Novel M crobiocides The present invention relates to novel mcrobiocidally
active, in particular fungicidally active, carboxamdes. It further rel ates
to i ntermeEdi2atoes3gised in the preparation of these conpoRQUEP2409/066395
conpositions which conprise these conpounds and to their use in agriculture
or horticulture for controlling or preventing infestation of plants by

phyt opat hogeni ¢ m croorgani sns, preferablyfungi. Fungicidally active

car boxam des are described in EP 1787981 and EP 1792901 . It has been found
t hat novel carboxam des with a specific substitution pattern have

m crobi oci dal activity. The present invention accordingly relates to

N- al koxycar boxam des of fornula I wherein R is G -C4al kyl or Cr

Cdhal oal kyl ; R2 is G -C4al kyl; R3 is hydrogen or hal ogen; R4 is hydrogen,

G - CGal kyl oMEITHOBR&ORSPEEKYING RROTHASE RESISTRNINEORYPERTH)ES ndependent | y
from each other, hydrogen, hal ogen, C -C4al kyl or G -C4haloal kyl; R7 is
hydr ogen, hal ogen, C C4al kyl, C2-C6al kenyl or C3-C6al kinyl; Rn is

hydr ogen, haBag&GROUNDOGAIKY INVENZION hydr ogen, hal ogen, d-C 6al kyl,

C2- Coal kenyl , C3-C6al ki nyl, C3-C6cycl oal kyl - C3- C6al ki nyl, hal ophenoxy,

hal ophenyl - C 3- C6Bblipapyildes @@djmm‘klskbdv):f@dﬁblﬁb iGcrdadinkgly imgortanCoigahteainky| |

nal ogen, _d- C AT PPRe AT e e T S RHERRAST Yok Ml B bt

R7 is di f5er end dibgowihasage Hbwevér, | iBarXHgapeudic psptidedl pol@Rgtidesiand Yragind;, and
agronom cal |y acceptabl e salts/isomers/structural
i somer s/ st er 8Gi BBHBHADPESER e IS dprdItiondit VK RErgfuralt 8¢RFENGAAMINSSXi des

of those CONRAUAASr, i P&l ﬁlﬂsm%g?&l?%taf%g%%ﬁ hé"ﬁiﬂhxﬁn%a{b‘?y Qﬁ{e's Pl @0§’D‘?fan& he

substituents can bé straight-chain or branched and are, for ‘€x

met hyl , et hykancpr, ;timqmlsdunt aﬁlbuteyseﬁ pn%sgénm yltlﬁsun, ¢rgmybr anfimel (plgaply the lnng)un yI
sec- butyl / so- ken and a n
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groups cam baegfwmonodfndd[ﬂaﬂﬁ@htlﬁ adfedndogamsylﬁbﬁaiskyﬂd of Qh@&p@meu;sdpfigesl, n the

definitions of the substituents are, for. exa | opr opyl 4 cycl obutyl,
cycl opentyl 8pPlyESRtd 6%1%96{/1”0@%51 BATS @I@@ﬁt@f%ﬂ tr?atd’éeﬁ%?e Agtrdinglye SOB? oni ne

or iodine, prefer tﬁQt'Héwf: bH@ﬁt‘uﬂ%r sz‘P\Wﬂ%@(&é ﬁi?:hﬁrtﬂe%g HhisRodsa p%’xl%lnhfi?g;g
correspondi ngfy, to halogen in conbination wth othef mgani ngs, such as

hal ogenal kyl dacaShahdg@nmlalsosuyh %idllmmnk)yha\@r ol p glinpit asf eﬁﬁamybﬁau@ they va¢ n
| engt h of fr(r)a Onilf g rade% ﬁl P} 4eg&al kyl is, for exanple,

fl uor onet hyl , P }/fi Fonet hyl rometshyl chl or onet hyl ,

di chl or ot hyI tPto@éﬁds@l‘resmﬁﬂiybolylﬁapﬁd&- lpfdvideU@eEV@eﬂ hadvantgds] udiooedxbiyble, 2-

chl or oet hyl , entafluoroeth I cEj@ldl]‘luoro 2,2, 2tr|cq@oroethsyl, ..
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tri Chl or orret Qgénts gid, |a@%r@i?1§ﬂy9'i&ﬁﬁﬁ MthotioHAIF for Qr ﬁéﬂaohhé’fl time that is sufficient to

produce biological effects. A need exists for improved methods to select polypeptides
that are resistant to protease degradation and also have desirable biological activity.

