A5 3$VPT
G KENRGEGE BRRREF AXAEBR6F TCL PSQFQCGSGYC
| S PEANDCEASDYTECAPPT

CRARGRESNGREE PR RAHSDEYDRCEDGRBESRCESAAHT CL PSQFQUGSGY
CcBERAYODEENDOEDSSDEADCNTAGSMRRARL 7 WO 2007/ 009018
PCT/ US2006/ 02713

scoreGvintlle

ROEA$CGTTVHTCL PSQFQUGSGY

ﬁﬁip&ﬁﬂu LIRS EQ NOISES
SCRWEREENDCEDS GSVPT,. oo fdnjde. d.sde. . c.
402 G oS &ELA&L%DES&%@%@S&E&@%%c (2ot
349 I$@VWCMDCE?%§3§£§[W R ARRYPT CAg1dé] Tdnlde. dlunYsde. Te . p

DDCGDDSDEASAI CEAPEHTCLPSQFQCGSG
AGSVPT

CPPCGEFKCNSGNCV:

CLPSQFQCGSGYCISQRWVCDGENDCEDSSDEANCAGSVPT
CPSSQFQCSSGWCISQRWVCDGENDCEDSSDEANCAGSVPT
CPSSQFQCSSGWCISQRWVCDGENDCEDGSDEANCAGSVPT
....... CSSGWCISQRWVCDGENDCEDSSDEANCAGSVPT
CPSSQFQCGSGWCISQHWVCDGENDCEDGSDEANCAGSVPT
CLPSQFQCGSGWCISQRWVCDGENDCEDSSDEANCAGSVPT
CLPSQFRCGSGCCFSQRWVCDGKNDCEDSSDEANCAGSLPT
CGASQFQCGSGYCISQRWVCDGENDCEDSSDEANCAGSVPT
CLPSQFQCGSGYCISQRWVCDGENDCEDGSDEANCAGSVET
CAPSQFQCGSGYCISQRWVCDGENDCEDGSDEANCAGSVPT
CLPDQFQCGSGYCISQRWVCDGENDCEDSSDEANCAGSVPT
CLPGQFQCGSGYCISQRWVCDGENDCEDGSDEANCAGSVRT
CLPDQFQCGSGYCISQRWVCDGENDCEDGSDEANCAGSVPET
CLPDQFQCGSGYCLSQRWVCDGENDCEDGSDEANCAGSVPT
CLPDQFQCGSGYCLPQRWVCDGENDCEDSSDEANCAGSVET
CLPDQFQCGSGYCLPQRWVCDGENDCEDGSDEANCAGSVPT
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CPPSQ:PCNSGNCVS CDGVDDCGDDSDESLAI CPTSTCLPDQ:(I:GSGYC
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Fam5 (SEQ ID NOS:580-591)
CLPDQFRCGNGQCIPLDWVCDGVNDCADNSDETGCPTRT
CLPDQFRCGNGQCIPLDWVCDGVNDCGDNSDEAGCPTRT
CLPDQFRCGNGQCIPLDWVCDGVNDCADNSDEAGCPPRT
CLPDQFRCGNGQCIPLDWVCDGVNDCVDGSDEAGCPPRT
CLPDQFRCGNGQCIPLDWVCDGVNDCEDSSDEAGCPPRT
CLPDQFRCGNGQCIPLDWVCDGVNDCEDDSDEESCPPRT
CLPDQFRCGNGQCIPLDWVCDGVNDCEDDSDEESCPPHT
CLPDQFRCGNGQCIPLDWVCDGVNDCPDDSDEEGCPPRT
CVPDQFPCGNGQCIPLDWVCDGVDDCEDNSDEKSCPPPR
CLPGQFRCDNGQCIPAHWGCDGVNDCRDNSDEADCPQPT
COASEFPCDSGQCIPQPLGCDGDNDCADNSDEESCQPRT
CEPGQFPCESGQCLPPPWVCDGVNDCADNSDEEDCGDSHILPFSTPCPST

t
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scorepﬁgﬁlﬂgg%gge{&&?ﬁ%%f (§EQC11ﬂ\IMSN5ﬂ) 6%y bn. 73 UUU

2122 23 .[eql [flyl.c..2... clilv]...w[ilv]cdgv[dnldc.d.sde.

2199 22 102 ;?::qu][fly}.c..?s..c[ilv]...w[ilv]cdgv[dn]dc.d.sde.

2236 21 102 z?:ZLZq]f.c,.?s..c[ilv]..[dn]w[ilv]cdgvndc.d.sde.gc..

2217 20 10726 é%..[eq]f.c..?s..c[ilv]..[dn]w[ilv]cdgvndc.d.sde.gcp.

2226 19 10728 é?[as].[eq]f.c..?sg.cv..[dn]w[ilv]cdgvndc.d.sde[ast]g

2187 18 10% Z:i;Z].[eq]f.c..?sg.cv..[dn]w[ilv]cdgvndc.d.sde[ast]g
cp. .t

Fam7 (SEQ ID NOS:616-622)
CLSSEFTCGNGNCIPRPWVCDGDNDCVDDSDE-KGCPEPT
CLANQFKCDNGRCIPQTWVCDGDNDCLDGSDEPVHCAKRT
CLANQFKCDNGRFIPQTWVCDGDNDCLDGSDEPVHCAKRT
CLANQFKCDNGRCIPQTWVCDGDNDCLDGSDEPVHCAKRT
CLANQFKCDNGRCIPQTWVCDGDNDCLDGSDEPVRCAKRT
CLANQFKCDNGRCIPQTWVCDGDNDCLDGSDEPVHCAERT
CLSSEFTCGNGNCIPQTWVCDGDNDCLDGSDEPVHCAKRT
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OoanHHHHHHHa",>yap', <UUUUUUU
UUaro~oOoWCRY(YC722wvoOO
wo2wzpewrgoz U U U U UUUUU... t9 c9c~cIcrRCRTSANER7139

score matches expected motif (SEQ ID NOS:840-842)

.~ Ln wCaawr GI. P4aa E 00 r- aaaaavwwva U QQRAM torn
C aaaaarn mrnacn MM m ki UUUUUUUUU N cv rv 122 WO
2007/ 009018 PCT/ US2006/ 027139 [4191 The fol | owi ng
o(SEQ I D NCS: 286- 339) repr eseat gequences conpri sing
Irimers that bind IL-6 (eachnm)nomsr in the triner
pinds IL-6) linked to an Ingc. bi ndi ng nonmer donai n.
Pncluded are 9 tri Jrers with Gnemof two anti-I1gG
gomains at the N §Ierm nus" sepgirat ed by one of two
Tinkers (9x2X¥2 = 36 tetrareers) YAlso listed are 9
€ripérs withopefof two ant £- 19G domai ns at the

§3 tef:m nus, %%E@; 200 Imkar di versity was

I nwest i gat ed O Stege constructs (9x2 = 18

§etgr anmers). CL%)SE SQ?CEPL%\W
VCGBNDCRDDS A B RS € PDOFREGNGQC! PLD
YWGCDGSVNDCPDDSDEE RECAPSQFQCGSGYCl SQRW/CDGENDCEDGSDE
AN £ CAGS VPTG 3 PRAVVRCDGVNDCADNSDEEDCTEHT
6L SBEFQCQSSGROE BIEANEIEGDNDCRDDSPEKSCKPRT CL PDQFRCGNGQC
PLGE sW VCDGVNDEA EGCP‘I’;,RTGLF’S QFQCGS GYCl S QRW
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MDCADNSDEEDCTEHT
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$DEKS CKPRTCLPP: PLO ¥
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i
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39 EA%\lCAGSVFﬁr@éE&ﬁ EFESGRCE PLRWECDGEDDCVDSSDEASCQPPT
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NCAGS VPTCP SDEFRCRNGRCI PRAVWRCDGVND CADNSDEED CTEHT

CLS SEFQCQS SGRCI PLAW VCDGDNDCRDD SDEKS CKPRTCESDQFQCD
WEG2@HMMBLN W VCDGVNDCVDGSDEAGCPPRTCLPGOFQCGS  R&YIZU 2008027139

VCDGENDCEDGSDEA

NCAGS VRGP SDhe RISWERE{ SHEQAVIRGINS/ARE-ATNSOpIcE¥T Eddhiences

cormp S SSEE QU SGRCL L AWICXCDNDCRDOSREK PR QORSCSCOESECL 1
i GRS B TR AR50 PN v

termifEROPHEIAVPREBNDCEDNEREE WBRRRFORBIGERASNQUSH Hsted BYy 9 trimers

with W@g&%{n RtéA Eg: %:%ﬁgough o dter diversity was

inves ROFNERAL NDCARNSREEPCTEHT 123 WO
b %ﬂoﬂ% 009018 PCTé /! Usg gooal 027139 et

CHPT GQFRCRSSGRCVSPTWCDGDNDCGDNSDEENCKPRT CL PDQFRCGNGQC
CLS SlEIPQCQSSGRCIPLAWVCDGDNDCRDDSDEKSCKPRTCLPDQFRCGNGQCIPLD
WCWNM@@T@@S ~

CAGEVPAOCEGENRTERRIEE T
PTGQ:RCRSSG?CVSPTV\X/CDGDNDCGDNSDEENCKPRTCRADEFQCGSGRC

CLSS CNDCRDDSEKSCKPRTCLPD FRCGNGQCIPLD
WVCE ot o %ﬁ%&%&ﬁ%@@ﬁ DEA
NCAGSVREERPEERCRIIGE ? NDCADNSDEEDCTEHT
CLS&EIEQC RC?RR(SDISPELIAT R4 ng\)’\é/D:ENEDEC' RDW%&D%EWVPAD
WLCDW@@@O&@@@@EB@@W@@_ ‘ BESSDEAN
CAGEVPANRAREFRPRNGROHERR! REDE EDCTQHT

CHPTGQFRCRS SGRCV SPTW VCDGDNDCGDNSDEENCKPRTCQANEFTCS
CLSSHBYC@SGRCIPLAWVCDGDNDCRDDSDEKSCKPRTCLPDQFRCGNGQCIPLD
WVONEEREIRDISEDEEETC Y PREEAPDQ G SICEEEPQ KOUNMATICERNOCERES DEA

NCA ERvPEANSAEP W THEMR RETTTE SGRCH B R CREERINMOSSDEARCOPPT
CHPTGOFRCRS S GRCV SPTW V CDGDNDCGDNSDEENCKPRTCLPD

CLS B C SDEKSCKPRTCANEFTCSSGNCLSPA
ED) § ! 2 (Y O b )G
LLC . Q SDE
ghsai,
CDGDNDCGDNSDEENCKPRT
CLSSEHO QT HORGHIRS C'm% QFRCGNGQCIPLD
F

WVWDEESCPPRTCLPD CGSGYCL QRWVCDGENDCEDGSDEA

W RGO RABIHRD CERCOOR TOL PG YOG SGYRH S QIIGHNDGENERIED GS DEA

NCABANGACP SYTERC IBRERRERAGROR EBANRODCHINDGADRSDEFDEMEHT
PTGQFRCRSS GRCVSPTW V

SCK RRMCYSENREERE HCVPLN

1&) EDGSDEA

ADNSD

F EEEER
EEGCPPPTCLPDQFQCGSGYCLP QAWVCDGENDCEDGSDETNCPART

CHPTGQFRCRSSGRCVSPTWVCDGDNDCGDNSDEENCKPRTCLPDQFRCGNGQCIPL
DWVCDGVNDCPDDSDEEGCPPRTCAPSQFQCGSGYCISQRWVCDGENDCEDGSDEA
NCAGSVPTCPSDEFRCRNGRCIPRAWRCDGVNDCADNSDEEDCTEHT
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CLSSEFQCQSSGRCI PLAWCDGDNDCRDDSDEKSCSAPASEPPGSL CLPDQFR
CAN  GQCl PLDW VCDGVNDCADNSDETGCPTRTCLP SQFQCGSGYCl SQRW
WO/BDGBMOCE DGSDEANCAGSVPTCP PCT/US2006/027139

SDEFRCRNGRCI PRAVWRCDGVNDCADNSDEEDCTEHT CLS SEFQCQ S S
CHPTGRER R4V RCUSPIRRORCD GEDERS CEAMISERN CESRORAEPQERGESN GQCIPL
DWVEBGYRADCADTXBNCAPNRDET BSRIFRICE FG SQFSORS/ BYDGENBUED GSDE

ANCA%@EE@@EDEFRCRNGRCIPRAWRCDGVNDCADNSDEEDCTEHT
DEANCAGSVPT CPSDEFRCRNGRC PRAVRCDGYNDCADNSDEEDCTEHT

CHPT T A EPERIXEERCVP
ADW R : CDGENDCEDGSDE
ANCAGHYPER TiR IV ERIICTEHT

2007/ 009018 PCT/ US2006/ 027139
CHP TOGISEEREL SR CREP PRV DOEINDERN SRR ENE K RS AP R R R QCIPL

DWVCBSIYNDCEDDSDEESCPPRTCLPDQFQCGSGYCLPQRWVCDGE CEDGSDE

CHPTORSEEANGAGR YR RPOREEEDCHIGRO T RVD EBSERDOVITSI BEATIQRS GNCLSP
ALL .* PSR SBE AR RDES DS SEARABERRESICERDOHDSSD

¥ES%9£S&NS@§§B§%%E%¢EV%R‘%%9§DD%‘6%§%%‘SSC PPgDGEND

CHPTIGRER a‘ S YERBS SR 5 p.‘h q‘ - e GQCIPL
e e n il :*:u.':‘;*.% DA hosor
ANC4AGRVPTCPSDEFRCRNGRCIPRAWRCDGVN {DCRAAT

GQCl PL DW/CDGVNDCEDDSDEESCPPHT CL PDg:%ZGS CDCGEND
CHP’EEQFRCRSSGRCVSPTWVCDGDNDCGDNSD RTCLP QFRCGNGQCIPL

PROSSRRQCECIIOB NSRS GADGSDE

CDSG  HOVPLNW VCDGVNDCVDGSDEAGCPPRTCLP GQFQCGS
CHPTeX MWWSWWKPRTCESDQFQCDSGHCW
w =l

EAN

CHP $

QR WY A ICLSADWLCDGVNDCADN
SDEESHRRISHAA DERNSENS E&%HH%PART

NGQC!I PLDW VCDGVNDCPDDSDEEGCPPRTCAPS QFQCGS G %W
CLSWREMM@@WDSDEKSCSAPASEPPGSLCL FRCGN

NGQCI PLDW VCDGVNDCADNSDETGCPTRTCLPSQ:QCGS GYCl' S QRW
CLS SHHAea) R@WW@DDSDEKSCSAPASEPPGSLCLPDQFRCGN

GQC SYNDUA DN PEE] GSCHRTSORARE ISGENDCE

DGSD - L EAEEDNSD EEDEREHT
TGCPTRICLP S OF QCGS GYCI S ORW

CLS GRE PASEPPG DEFQCGS

GRCY RECHGRY S CDGENDCE

DGSR@Q@I%@WB R LSRG TEHT

VCDGENDC

DABIGRCS XDHRCE CRARE BR@ﬁEEé@'@ﬁRCGN
GQCEHIHJ‘(W—'(EEBSI\E)GMSD‘EWSCPPRTCLPDQFQCGSGYCLPQRWVC GENDCE
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S GNCLSPALLCD GVDDCGDNSDETYCASPAPTCLP S QFQCGS GYC S
QRW VCDGEND CED S SDEANCAGS VPTCQP GEFTCE S
WOROZBIRYY. CDGEDDCVD S SDEAS COPPT  CHPTGQFRCRSPCT/US2006/027139
SCRCVSPTW VCDGDNDCGDNSDEENCSAPASEPPGSL CL PDQFRCG
CLSSERQCRSGR CAPDANVCEED SDERD TP RK SICSAERAXHES GHCL@ONBETCSSG
NCLSYEHSINGY DENGSDEANGAGE. APTAPT SDESQEQNGRG PERRICY VINGENDCE

DSSDEABNSMEAR GEEHPE SR BCRER SOREN GBI VDSSDEASCQPPT
VCDGDNDCGDNSDEENCSAPASEPPGSLCLPDQFRCG  NGQCI PLD W VCD

DGSDE, \ ) %é&% AAPT

VCDGJNDCGJNSDEENCSAPEPPGSCESD%%&E@ RCON
GQCIBLD(YEBGQWW@SCPPHTCLPDQF CGSGYCLSQ WVCDGENDCE

DGSIBDER EERNEAT CRAVEIRGK PEFRCTEFNNDCADNSDEEDCTEHT
CHPTGQ:RCRSSGRCVSPTV\X/CDGDNDCGDNSDEENCSAPASEPPGSLCGASQ:

EAPRRESY P EGHRER SEROTEQRIWBAONIGENDCE

DGS TC DEFRCRNGRCIPRAWRCDGVNDCADNSDEEDCTEHT
I%%E)INéDESECl:Z)PF’PPS TCLPDQFQCGSGYCL PQAVWCDGENDCEDGSDETNCPART

CLSS WAWW%%@@&E%%%%%S

Tl

GYC

DQFRCGNGQCI PLDW VCDGVNDCADNSDETGCPTRTCLP
CHPE@FX@WPEWW@MAPASEPPGSLCLPDQFRCG

Y 3 NSEF @WWVCDGENDC
'EDGSEE:WCBWP&AE\FR( CIRBZSURKEEKPND C ATRNSPEGOSI EHT
GRCVPADV\LCDG/NDCADNSDETGCPTRTCLP SQ:@GSGYCI SR W

CHP NG ; DGDNDCGDNSDEENCSAPASEPPGSLCLPDQFRCG
NGQUIPI PREWEHHRETRINGRE Lok FEERSTRFIRER WVCDGENDC
EDG&@E@%@ XplRE VNDCADNSDEEDCTEHT

BT DV CEGVNDCEDDSDEESCPPRT O POFGCGS
CHP N NSPEENC EFQCG
SGR BY A *@{ TC GG GENDC
EDGSIlA] §§RL(E q 3 ANSBEEDCTEHT

WWCDGENDCEDS
CHP RERRICRSS BRI SR VGBSO GRNSDEEDISS/ SBEPPGELCLPDQFRCG
NGOG 30 ERQICED B CRES PRI CLED QEACORED GIRREWYERGENDC

QR WVCD GEND CED GSDEANC‘AGSVPTCP

CHP%F@RN@@@ R EONDNSIEDNEAPEAAEIAP SSEPPGSLCQANEFTCS
IEBBWWQCGSGYCISQRWVCDGEND
CED BE%‘@I‘B PR VPR NREIRFERES DGEDDCVDSSDEASCQPPT
QOGSGYCLSQR W VCD GEND CED GSDEANCAGS