20 Glucagon-like peptide (GLP)-1 is an incretin hormone with potent glucose-
dependent insulinotropic and glucagonostatic actions, trophic effects on the pancreatic 8
cells, and inhibitory effects on gastrointestinal secretion and motility, which combine to
lower plasma glucose and reduce glycemic excursions. GLP-1 is an agonist of the GLP-
1 receptor. Furthermore, via its ability to enhance saticty, GLP-1 reduces food intake,

25  thereby limiting weight gain, and may even cause weight loss. Taken together, these
actions give GLP-1 a unique profile, considered highly desirable for an antidiabetic
agent, particularly since the glucose dependency of its antihyperglycemic effects should

minimize any risk of severe hypoglycemia. However, its



trifluoronmethyl and dichlorofluoronmethyl. Al koxy is, for exanple, nethoxy,
et hoxy, propoxy, i-propoxy, n-butoxy, isobutoxy, sec-butoxy and

tert-but ow9,20preessEsabl y net hoxy and et hoxy. Hal ogenal koP¢TiEP200006638Xanpl e,
fl uoronet hoxy, difluoronethoxy, trifluoronethoxy, 2,2,2- trifluoroethoxy,

1, 1 ,2,2-tetrafl uoroethoxy, 2-fluoroethoxy, 2-chloroethoxy,

2,2-di fluoroethoxy and 2,2, 2-trichl oroet.haxy; preferably difl uoronethoxy,
2-chl oroet hoxy and trifluoronmethoxy. In preferred conpounds of formula I,

i ndependent ly fromeach other, a) R is difluoromethyl, trifluoronethyl or
net hyl Rﬁharﬁlaa@&ﬁ%b/ph@r)naesdyn%mwdﬁ@ﬁ&n ior sfdhuang; @iveRAGLS- hydr agen,

met hyl or et e) R4 is nethyl; f) R5 is hydrogen_ or nethyl ) nis O h
) Xis oxygeﬂlerqp)?utR}?HYR@e%d up whide (ldrbgenmost 9ff¢vﬂ|velwh% ﬂgmalﬁﬁ@erpé 3is
hydrogen o r ; S en
and m R7 |sc%emnﬁ&]%ly ) E(JZEI% gflﬁi&g lfhge o }ggﬁr}%ﬁﬂ gﬁﬂ ft%gsﬁfksllg qll%\lthose
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Si mJItaneoust R7 is G -C 4al kyl referably nmethyl; or X is absent and R7
i s hydrogen. b&6Hpsuinds ‘H?deTSEﬁnﬁ"ﬁllga f?ﬁ?rsbén%‘ﬂeélﬁléllgeéfsb?lep@a]&|%’ﬁﬁ’lz¥ycéﬁ$ound

of formula I bh%‘%&ﬁélﬁktl%ha&co@%amﬁ?pr(ﬁﬁle Rve tﬁ&efo@ Qeennbhe Fﬂ)cﬁ’s of B%c%s@nd

R13 are as defined under formula I; a conmpound of formula
whi ch Rl, R2raemclR3 are as defined under forrrul al, and R* is haI ogen

hydr oxy C-6 a kox f r ¢l ians 8 ounds
of for rru(I% are g t\?rénY ﬁ)‘us"}S%eSXP é%tefn B ﬁo 5%&)01{ £h8 DR é)afg rrgoan N

sol vents. Suc}LPsDIuven&hs aawey Iﬂbml rlacaafgbmaﬁo@ uc Rloagd bdwae Rdile ts@llumamtalmﬁ ene
or cycl ohexa

L1 i Gl or oot Raksied GEFHEH I oPWHG de” ol Al afohzteovce: REPSl i

di ethyl et hehayift Dyl YA ofhdiBhi¥ld BERBSmated iRV b e RGeBhdCRIcxhpRe hy !
et her, tetrahydrofuran or dioxane, nitriles such as acetonitrile or

propi oni tri| el Ghft dderiatizes ansl MaM%@lﬁm’él@hyﬁlnfbﬁr windi idethe meétfﬁyn‘fe@tl%)m B® or
N R 0N T DROLETRALALING 5 SRS L
as a rul e, tbhpelypgaide H&rmmpked albumin) fused to GLP-1 or analogues (the dlsclosure of
these analogues is incorporated herein by reference as examples of GLP-1 analogues
that can be wused in the present invention). WO005/003296, WO03/060071,
WO003/059934 disclose amino fusion protein wherein GLP-1 has been fused with
20  albumin to attempt to increase the half-life of the hormone.

However, despite these efforts a long lasting active GLP-1 has not been

produced.

SUMMARY OF THE INVENTION

25 The invention relates to methods for selecting protease resistant peptides or
polypeptides and methods for selecting peptides or polypeptides that bind a target
ligand with high affinity. The invention further relates to a method of producing a
repertoire of protease resistant peptides or polypeptides.

In one aspect, the invention is a method for selecting a protease resistant peptide

30 or polypeptide. The method comprises providing a repertoire of peptides or



out at anbient tenperature. To shorten the reaction tine, or else to start
the reaction, the mxture nay be heated briefly to the boiling point of the
reacti on woxbpuv3si¥he reaction tines can al so be short eret/Hrgooadeizny a few
drops of base as reaction catal yst. Suitable bases are, in particular,
tertiary am nes such as trinethylam ne, triethylamne, quinuclidine,

1, 4-di azabi cycl o[ 2. 2. 2] oct ane, 1, 5-di azalgicycl o[ 4. 3. 0] non-5-ene or

1, 5-di azabi cycl o- [5.4.0]undec-7-ene. However, inorganic bases such as
hydrides, e.g. sodium hydride or calciumhydride, hydroxides, e.g. sodium

hydr oxi de or p&%@ﬁﬁhy%Mﬁ@n&erep@@@mg@t 8Spromedd @Rles @ehdidasuxapRt or and
pot assi um car bonate, or hydrogen carbonates such as potaSS|un1hgdrogen

car bonat e an8ro$es aqﬁVHyderéﬁpV@aflg@rp&pféderﬂyp%matl%tha%% apdesyed Biglogsh
bases can b ea&ﬁﬁtgtg er@W I%feagé éﬁst\éﬁttﬂ%pg&’et d\%ﬁ:{% e}b)%pt‘?({éqy Eglect:téﬂf a

phase-transfer yst’, or exa ro her, in particul ar

18-cr own 6, or Iredmmlhboyliram’tmhe wepegaire of Wpeide T padyieptdoxy exmesedipl 4 ng
agent, enzo tr|a I OXYtris t.

phosphoni ﬁrmﬁs%g?v SET bR Bt Y sSSP e P BRI aci o
chl oride (BOBr €kpression Most. dF&y@ﬂaﬁfp@(MhC@%b@ﬁbddﬁﬁlﬁﬁ {HGGper@irelof peptides or

' -carbonyl -diimdazole (CD ), muy be used. The internedi ates of the fornula
wherei n R4, RElYPEidesp cXxipessed in b&yterﬁl cqtfs apd thegprateascry o PYEpsRerslogpROUs 40

defined undeg bfd&EHyls%ltbblP/Fgl%fc%h@ihbﬂs M%&h&r@%xﬁréssgn%é@h&@ exp ?Jsﬁoﬁ‘%ﬂ@' and

wer e devel oped specifica for the preparation of the conpounds of
formula |. Aesdontyiohghogndppmens pmt@asm@hhaaset@ct@ﬂaltm@te#sor PmteaseI ¢Xpaﬁsson famd m a
part of Ege &?hect nmat.t er of. the ent i nventjon. The