CHP i BPB&&ECcPPbQFRCG
NGQ MORSRERS ENDC
EDGYPEA FORSREREARA A%%P

VPTCPSDEFRCRNGRCI PRAVVRCDGVNDCADNSD
CHPTGQFRCRSSGRCVSPTWVCDGDNDCGDNSDEENCSAPASEPPGSLCLPDQFRCG

NGQCIPLDWVCDGVNDCEDDSDEESCPPHTCLPDQFQCGSGYCLSQRWVCDGENDC
EDGSDEANCAGSVPTCPSDEFRCRNGRCIPRAWRCDGVNDCADNSDEEDCTEHT
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EEDCTEHTCLS SEF QCQS S GRCI P LAW VCDGDND CRDD S DEKS
CKPRT C GAS QFQ CGS GYCI'S QRW VCD GEND CED S SDEANCAGS
WO/BITM0BEFQCRD S Kl CLS PCT/US2006/027139
ADW. CDGVNDCADNSDEEGCPPPTCL PDQ:(IIGSGYCL PQAV\X/CDGENDCEDGS

SGH@MW@M@N@@E@D@%R\WCDGEND

CED@ﬁEAﬁ@A@@ﬁTWEVR@Rm@@W@d/fE’EﬁBDEEDCTEHT
DEFRCRNGRCI PRAWRCDGVNDCADNSDEE ~ DCTEHTCHPTGQFRCR

CHP ) : E%ﬁcs]p?lﬁAé’HPGSLCGASQFQCG

sox feas g s

VWCDGENDCEDGSDEANCAGSVPTCPSDEFRCRNGRC] PRAVWRCDGVNDCA
CLPDQFRCGNGQCIPLDWVCDGVNDCPDDSDEEGCPPRTCAPSQFQCGSGYCISQRW

VCDGENDCEIEHPE, ) S HMASERPISSDEE
DCTEEB{TCLSSEFQCQSSGRCIPLAWVCDGDNDCRDDSDEKSCKPRT
CRADEF(I:GSGRCVPADV\LCDG\/NDCADNSDETGCPTRTCL PSQFQCGSGYC! S

ISQR
R i hneD

D EEDCTQ—iTCHPTGQ:RCRS
CLPW@@@B@W@MEWRTCQRWSGYCLPQR

GSDE ONPBCHERABSE CDSYRNDWADNSD
EEDOZ@IGEE@DSEEFQCQSE@B@IBBAWVCDGDNDCRDDSDEKSCKPRT
VPTCQPGEFTCESGRCLPLRW.CDGEDDCVDSSDE ~ AS
CQAWW%BQ@QW%NSDETYCASPAPTCLPSQF CGSGYCISQR
WV CHARRDEEERRBRRNERARPICI R (IR BERNR. DDCYDSSDE

ASCUA NS

CLP i
WVC
EADGHRAPV{/SH8

VPTCPSDEFRCRNGRC! PRAVRCDGVNDCADNSD
CLPW?@@W@@@WWESCPPHTCLPDQFQCGSGYCLSQR
BID PRSEUEFRCRNGRCIPRAWRCDGVNDCADNSD

xR WV CD GENDCEDGSDEANCAGS VPTCP
CES FRRNRESYNREADNER S TFAGTRPR CHP PEFTRSESSEY CISQR
WVC ﬁ%ﬁ&%%ﬂ@%@@%@%P@WCDGVNDCADNSD
B S e

CGA N %ﬁ% RDSKICLS
ADW C I?(&]IEPGSD

EINGHAR TCRSSER{QuQ@ed ORI Lﬁ%‘}’? SPERORSPEKSCEIRI ng
trimers. [421] TF-1, a GwW CSF dependent human

CLPEéIER(E\GNGQﬂdBW@DGVN%,PD@@EEGCBHB&%HS%Q@GSQYCISQRW

VCDGERDCEINIDEANCAGSVRTOBSBDEFRERINGR EIRRA WIRAPGYNIMCADNSDEE

DCTEHTCHPEGAFRGR SSGREVEBEWV CDEDNDEGDNIDEEN €8 APA SHPRGSL
efficacy of IL-6, IL-6R, and/or gpl30 inhibitors is
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wel | -established in the art. [422] TF-1 cells were

mai ntained in gromh nedium (RPM 1640 suppl enent ed
wowRh/oad181M 2- ME, anti biotic-antimycotic), 10%EBESHNE027139

5 ng/mM hGWCSF (Leukine). Prior to assay, TF-1 cells

CLP G aDW YODGN ED CARXSDETGOPTRIFCIMRIQFRAGS Y CISQR

WVCPGEN 13&@35 DN C R GSVIELCPRDEFRER NSREIPR AWRCDEGSNBG ADNSD

EED fE P\NGR”Ss@jmtlbpﬁﬁdﬂ/@mmhm@eﬁi@mN@sttEppGSL
pr| r to the assay 127 WO 2007/ 009018

; DTG *rR G&vRISQR

WVC : DCADNSD

EEDQ’J;E%@HP@ é%tSEPPGSL

the N-term nus (whi ch in other exgerlrrents vvas

CLPD@R&:GN@I&I@LDWYC@%VN&G@DSHEE CBPRACHPPR %%ﬁYCLPQR
WVCRESENDCEDGS DRAREGAS GHP TCRSDEIRGRNARCIERAWREDGVNDCADNSD
EEDCTQHEUHPIIGQFRORS$GRCVE I ¥ CRGDINDOGHN SREESESAEIEPPGSL
for 45 mn in a humdified i ncubator at 37C
QANE ’T@sQGN@:L%%ACE@%DG@ﬁcGFET\IJSDEN@A@A@@@L%UFQG@S@YCISQR
ENDE Us@g BABSS PGP GEP@@ES@R@EP‘LR@VL@DUEDDC@DSSDE

s .Cé‘g%%WﬁG?’W? pieeihatgrmas:
CLPW%&C{@&W@&%@??E& E@% %@&é&&}ﬁlﬁi
EADGS Pl R GR e A W DR A dEbeost

sem automatic cell harvester (Tontec, Inc.) and
cuau_schmm@@mwwwm@wm&mnaaﬁﬁs@aguﬂ‘@Pmmcg%sGYCLSQR
WVADGENDEEDGSIIPANCAGEVP ECPFREKR ARNEFRIEGIPR ARSI G ¥NRIGADNSD
EEDEKPHECHPY GOFRURS SGR CYSPIIW UCDIGDIDCGINS REENSCS ARSI PPGSL
Cont rol experinents determned 0.2 ng/nL as the EC50

g%hUS(ﬁIéVPLNW\V@E@JNDOV@G@TEEAG@Q"PRTI@HQ*GCQEQ@GSQ}YCISQR
EED

G EANEAGS VP TEPSHRPR PRARSR APRIAWRIADGVNDCADNSD
R é’éﬁr VEPTY ogv@% b Com@ﬁE’f’lJ@@A@ASEPPGSL

mm at concen

ceA%rmﬁgﬁ@m%% i; @
%ND&&%]?

ADWLRG DGSD
ETN@BART%T@E%RS%RW&PTW GSL

can be identified and ranked on the basis of the|r
ExanipleBogi cal activity. Exanple 9 [428] This exanp
descri t[éEO]E)([ﬂﬂﬂ ¢xaamlsdaenibessixpatimens demomtatihg ndimmgon of IL-6~

r.es n.cell line. [429] Mononers
mduc\ﬁgrcguﬁ ‘?r? dﬁt‘g'%?’ﬂlérll%ﬁléneﬁﬁ i nfl uenza henmagl uttinin
(HA) epighgp el"ft-?ga GNRCSFeRAS REt K@ @ HAFREuKemid EclliBRs] was

as a primry flow cytonetry detection agent, with a
purchiabedoirers ASHEC (GBEEAOAN -8 seasenigtimplatonal Badl ogbprqljferation.

e ESEAS0  RBYHEhREL 5 AL AR

well-bdtabish@Ninltie atr ansfected with a CD23-1L-6 fusion in
the pDi splay vector (Invitrogen), resulting in cell

surfac e[4§2(]p 59 icgﬁk \%re | Laiftained in growth medium (RPMI 1640
supplemented with 50 uM 2-ME, antibiotic-antimycotic), 10% FBS and 5 ng/ml hGM-CSF
(Leukine). Prior to assay, TF-1 cells were washed and cultured overnight in growth medium
plus 1% FBS and Leukine. TF-1 cells were then washed three times with growth medium
plus 1% FBS, without Leukine prior to the assay.
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128 WO 2007/009018 PCT/ US2006/ 027139 [431] 9 triners
were tested for the ability to bind 293FT/ CD23-1L-6
w@dormo9otht r ansf ect ed 293FT cells,. as wel | as Bar/kK8§1006/027139
HuT78, Arent AR, U266-BL, Raji, RPM 8226, and Daudi
cell | [4281‘: Seyed] dilutie d&nmébeﬁtmvmoalmnd amllx)deGlZ)}le%OS -111,
det erm ne nonomer. bi ndi 105 cel @tﬁvvere

R&D SFipma o0 (IR MO, P EBTCie0) G SEARESLS Ao - raperising
an Igd €§§1 ’_c\p na‘ﬁg 6153{% f\]et'é%lé n]ﬁé‘ tdhisie i etherexPdtnese Way thﬁrlﬂ fiého

s were washed once with
affect lllc@bmdirrg) RACPrephsdnn grpwth ufedam pluisdfio FBS usg mb@ted With a fixed

conceb ST A5 S5 43 g vt

0 BiiQ heel ogy) and incubated on ice for 30 min.
at 37 @Clgﬁta lvé?% vva£shed once with 4 m ice-cold FACS

oLt OB col UL AR e o

anti- I@thﬁﬁ'iﬁitﬁs-lﬁﬁﬁ BLageiif R06Syell ﬂd@&bbﬁoﬁ@lﬁe (B¢di@cDitinom) in a final

anal yzed using Cel | Quest Pro (BD Biosciences
Volurrgmfl?@t) mil/wellferdD b inorhwaudified inpabatgetict/nrned C?Q% gél:?ﬁ” ere

pulse- ﬁaﬁ)g eélé%lﬁ;é} 5bg/§vng fnfhf] {1:18% Rﬂ“eor ! alth%e c@%%ﬁﬁé the final 16

hr of @P&!@e Fbldfes SRy Iﬁ@'ﬁéswiﬂ Vit & séxﬁiamnmub @a]ahzrvas’utn (ﬂ“onhjzec Inc.) and
a 433] T ti-1L-6 t

[H]- H}%&Sﬁ@[lmqugorg%grgggﬁp@m us{r{ghne g&%&-cﬁr{t&c&dﬁc—gﬂhﬂ

Elme . ﬁt%klg% a?ce %%}E$gd fOkve ¥ cf ﬁr(brﬁ H@pI@fe walsl |1 nes

I'S ass rovides a neans to screen

f
Spec 11y e %ﬁwﬁ{s defergine TRy T AT B8 bl o or
stlmupd%nla%'f@nl ééj’]p&[)hﬁﬁtuonf actor in the devel opnent of a

therapeutic, and can be used to screen and select for

opt i nal[426}oITék§Lﬁlf1@§L @fmﬂﬁﬂl@lﬂg_l@ﬁd[%@]Ceﬂﬁr(&lf@*ﬁ'ﬁ%}n@uced by 0.2
ng/m]g‘rﬁﬁgtﬂgs% ;%%1' ngta%%g§¢1@%g9nng§% 41{3 g]e invitro

Experi mazm)s THe¢ ﬁs@ﬁpﬂoofdﬁed n@ﬁns&to%lcﬂaen n&)njbﬁﬁﬁs @PRultimers for anti-

machi ne. The running buffer fo ex
IL-6 aquSitp i @} ’é’c‘é%ﬂ”l‘%ﬁ?f’(z‘ﬁ R R a%\‘ dite‘ﬁ%}f%&mé%a vafaSs for
teste(# éﬁﬁ %9121%1&1&&% W e B14RL£HE RIRhHEST A thfked on the basis

usi ng NHSI EDC coupl i ng and
ofth@ﬁhamgi@ahmnmtpl ocki ng according to the manufacturer's
protocols. [438] Serial dilutions of the 11-6 binding
trimer used in Exanple 9 were prepared in the running

Exa,l?#gfger and injected over the IL-6-conjugated

L[LI?.S]S' "Hﬁéilexanﬁﬁ§ Hésectipg dxperiinbhte deignMieeing Bnomomlkr binding
coupl ed fl'owcel |l was subtracted fromthe data to 129

to a JI®- ezq;@eslsmggm&nw@wlmszooe/ 027139 mi ni m ze buI k shi ft

(HA)'@@%@ ta@4 391s dnﬁﬁl%@ﬂﬁdﬂmonfdr t@b@ﬁseﬂhte aq!mlnaary ﬁow 011tci]netry
bi ndi ng npdel vyiel ded val ues_of ath.)
deteckign agept.gmith p ﬂglomscieélt iaggﬁbaml-g%%ggggib aq‘nbo eing used as the

secondary detection agent.
[430] 293FT human embryonic kidney cells (Invitrogen) were transiently
transfected with a CD23-IL-6 fusion in the pDisplay vector (Invitrogen), resulting in cell

surface expression of IL-6.
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[440] This assay provides a nmeans to Screen nonomners
or inultimers for IL-6 binding affinity. Affinity to
wo 2eoG/oomys be used as an indicator of potenti al PCT/US2006/027139
bi ol ogi cal activity, and can be used to screen and
sel ect [43a] 9piimenlweretestedlfesthe Emhtmtlod)iﬂdzspll’ﬂq:D’zBﬂlké cells.

Untregefedted 205 Tt o ek g upker %iv%fér%ulilg URsGop. Rafelis2zs,
and D] ff B R deolal Sl iaRls O o 500wt PBS,

1% rmu{;@fZ;; e determinempened biemig, Qrﬁ)@@f cells)werndtairieduvith 10
uM I iR O S B B e bEra: oAy A a4ei R R hers 6.01%
sod1u1§%%1;&3} S B Obin(nspéélls' Wers §laliBd dieé wemied] feruald FACS staining

Iced mce by intracardi ac &uncture [ 444]
bufferyéten mmspmdeﬂ toy1 011 SA GSstaimongrtidiee plugiOtdug EIéFC-conJugated anti-

r.er nstr Bi 0squl &
A T Rpdp R S ASPHA Lt R ) FE Tp ke dpycs g min. Cells
were Whihd ofSPH R atn@l iAo TN ﬁﬁﬁ[ﬁg&)dﬁ&t r’cﬁerﬂﬁd@p&ﬁedﬁﬁ@.bo ul
nouse. [445] Triner doses were prepared in 20 M. T

FACSp%mn@g bpéfor and amabized psingmFELSCalibyy Flevearnmgtss éBPd?e}P%enceS)

o R e 5 e | PP
mean {Hi6resMnceNdp ﬂd:tﬁirmﬁed Racack MISIHIH ek - é)fmlﬁerp endCoatjnalized against

[446] Triner doses,_caontr ocI anti bodi e
the gaogreire peangilygroseapgsefor e cell g5 I%gf figsteq 4HQ mpgoctonsl

icle alone were injected via the tail vein. One
antlb%ua\r(oq{éater 600 ng IL-6, 200 ng IL-1, or vehicle

al one /om) 56 sery . niected ..

intr api‘ﬁ%? Hi‘ﬁlaiﬂ?l §%W63$%%\%?%%th%tt§m§ig@o%y to 293FT/CD23-
1L-6 dellb, 8FitH ANbinf g etRtedabLar AR thd bthBellaids BRtddm

harvested. Serumwas frozen for shipnent and storage

prior 4 T [ r B

conpl eﬁ%@ 2[%1?% asa%ye‘% glg% eﬁl%ﬁlgsg SC’ISL'I(] g}o%%l@ﬁ U ctulmne]i)S for IL-6
bindifI§RBificlty. GSpédﬂﬁcﬁqm)f #qsb, ovthafﬁeil-shtfaﬁe prbtemﬁsrcaﬁ fbo\ae uimportant

no affect on acute phase otei n induction g q[qa
facton ip the dqvglgpmsnt %atinﬁrapeweaﬁm{ﬁﬁn&etw tqgef gyang! Select for optimal
moleéﬁ&c' fic. The inhibitory effect of anti-IL-6 trimer

al so found to be dose-dependent. These results 130
V\D 2007/ 009018 PCT/ US2006/ 027139 indicate that
anti-IL-6 tr| mer can inhibit specifically the

Examplg 10, cal nction IL-6 in.an setting. . .
Exampl ¢ [Lhrapromie descahsIcapauRars eisnsd fo ifesan sn vitro
binditg%foﬁﬁt%% t“rr%rmr{b%é@g Sequences based on the A

sca d. The followi ng sequences were
i dent i fl#3ad aﬁxpemtdﬁmtg wiete @rfosmae a8 aBiacosy 1¢0Q PR machine. The

runm{lglgdfgﬁg%o%g ?)!pgglgag?} lé%?%l?‘y@ lgeg%gagt;be 8&1’&&1 E&’ 1 n{M CaCl,.

CESDGF G@&M@@@M@Wﬁ@%@@ﬁgﬂ@@m@nm chip

QR DGSDEANCAG .

umngs*Uﬂﬁ/@DgDBm@Rgmtp rrviReDe\npENmNEoedingtethamanufacturer’s
ot DQ:RCG\lGQCI\/PLDV\X/CDGVYDCPDDSDEEGCPPRTOAQSKFQCGSGYCI S
P CDGEYDCEDGSDEANCAD

[438] Serial dilutions of the I1-6 binding trimer used in Example 9 were
prepared in the running buffer, and injected over the IL-6-conjugated flowcell. Signal

resulting from flowing over a mock coupled flowcell was subtracted from the data to
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SVPTCPSDEFRCRNGRCI PRGARCDGVNDCADSSDEEDCTENP
CLSVQFRCGNGQCI PL DW/CDGVKDCPDDSDEEGCPPWI CAPSQFQCGSGYCI S
WORMWNYOBGESDCEDGSDEANCAG PCT/US2006/027139
SVPTCPSDEFRCRNGRC PRG\/\Y_CDG\/NDCADNSDEEDCTDI\I'I'

f ERNEREVASRSWCCDGVNDCADNSDEEDCTDPT
CLPDQ:RCGNGQCI PLDV\X/CDG\/SDCADNSDETGCPTRTCLPSQ:QCGSGYCI S
Q?VWCD@QDCEWN@%f the data to a 1:1 binding model yielded values of