substi t uent i i r(r)larllxslmfzef1 tf(?{eexcao e uhd§6f"''e tn%ltlmfﬁ andr/ a éjera FI far for

t he conpoundpgficih exprsionl df.theTﬂapértoman@bwaﬁd FeoeRaaiphdibe (ilfcuf)zﬁi’oli’ﬂlin@e ﬂnhy B e

t hose, wherei.n, dependent fro h ot I rog or
ethyl: especiiam w?ﬂré? 8?’?%’@“%@@0 om 6§ UREO ?§ ng@%d@?geb fe- m?‘l uejo 1 s 0;
d) X is oxygghirs®r 168er) R?n @t@etﬁg&hlﬁérﬁ t}é)(‘%lﬁ:ﬁgﬁ@ magl)beFﬁ]o)n%3R%tB§r’2 d@g}ges@%r I'S

hydr ogen or chl or o; R12 is chloro or drogen and
i) R7 is netmpre. In Hivpdpretaase oXprésgionumay hv-\ephwcred &y risiRg, dlﬁégrenb(bactml R1 1
, R12 and.R1l d S |bed
in react?on g% ene Q§§&%Q§QT@ fﬁ?%%ﬁ%%#%?’o %Bﬁof&g%%&%gmqaﬁﬂ%]%éﬁd R5,
Rn, R and R ake basvaded.i Ineghothed @mbb dirent, ahdNAispgyliemphnep e ecbdifjedac.g. by
anry reactloglgnltro | dol -reaction) of a nitroal kane of formula V, in

which R5 is & 8?Fﬂ‘5”ﬂﬂﬂ@r T EERASRIFTH ™ car bonyl conpound of
formula (1V), in whighnBbdinont E@ﬂ@re@@t@mﬁ%@ pRIVEdc@%s @ BhétBeshHd RAGKph P §yitng

in the presence of acetic aci d amoni um acetate at tenperatures bet ween

anbi ent  t enpahateir iednetcrentagsk rmﬁpw &t Wéesmdcmléqr agepdified om Egfo/abastrpbund
Of for ”U%@ v'c%]l% shidh %'E&Wﬂ%‘{‘%eﬁs aTFElaéellg 4 Frqegléo?z E@HJbﬁ‘ hBEd Mis
, a (0] OI‘ nmul a may oe

drogen, the nitroal Kenes
Accordlngly, in thls embodiment, the bacterial protecase is a protease expressed

endogenously in E.coli cells. In one embodiment, the bacterial protease may be a
protcase which is expressed in the bacterial periplasm. In one embodiment, protcase
expression may be during phage production, secretion or in the bacterial supernatant.

25 Thus, in one embodiment of the invention, there is provided a method
comprising the steps of taking a bacteriophage library; expressing said library in
bacteria under conditions suitable for bacterial protease activity; incubating said
expressed library with a target ligand whereby a protease resistant target binding
peptide is selected. Optionally, said incubation with a target ligand includes the

30  presence of a further protease.



acconplished using earth al kali al cohol ates preferred sodi um potassi um and
lithiumsalts in the corresponding al cohol, thiol, toluene or an ether

sol vent swolrossessiet hyl et her, ethyl ene glycol dinethyl perhPrqoods@dhyl ene
gl ycol dinmethyl ether, tetrahydrofuran or dioxane to formthe nitroal kanes
of formula VIIl, in which R5, R7/, RL 1, Rl12 and R13 are as defined under
formula NA. N troal kenes of formula VI, .ign which and R5, R1 1, Rl and Rl
are as defined under forrmula NA, may be reduced with iron and hydrochloric
acid to give oxinmes of formula I X, in which R5, RlL 1, Rl12 and R13 are as
defined under formib@iNA enRUENDX PR Hetehydrohyredispay kedanasciobs
formula Xa, in which and R5,  R1 1 , R12 and R13 are as def] ned under