47 ' F

Kon = bﬁ %[T)%CL PSQFQCGSGYC! S

s a means to screen monomers or multimers for 11L-6
VPTCP %NGR%%@%% WRCDGVNDCADNSDEEDCTEHT N
bindin@ AHGFRCENEYR! tPLDMrenGvDEA RasDETREERT oo RsiHbGusgd stivity,

anad ¢ GDCTEHT

CLSDQFRCGNGDCI RL DW/CDGVNDCT DDSDEEGCPQRSCAPSQFQCGSGYC! S
QGW/CDCGENDCEDGSDEANCAG
ExampleTRSDEFRCRNGRG PLAWRCDGVNDCVDNSDEEDCPEHT

CL PDOF RGP pppteseymiea BRESDROMtRIRREERPRGhoRET Stivity

DGSDEANCAGS

Ofantg@%%é&ﬁ@a PRAV\RCDG\/NDCADNSDEEDCTEI—W

CPSDKFRIBNGRG &2k DUMERGINDY
Q?V\X/CDGENDCEDGSDEANCA

%2&2@@%@%@%@%5@%%& SR

intrapwﬁbﬁﬁb@ﬁ!ﬁmmmﬁce following IL-6 injection (6 hours) were
SVPTCP FRCR
predetepaigeg

harveSEYWoR@NDEERGH @gﬁg%cardmc uncture.
SVPTCPSDEFRCXNGRCI PRAVWRCDGVNDCADNSDEXXCTEHT
P 0o Y RV P PR R AR RO Fcrer

insmaﬁf@mm@%mm&ﬂE@ﬁﬁtment group, with

CL PDQ:RCGNCQ:I PL DV\X/CDGVNDCADN%DETGIZPTRTCL PSQFQCGSGYCI S
duplicaa/ S At : e for each mouse

VPTCPSDEFRCRNGRCI PRAVWRCDGVNDCADNSDEEDCTEHT
CL PDQFREENGD0 R Dv¥EREDICADNS DETSEN RS HIEP TESEYINEC], 1

are
contafre’ g(%[:)GENDCE MMMWE&%&%@%

(ASSOSVFEF@?S@FQQ@NGRCI PWAWRCDGVNDCADNSDEEDCTEPP
CLPDQFRCGNGQC! PL DW/CDGVNDCPDDSDEEGCPPRTCPPSQFQCGSGYC T

ERW/CD@ERNPCHERGSEANSAéontrol monoclonal antibodies (anti-IL-6 or mouse IgG1,
SVPTCSSDEFRCRAGTClI PRAWCCDGVKDCADNSDEEDCTENT

500 ugPPOOPRCENEE LD DY A AT NS BE TRES Dmﬂatp%@ecc%@muslater

oo NI B (s s

intrapehi fPDEHRCENICHGHS b PMUERGYNRARDISHEXBERHSS CRRNQEIBGE MM Srum

harve AT PIEF HURTRET DAV P BEIBREreESReb.

CLAHQFLCG\GQCL PL DVWCDGVTDCPDDSDEVGCPPRTCAPSHFQUGSGYC! S
et emplety amogaged a@:ite phase protein

i ST RRRBEIEA S ot s o s

protein induction by human IL-1, indicating that the inhibitory effect is specific. The

inhibitory effect of anti-IL-6 trimer was also found to be dose-dependent. These results
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CLPDQFRCGNGQC! PL DW/CDGVNDCADNSDETGCPTRTCL PSQFQCGSGYC! S
QRW/CDGENDCEDGSDEANCAGS

WO/BINZRSDE-RCRNGRCI PRAWRCDGVNDCADNSDEEDCTEHT  PCT/US2006/027139

CLPDQFROGNGQC! PL DVWCDGVNDCADNSDET GCPTRTCL PSQFQCGSGYC! S
indicafRYMCRGENDCERESRRANTAG s pecifically the biological functions of IL-6 in an in

VPTCPSDEFRCRNGRCI PRAVWRCDGVNDCADNSDEEDCTEHT
vivo S@@&EFTCSSGNCL SPAL L CDGVDDCGDNSDEAYCASPAPTCLPSQFQCGSGYC

| SORW/CDGENDCEDSSDEANCA

GSVPTCQPGEFTCESGRCL PLRW. CDGEDDCVDSSDEASCQPPT
ExamplgANEF TCSSGNCL SPAL L CDGVDDCGDNSDEAYCASPAPT CL PSQFQCGSGYC

I SORWERSENDEERSMapANS4cribes generation of additional IL-6 binding
GSVPT GEFTCESGRCL PLRW.CDGEDDCVDSSDEASCQPPT
seque@_epb@;%@\u@gél oy 69E0IDCADNSDET GCPTRTCLPSQFQCGSGYC! S

The f N% %@mﬁymdm% I1.-6 as measulzf:d by ELISA binding to
IL-6 aﬁua@@m@%@@w&wﬁw mmmwawﬁmmmasm@m S

CLSVW@%%@
SVPT
CLPPYRECRSEEQEBNCREIPRANECHEr NDSEDRSIEENCIT TR CDGENDCEDGSDEANCPG
TVPT@P@TW@EWDED@PPRTC@S@KCGSGYG S
cLPD RO CEXID DR CSENAT (YEB CPTRTCLPSQFQCGS GYCISQRWVCDGENDCEDGSDEANCAGS
VPTCREDFERORBER RS RR VSPEAAREBERMNBADNSDEEACT DHT

CLPDWW&WWWMMW&AGS
8D WDEEDCTEHT

RBXXCPTRTCXPSQFQCGXXYCI QRWVCD%Z CEDGSDEANCAGS

' RBCSDNSDEEDCKVHS
opsmzmﬁzmm CEVDIAY CEES DR OE S ECESBoRT Y ST e T ACAC
SVPTER AR TSR SR BRI SR SPERRS TEPK DXF QCRNGRCI PRAWGCDXX

CPsDRROONE RS RROOAROEN DR DX SREXNCRART GHXS GFHHCCS G SCAC
SVPTCRNERDEE YRR ERENONIOARNGPEEDCTEHT

cPsOSHSOSREEE WE&WWW%VCDGXNDCEDGSDEANCAG
SVPT@WRW IBCRMBSDEEGCPPRT CAPNQFQCGSGYCI S

CPP%‘ DR v ' | RTCAPSQFOCGSGYCISQRWYCDGENDCEDGSDEANCAG
SVP CLX’\\I(E)IZFLCV 4 HE0R DEEDCTECT

cLp WCM%%QF&M&WEM
VPT CTEHT

LXPXCXAXRXXXXLXGXLXXXXXXRTHFXAXXXXXPXXXXPXXX
CLP[]I%RCGNGQCIPLDWVCDGVNDCADNSDETSCPTRTCLPSQFQCGSGYClSQRWVCDGENDCEDGSDEANCAGS

VPTC@W@EW&%&E&B&%DEKXCPPRTCXPSQFQCXSGYQ s

HERIASGEGCPPRTCAPSQFQCGSGYCIPQRWYCDGENDCEDGSDEANCAG

XY S
SVPWWP@P?’WWDNSDEEXCTEW

CLPLQFEMB@RN@Q&&MWEWWWW@WG@@m@CAG
KIOORORSPEEDCTENT

CLP ﬁ%glmﬁ%ww&@%@&m%vw&NDCEDGSDEANCAGS
VPT EMSCEXRGNEXCAIINSDE TGCPTRT CLPSQFQCGSGYCI S

P QCGSGYCISQRWVCDGXNDCEDGSXEANCAG

CLP
SVPA

XXSDCJ:LCXXGXCI PLXV\X/CDG HDXXOXXXEXXRXIOXOXIXXKXRXRXKL X
CLAROECENCRAOMOC RO SRETHORTCAPSHFQCGSGY CISQSWVCDGEYDCEDGSDEASCAGS
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XPXXXFXXQXXXL XXXXXXXKXRXXXXCEQL EXKQXXSAXXFAKGXXGPQAPPPP
PPPX
WELQDOFRGGDGQC! PL EW/CDGVDDCADHSDEEGCPPRT CSPSQRFIZERI0 @ 7139
CDGENDCEDGSDEANCPG
VPSR B ES R CIRRPINRIRCY FIRARFROER D SEXTADNSDEEDCTEET

cLPisdrRESIIRCRNACH NBMMNEAME AR SR X B S R B SRR R acs
VPTRRMEABCRIEINDC NS DENNCEGBS DEEDCTEHT
CRCL PRDVRCH

DEEXCTEHN
BT R PR RIoERSERTA§es

D
CQA| X CASPAPTCLPSQFQCGSGYCISQRWVCDGENDCEDSSDEANCA
GSVW%@&W@%&%&E@KM%MW

wm ROGNG MWWWMJ@EVm@WSM¥QA§CAGS
B RO RCPDEVIYQCAPTSDEEDCKEHC

oLpD@i@%ﬁ@Eﬁmb&BWW Y PSESB A cd 32 ip B espeancacs
VPTCPSDEFRCTONGB S BRAPGTP §IBROABNSOEPE BT

CLPM@%WVHB%E%&% ] MWE&-%% DCEDGSDEANCAGS

VPT SDEEDCTEHT
PRAVRCDGVNDCADNSDEEDCTEHT

o R E D A A AP SeprpSESespen s

oLp g%\%\AX/CDGEI DCEDGSDEANC‘AGS

. ; FEGSOTREE$TVVCDGEYDCEDGSDEATCVGS
veT ERE%%“ %ﬁ%%mpmmqs&mma S

cLs FNDEEENGS B ANCAIEE GCPPSTCAPSQFQCGSGYCISQNWVCDGENDCEDGSDEANCAG
VP G TP R PR R RANRERS VR R 5P RIERE DHSDEEDCKAHT

CRPIQE RONGOE AN DM Y CEXE DX R B BRI HCE RS EeARR T IeSdeE RicTa
SV. B RIS PEVQCARYSDEADCPEHT

DEME ECENTIHE TR X AV SPEMR
ngT@@mmmmm@iﬁééET&PTRTQ%&&%&%ES%CAD
e —————

e o0 PLDV\ACDG/N DNSDETGCPTRT CL PSOFQCGSGYCI S

XXX 1_ GRS KKCPARTCXXSQFQCGSGYCISQRWVCDGEYDCEDGSDXXNXXXXX
XTCXEXRPRGOER N INDENBRSBRXDCTCHS

VPTCPSDE FRCRI\IGRCI P V\RCDGVNDCADNSDEEDCTEI—FI' .
CLPG %WWQB_WW VG
SVTT E‘/ﬁ

ORW/CDGERD CA

CLXY R RRINERCN RRANREDCUNRICABING DEERNGTBATXLXXXL GXNKLCWPXTXXS
%%’W%MWWWMPS@@@GM S
CXPDQFRAMKENCH & D) AN G(XCPPRTCXPSQFQCXSGYCISQXWVCDGENDCEDGSDEANCAGS

VX R A OB P P RO R BRI JoRANREEXSTAYIDCADNSDEEDCT EHT
CLPNGQHACRNEPONGEREE Rb EAK S MRRF L AP B E S B B N B e SR R sy

PACP%W@D@ m&mmsencmm
CLPA REPVIA/S p s
VXTC é@é&@% N

,“5_, ! EBPIEBEZHRIOXXXXXXRXRXXLIKXXKXQR QXXX RXXXXKXXSFXTX
F CRNERE] %WWW@?@W

CLODQFART SHYLRATVANAGHEREHAD AL dchbCR DEE RERGE BRI RS M IE Q5SS D EhRrc

S P R R SR O AN S PRI ARYSHFEDCTEET

8;23@8%5@@%%@%%@%%%\§§GENDCEDGSD(E,(LI\NgEGs

cLPD &RV ERSRBEANS DGEHDCEDGSDEANCAVS
.pmp\a@?@%@aﬁﬂ@ﬂd@&@@ BRI ADNS BEESETRMC

P CDGVKDCPDDSDEEGCPPRTCAP QCGSGFCI S
CPPK%% REGLSHA MM C}%PRSCAPGQFQCGSGYCISQRWVCDG NDCEDGSDEANCPGS
VPTC LNaPIPRA A DEDDCTGH
SVPTCPSNEFRCRNGRCI PCSWHCDGVYN BCADNSDEEDCTPHP
CLPDQFRCGNGQCIPLDWVCDGYNDCADNSDETGCPTRTCLPSQFQCGSGYCISQRWYCDGENDCEDGSDEANCAGS
VPTCPSDEFRCRNGRCIPRHWCCDGYSDCPDNSDEEDCKDHT
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CVPDQFRCGNGQC! PL DW/CDGVNDCADNSDETGCPTRTCLPSQFQCGSGYC! S
QRVWCDGENDCEDGSDEAHCAG
WEYRTOMMDEFRCRNGGC! PLAVWRCDGVNDCADNSDEEDCTDDT — PCT/US2006/027139
CLPDQFRCGNGQCI PL DW/CDGVNDCADNSDETGCPTRTCLPSQFQCGSGYC S
Q?V\X/CDGENDCEDGSDEANCAGS |
CESDYRT GRS ORERECRNGRE ¥ RA AR EORIOCIIOR QS SEr ISR COGENDCEDGSDEANCAG

SVPT@EWRQW&&@WE%DETG@TRTCL PSQFQOGSGYC S

MCEDS ANEABSCPALTCAPSQFQCGSGYCISQRWYVCDGEIDCEDGSDEANCAGSE
PTCPWWWWW&NETCADRBDEEDCTEW

CRPD%C%MPMMWP@ BHARCAG
SVPT BERNESDEINNEFEDEEDCKAHT
NGRELSZRYVRCL DDCA@'%%;EE D GENDCEDGSDEANCAG
s TR e SR e SRR SRS
CLPD eepmgpgﬂN' D NCSY. CDGENDCEDGSDEANCAGS
VPTC (i FRLGRNGE 4 ERER
C VNDCPDDSDEQGCPPRSCAPSQFQCGSGYC! S

CLPDWMWE@N@\@'GCPTRTCLPSQFQCGSGYCISQRWVCDGENDCEDGSDEANCAGS
VP T RS RSB RS HR AR (AR S ANEE XS RIBCSDNSDEEDCAEHP

cLPDEHREBEAREENHICENDONENSDEIGC EXBPOE SDEEGNRRT NGAGS
VPRI DARRS B IR RESGHANGARNSBFEOCTEHT

cLP OB R HRGR R GR IR RN ARG X ok S AGSIIGEEXSTHORI VCDGENDCEDGSDEANCAG
SVPTGAPEGE QUBE CYIRSQRAVCBBEREIEIES DEV GCPPRT CAPSQFQUGSGIOI S

%«i@,ﬂh vg%(qw- QDBEDEE GCPPRTCAPSQF QCGSGYCISQGWYCDGENDCEDGSDEANCAG
PVPT ORI R OB N D RAVRERCYSIDCADGSDEEDCTEDT

cpmmﬁaHB‘&E’%Q&?%?&%W&%%&@A&W

KCPS = ECREHT
SEPTCPSGEFRCRNGRCI PRAW.CDGVNDCADNSDEEDCT GHT

SRR R e S

CE
CLPDYFRCCRSDIE O ESOREKSPRMJCDGENDCEDGSDEANCAGS
VPTC&%W%W% DETGCPTRTCLPSQFQCGSGYC S

cPPEQRRBECEXSEEM CPPRTCAPHQFQCGSGFCISQRWVCDGENDCEDGSDEANCAG
SVPTGESR DNSDEEDCTEHP
HICANR RGPS HENOEEDBERABHCAG
L VR (IR S RS R FIEENTcEB e ¥RANcAGS
&?3&%@% ‘%& EEOBRLRR FAROT
cLPoSE At %@M&B@Qf&%@%&%&%%@%&m
VPTC AR SO SADNSDEEDCTEHT
NDC\/DNSDEECCKEHT
S AR SR BESE

» WWW@GSV

cLPDRMIHURSIE BRERNERC BRNACSDER NBCTINSERFOSTHIWTDGE Y DCEDGSDEANCAG
SAPTCPIRFERGRNARPHINAN FRESEHER P AN L F IS SDEDGCPPRT CSPNQFQCGSGYCI S

oL EEER PRTCEPSQFQCGSGFCISQGWYCDGEIDCEDGSDEANCAGSY
PTC%WBM@W@WWDNSDEEECREW

%\EE %% R e IR IR SRR SIeRcA
‘- P ‘ ADGSDEEDCTEDT
PTCPSDEFRCSNGRC] P

g;';ﬁx&ﬁ@g@s&ﬁé e

CLP sone detail T od {oses of cl gr tsg " DCEDG NCAGS
?é%‘%%%‘ﬁﬁw&?c szva@@ ST SR BT
foma rea i scl osure that vari ous
CEDGSDEANCADS
sgﬁggﬁmﬂg%@gﬁ%ﬁmmEggé%ﬂ;ﬁ%wﬁv@sww

CLANQFKCDNGRCIPQTWVCDGDNDCLDGSDEPVHCAKRTCPSSQFQCSSGWCISQRWVCDGENDCEDNSDEANCA
GSVPTCGPGQFPCNDSDRCLSVPRLCDGDDDCGDDSDEASCQPPT
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the true scope of the invention. For exanple, all the
t echni ques, nethods, conpositions, apparatus and
waeymrem®igiescri bed above can be used i n vari ouBCT/US2006/027139

conmbi nations. Al publications, patents, patent

appl i cations, or other docunents cited in this
CLPD@ARGEINGROMPIaN VP @YNDE RO BREE 6ERTREREP BYF QP E$ @ CISAREYGPRENDGBP GSPEATCA
CSVPRERSPRRECH RGP CAVRCOBYNIPHUEERERCE T e same extent as if
cLANGReBNGRCPAiW ol DcpEsbERVatAKBIGPSSEHRESHGWCISQRWYIDGENDCEDSSDEANCA
GsVPappl i cation, or other document were individually

cvsphHEGREEE PLoW RS NDEHDBSIRPEGHPER ARSGFE@Iser @8 E@ v ESdEYBEHDGSDEANCAG
SVPTER$DEFRERISGRCIPRAWEDRINDCTRNSIEABCTEPCT/ US02/ 13257 and

, 2/ s

e e T
t hei tirety. 134 WO 2007/009018 PCT/ US2006/

oS S SR e

uence ‘
APVPPGEDSKDVAAPHRQPLTSSERI DKQ RY! LDG SALRKETCNKSNMCESS
KEAL - [449] While the foregoing invention has been described in some detail for

purpo’ééwg@ 511 ersta%%:gyl %v-ll \é}glelal- 0 gr%Fs%%Elr\l( o reading

of thiSURdIKMIrk Bhak %%%MBQ%HP@%EM%@M K ARDERIME RNMETH b bfBS g from
FKE FLQSSLRALROM 1 WO 2007/ 009018 PCT/ US2006/ 027139

the trivHAPpe Sf Bie AbwEDON. SForlexamplso bl P e¢huiques mpsthedspeprgpositions,
mononer domai n t.hat . sel ecti vel y. bi )|~
apparf POY YL ORGP g ol i V0t blmbpndty AL

publié@i@ﬁﬂ%teﬂ%ﬂ%&t@nt@@ﬁmajtﬁhﬂ or ottiet Besunehtstdited irothisoapiptigation are
sequences (SEQ ID NOS; 1 and 2): CXXXQ:QCXSGG;@W YS] C
incorparategd by Fpfeseasen] their EptireyARNBERIRSIFSIXEC sgmeExiephas ibeqch

1nd1v@§6§§5§5§8, g%éﬁefél n tkpﬁhécaglrj& dgm' no acl dénér%g ré;irrr]lh Rlcladuauy
indicated tsbd incdpackeitsy refetincate adl fueposas.i RET applicaborci ds at
per/isiRshlt o %@f@gggﬁsgé exgﬂxﬁrqo B ReRl 18k & NG RIo8obe99s2 are
inkh &l LV, L] CDGXNDCEDXSDEXXC ( SEQ
herebﬁ@%%@@%ﬂ%%%ﬁ%pep“ dey of claim1l, wherein the
pol ypepti de conprises CX [A P] X[E @ FXCXXGX [I,
L] PXXXXCDGX [ D, N] DCXDXSDEXXC (SEQ ID NG 2). 4. The
pol ypeptide of claim1l, wherein the pol ypeptide
conprises at |l east one and no nore than six nononer
domai ns that selectively bind IL-6. 5. The pol ypepti de
of claim1l, wherein the polypeptide conprises at | east
two nononer donmins that selectively bind IL-6. 6. The
pol ypepti de of claimb5, wherein: the polypeptide
conprises a first nonomer domain with selective
bi ndi ng
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specificity for 1L-6 and a second nononer domain wth
sel ective binding specificity for IL-6; the first
woreroego1giomai N conpri ses CXXXQFQCXSG [W Y] Cr¢1/US1006/027139

Fl XXXW [V, L] CDGXNDCEDXSDEXXC (SEQ ID NG 1);and the

second nmononer domai SEQUENCBEBTIXA A, Pl X [E, Q

FXCXXGQC [, L] PXXXXCDGX [ D, N DCXDXSDEXXC (SEQ ID

NO 2). 7. The pol ypepti de of claim®6, wherein the

pol ypepti de conprises: 136 WO 2007/009018

PCT/ U82006/ 027139 2 CX [A P] X[ E, Q] FXCXXGL [ |
SEQ ID NO:1 pibxgarowessed apingagid sReueies DEXXCX, , 3

CXXXQ:QCXSG[ WY I, L, F] XXXW V, L] CDGXNDCEDXSDEXXC, 4
APVM(EEDSEDNAAPHRQE@E&SSER&DKQIRNILBE@AH{KKHR)NKSNMU%SKEAL

AenEOMPROAE P oS Rbbratt ShfiroL EfpER 3 etfpmssercaray

QMS*I‘CEST%%@ KKAKNLDAITTPDPTTNASLLTKL NOWLODMTTHLILRSFKE

SECROVSPTW/CDGDNDCEDNS PASEPPGSL CLPDOF
FLQSSOBALRQM
NGQC! PL DVW/CDGVNDCPDDSDEEGCPPRT CAPSQFQCGSGYC! SQRWCDGEN
DC

EDGSDEANCAGSVPTCPSDEFRCRNGRCI PRAVWRCDGVNDCADNSDEEDCT EHT
’CH(F)’rTGQ:RCRSSGRCVSPTV\X/CDGDNDCGDNSDEENCSAPASEPPGSLCL PDQF
% PL DVW/CDGVNDCADNSDETGCPTRTCL PSQFQCGSGYC! SQRW/CDGEN
[E)E):GSDEANCAGSVPTCPSDEFRCRNGRCI PRAVRCDGVNDCADNSDEEDCTEHT

, o or
CHPTGQFRCRSSGRCVSPTWCDGDNDCGDNSDEENCSAPASEPPGSL CRADEF
QCG S GRCVPAD W.CD GVNDCADNSDETGCPTRTCLP S QF QUGS
GYCl S QRW V CD GENDC
EDGSDEANCAGSVPTCPSDEFRCRNGRC PRAWRCDGVNDCADNSDEEDCTEHT
© or CHPTGQFRCRS S GRCVSPTW
VCDGDNDCGDNSDEENCSAPASEPPGSL CLPDQFRCG  NGQC! PLDW

. VCDGVNDCEDDSDEES CPPRTCLPDQFQCGSGYCLPQRW VCDGENDC
EDGSDEANCAGSVPTCPSDEFRCRNGRC! PRAWRCDGVNDCADNSDEEDCT QHT
- or CHPTGQFRCRS S GRCV SPTW
VCDGDNDCGDNSDEENCSAPASEPPGSL CQANEFTCS
SGNCL SPAL L CDGVDDCGDNSDETYCASPAPTCL PSQFQCGSGYCI SQRWCDG
END
CEDSSDEANCAGSVPTCQPGEF TCESGRCL PLRW.CDGEDDCVDSSDEASCQPP
T. or CHPTGQFRCRS S GRCV SPTW VCDGDNDCGDNSDEENC SAPAS
EPP GS LCLPD QFRCG
NGQC! PL DW/CDGVNDCEDDSDEESCPPRTCL PDQFQCGSGYCL PQRW/CDGEN
DC
EDGSDEANCAGSVPTCPSDEFRCRNGRC PRAWRCDGVNDCADNSDEADCAAPT
;o or
CHPTGQFRCRSSGRCVSPTWCDGDNDCGDNSDEENCSAPASEPPGSL CLPDQF
RCG
NGQC! PL DW/CDGVNDCEDDSDEESCPPHT CL PDQFQCGSGYCL SQRW/CDGEN
DC

EDGSDEANCAGSVPTCPSDEFRCRNGRCI PRAWRCDGVNDCADNSDEEDCTEHT
, or
CHPTGQFRCRSSGRCVSPTWCDGDNDCGDNSDEENCSAPASEPPGSL CESDQF
QCD  SGHCVPLNW VCDGVNDCVDGSDEAGCPPRTCLPGQFQCGS GYCI S
QRW VCDGEND CEDGSDEANCAGS VPTCP

SDEFRCRNGRCI PRAVVRCDGVNDCADNSDEEDCTEHT;
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or CHPTGQFRCRS SCGRCV SPTW
VCDGDNDCGDNSDEENCSAPASEPPGSLCGAS QFQCG
WGSHICOSQR/ANWCDCENDCEDSSDEANCAGSVPT CL PSEFQCRDSKI BBBEADEI2 7139
GVN DCADNSDEEGCPPPTCLPDQFQCGS GYCLP QAW
WHAYGRENDMEESIOETNCPART. 9. The pol ypeptide of claim 1,
whereli n the pol ypeptide conprises any of the
foll owi ng sequences (SEQ I.D NOCS: 14- 22

2007/ 00901 8 AFrStynentide eomprsinga menomer 21c:>1ne:tlig zha\{vs?electively binds to
e e
CLPDQF PL DVW/CDGVNDCA! TGCPT P
GSOVC) SORNEBEERB A DS HANEACS VS F St FERRCRE PRANSS
GV NDCADNSDEEDCTEHT; or
Coore SEEREIEE By i s
amindCARDERGEMERE RisBibhVCDGVNDCEDDSDEES CPPRTCLPDQFQC
VPTCPSDEF PRAVIRCD
CQANEF @%ﬁ@f RS
CXXXOT KIS V 1CR GENRXGED , $ 1 8 DOEANCAGKS DYRXEC (@ROGERT
CE S GRCLP LRWLCD G EDDCVDSSDEASCQPPT,;
GSGYCLPQRW VCDGENDCEDGSDEANCAGS
e AT CBNSERAEMET comric
VVCDGENDCEDGSDEANCAGSVPTCPSDEFRCRNGRCI PRAVWRCDGV
NO : 2NDCADNSDEEDCTEHT;
GSGYCl ﬁW@%@M&@%@@%W RBAPARED t least
GV NDCADNSDEE ;oor o
CRDSKI CLSADW.CDGVNDCADNSDEEGCPPPTCLPDQFQCGS GYCLPQAW
VCDGE NDCE T ide.. '
5 %%@%@Eﬁf (:f%an 1 %ef%gﬁs M}?ﬁ@b@g&#ﬁ] %ogllxéf}lsgg at least

either @Y theSfoNDRANSPEREETSHQ ID NOS:1 and 2):
CRADEF QEGSGREVARADAL EBCYRBEADNSDE PEERFRPEEPEQNOECXDXSDEXXC
GSGYCLPQRW VCDGENDCEDGSDEANCAGS
IR0 v 5%49 CERGeT
NO: 101-PDQFRCGNGQC! PLDW VCDGVNDCEDDSDEESCPPRTCLPDQFQC
CX [EFGFGHIIESQRMKCXXGQC [ I, L] PXXXXCDGX [D, N] DCXDXSDEXXC (SEQ ID
CESDQFQCDSGHCVPL NVWCDGVNDCVDGSDEAGCPPRT CLPGQFQC
one aBEASORGOBSGYIEI SIRMCUCENDCHDE SEEANCAAS TICI0PSEFQ
1, wheréin the'p e conpris

two nilawaien dofbiat tieekdettiveBlibinbling. | L-6. 11. The
pol ypepti de of claim1, wherein the pol ypeptide

PR N R
t her ebyhe polypeptide comprises a first monomer domain with selective binding
specificity for IL-6 and a second monomer domain with selective binding specificity for IL-6;
the first monomer domain comprises
CXXXQFQCXSG[W,YIC[I, L, F]1XXXW[V, L] CDGXNDCEDXSDEXXC
(SEQ ID NO:1);and
the second monomer domain comprises
CX[A,P]X[E, Q] FXCXXGQC[I,L]PXXXXCDGX[D,N]DCXDXSDEXXC
(SEQ ID NO:2).

7. The polypeptide of claim 6, wherein the polypeptide comprises:
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increasing the serumhalf-life of the pol ypepti de when

the pol ypeptide is injected into an 138 WO 2007/ 009018
w806/ 027139 4 ani mal conpared to the SPCT/OS2006/027139

half-1ife of a polypeptide |acking the bl ood _

f act or - BKh8i RYX BE i hBREX X @OEHRT Nl ] AZXX ARG DD YERC X DS DEXXCX,

cxx S EERRE dnt (rhbuf BERRH Y o) GHOTHERSEtCAs. The
pol ypep@vhéi‘émq{m%'eﬁ&e@hé]andg@@g@g :'}?b@?noner domai n

that has a selective bin ty for a bl ood
factor binds to i mmunoglobulin (1gG and the __nononer
domai n $-hat Haspdypsiptidé efclsipet, whereih yhe prlyeptile caprises any of

| domai
the RIRHBE sohsRes QRO S 5t 66t Tom the Tol L ow g (SEQ
CHPTqumsm@vs@#Wv@X@WéW@&B%ﬁ@ﬁGsi@m QFRCG

NGQOEL SGRZCBEME éYéIS/ WWAEDGENDC
EDC?%E%N@A SVN"G%PE@‘?@RI%R ﬂﬁﬁgfﬁ%% Eﬁ‘ﬁDCTEHT or

nononer donmmin t sel ect1 ve bi nd

CHP fcfd b NS PRYbEbERCG
e e

EDG AA e P ESRERINEB A R A WRCPHY NREABNSIREEDCTEHT; or
se uence (SEQ | D NO. 25): [ EQl FXCRX] ST] XRC [ I V] XXXW

Ft

CHPTG B CIBOBNINHEDISDBENES AR SERPGSLARIADEFQCG
SGR@HBA@W EGMWDO@MSBEE@C@TWW SGHQEGEGY GASQRWVCDGENDC
EDGEDEANGA GEVRTIFS®EFRORNGR CIFRA WHED 0¥ NIERDNSDEFEDCTEHT; or
claim1l, wherein the nononer donmain that has a
CHPB@QeRUdeWSWGmeE\@D@%@RﬁA APPASLCLPDOFRCG
NGQ WeESD GV ERbRSRY : GENDC
EDGéBEMQ@&Q&SV%@CPE EARRG PEHT; or
rmnomer dorml n |s
cHPY 43 @ﬁ @WWEE%G%Q%NEFTCS
SGN%E g(i’eAP S P G IBOREY CDGEND
CED $¥%§@Q§§dﬁ$@pasﬁa%@pﬁ% 3 GISERPEVDSSDEASCQPPT; or
non- nat ur al I occurring amno acids. 18. A
CHPHgQY RGBI%&R RAW G GDNRC GONSPEHRN G8APASEPRGHL CLPDQFRCG
NGQCBY.DWVCDGVNDCEDDSDEESCPPRTCLPDQFQCGSGYCLPQRWVCDGENDC
EDGSDEANCAGSVPTCPSDEFRCRNGRCIPRAWRCDGVNDCADNSDEADCAAPT; or
CHPTGQFRCRSSGRCVSPTWVCDGDNDCGDNSDEENCSAPASEPPGSLCLPDQFRCG

NGQCIPLDWVCDGVNDCEDDSDEESCPPHTCLPDQFQCGSGYCLSQRWVCDGENDC
EDGSDEANCAGSVPTCPSDEFRCRNGRCIPRAWRCDGVNDCADNSDEEDCTEHT; or

CHPTGQF RCRSSGRCVSPTWVCDGDNDCGDNSDEENCSAPASEPPGSLCESDQFQCD
SGHCVPLNWVCDGVNDCVDGSDEAGCPPRTCLPGQFQCGSGYCIS QRWVCDGEND
CEDGSDEANCAGSVPTCPSDEFRCRNGRCIPRAWRCDGVNDCADNSDEEDCTEHT:
or

CHPTGQFRCRSSGRCVSPTWVCDGDNDCGDNSDEENCSAPASEPPGSLCGASQFQCG
SGYCISQRWVCDGENDCEDSSDEANCAGSVPTCLPSEFQCRDSKICLSADWLCDGVN
DCADNSDEEGCPPPTCLPDQFQCGSGYCLP QAWVCDGENDCEDGSDETNCPART

9. The polypeptide of claim 1, wherein the polypeptide comprises any of
the following sequences (SEQ ID NOS:14-22):
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CLPDQFRCGNGQCIPLDWVCDGVNDCPDDSDEEGCPPRTCAPSQFQC
GSGYCISQRWYVCDGENDCEDGSDEANCAGSVPTCPSDEFRCRNGRCIPRAWRCDGV
NDCADNSDEEDCTEHT;
CLPDQFRCGNGQCIPLDWVCDGVNDCADNSDETGCPTRTCLPSQFQC
GSGYCISQRWVCDGENDCEDGSDEANCAGSVPTCPSDEFRCRNGRCIPRAWRCDGV
NDCADNSDEEDCTEHT;
CRADEFQCGSGRCVPADWLCDGVNDCADNSDETGCPTRTCLPSQFQC
GSGYCISQRWVCDGENDCEDGSDEANCAGSVPTCPSDEFRCRNGRCIPRAWRCDGV
NDCADNSDEEDCTEHT;
CLPDQFRCGNGQCIPLDWVCDGVNDCEDDSDEESCPPRTCLPDQFQC
GSGYCLPQRWVCDGENDCEDGSDEANCAGSVPTCPSDEFRCRNGRCIPRAWRCDGV
NDCADNSDEEDCTQHT;
CQANEFTCSSGNCLSPALLCDGVDDCGDNSDETYCASPAPTCLPSQFQ
CGSGYCISQRWVCDGENDCEDSSDEANCAGSVPTCQPGEFTCESGRCLPLRWLCDG
EDDCVDSSDEASCQPPT; |
 CLPDQFRCGNGQCIPLDWVCDGVNDCEDDSDEESCPPRTCLPDQFQC
GSGYCLPQRWVCDGENDCEDGSDEANCAGSVPTCPSDEFRCRNGRCIPRAWRCDGV
NDCADNSDEADCAAPT;
CLPDQFRCGNGQCIPLDWVCDGVNDCEDDSDEESCPPHTCLPDQFQC
GSGYCLSQRWVCDGENDCEDGSDEANCAGSVPTCPSDEFRCRNGRCIPRAWRCDGV
NDCADNSDEEDCTEHT;
CESDQFQCDSGHCVPLNWVCDGVNDCVDGSDEAGCPPRTCLPGQFQC
GSGYCISQRWVCDGENDCEDGSDEANCAGSVPTCPSDEFRCRNGRCIPRAWRCDGV
NDCADNSDEEDCTEHT; or
CGASQFQCGSGYCISQRWVCDGENDCEDSSDEANCAGSVPTCLPSEFQ
CRDSKICLSADWLCDGVNDCADNSDEEGCPPPTCLPDQFQCGSGYCLPQAWVCDGE
NDCEDGSDETNCPART.

10.  The polypeptide of claim 1, wherein the polypeptide comprises three

monomer domains that selectively bind IL-6.

11.  The polypeptide of claim 1, wherein the polypeptide further comprises
a monomer domain that has a selective binding specificity for a blood factor, thereby

increasing the serum half-life of the polypeptide when the poiypeptide is injected into an
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animal compared to the serum half-life of a polypeptide lacking the blood factor-binding

monomer domain.

12.  The polypeptide of claim 11, wherein the blood factor is serum

albumin, an immunoglobulin or an erythrocyte.

13.  The polypeptide of claim 11, wherein the monomer domain that has a
selective binding specificity for a blood factor binds to immunoglobulin (IgG) and the
monomer domain that has a binding specificity for a blood factor is an LDL receptor class A
monomer domain comprising a sequence selected from the following (SEQ ID NOS:23 and
24):

CXSSGRCIPXXWVCDGXXDCRDXSDE, and

CXSSGRCIPXXWLCDGXXDCRDXSDE,

wherein X is any amino acid.

14.  The polypeptide of claim 11, wherein the monomer domain that has a
selective binding specificity for a blood factor binds to immunoglobulin (IgG) and the
monomer domain that has a binding specificity for a blood factor is an LDL receptor class A
monomer domain comprising the following sequence (SEQ ID NO:25):

[EQIFXCRX[STIXRC[IVIXXXW[ILVICDGXXDCXD[DN]SDE,

wherein X is any amino acid and amino acids in brackets are alternative amino

acids at a single position.

15.  The polypeptide of claim 11, wherein the monomer domain that has a
selective binding specificity for a blood factor comprises

CHPTGQFRCRSSGRCVSPTWVCDGDNDCGDNSDEENC (SEQ ID NO:26).

16.  The polypeptide of claim 1, wherein the monomer domain is between

35 to 45 amino acids.

17.  The polypeptide of claim 1, wherein the monomer comprises an amino
acid sequence in which:
at least 10% of the amino acids in the sequence are cysteine; and/or

at least 25% of the amino acids are non-naturally-occurring amino acids.

18. A polynucleotide encoding the polypeptide of claim 1.
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