formul a NA, &&hid andshgypretepsdie gn cndpersbs pitease whidis gireesedingerst clisebert J.
Am Chem Soc. 65 apnd jnaRpasu nget . : ic
Commun., 35, 913-85%%§gg%%8ﬂ%%% ?%akﬁﬁgﬁa?saggﬁPﬁgﬁqﬁﬁiﬂﬁtﬁﬁﬁﬁg§¥§%ﬁﬁﬁs of
bet ween 40 - cAOMEECs combinggriie rdpertoiroaglaniucthsioproeaie wuchcaditimes hatable, for

ethanol, tert-butanol, triflugroethanol .or dioxane. Al kyl.ati of ket ones
of 1 ormil & xR Prostrh i M TERRerRY & RerR BE b b E eBPet s S o
NA and Y repbrs&iida$ adtiVigawhiigbyd b Qudtcass edktas popddegaolypRepidak ecleted 0y | at e,
in the presence of a base yields an a-al kyl ated ketone of forpula Xb
wherein R5, R cRbodimeniihe prieasd 35 4pwbaed dath Hisdrenpidie mosahiion Ni&. trhe

al kyl ation r sactiOR dos iARYBILANGPH ShpoRfIJuit§itly A fubBedRbRAcGs Fdtlilin BhGANI C
sol vents. Such solvents are hydrocarbons such”as benzene, toluene, xylene
or cycl ohexanemost ¢fercying sphtuas ndices (vg., sstisrmuas hydsarmeuays ylrohchatil matchy)l

et her, diethylene alycol dinethyl ether, tetrahydrofuran or di oxane ..am des
such as R NaPIRErR et i at o i GEOT PREIMRe P eSiG Fidhe.
The reacti onsilpapetaisur es are between -20 C and +120 C. Suitabl e bases are
i norgani ¢ bases such as hydrides,.e.%..sgdiunhgﬁg%ide or cal ci um hydri de,
hydroxi des, e.g. SotlURR RHRECOATAR OPOREEASSTY rERFERS @ BHBBRETEY S uch
as sodi um capbanRt® RIDPRIASTh MeARIRIAMBes Moviaky LAGRt6RE BPP&IRRs pHCh as
pot assi um hydrogen carbonate and sodi um hydrogen carbonate may al so be used
as bases. Theolypensisles arcubetingstbelrepsrigivedndoy fikst protoake Indgheqniditiong seirblenfos of a
phase-trapsf | ys: r off 3 [ .n i . 18- wn- 6,
b a et aal PGS oRSh: bRt Ry Rahibfle, o BBRGHE MR 5 &S o
XI'1b may be prozpas edddryconditiond swinbbf fdegiroras afivitprandlracoXariand péptitd dh

O al kyl hydroxyl am.ne derivati.ves.of faornula Xl or a salt thereof. Syitable
sol vents car P%@P“&Eﬁh"?ﬁ‘ S Ggieﬁﬁagﬁi’) o8t FeHYIEY IGFOY 4 Biglasssigeipte EPGBEH‘Eene,

t ol uene, Xyl en@oRpefidie!iOREXABE, InCoHOshBRfRENt HIANRCAPORAN e SitcthpR&ease is a

di chl oronet hane, "tri chl oronet hane, tetrachl oronet hane or chl orobenzene,

et hers such aptupeedprenoup &y the sapRipishdisplhy exsienyandethp yicord prefcaselisselagtténe

gl ycol dikpet t g ur, r . di v GRLL L S

acetoni ¢ 11 o g EuiBfasc, Ghis B Safinh LBRRY nieBTRE: gRAAE Do HED, Bous

di et hyl f or mabrosiehialNmweishybrpychoolvedbnbnegendingr hanogehatt ulues .exifire, paachiion

t enper at ures are advant.ageoysly between. -20 0C a +120 0OC. |ln . gral, the
reactions caﬁg%ﬁnéﬁ$PF@ngﬁﬁwﬁﬁr%ﬁﬁ?@ﬁpﬂﬂgﬁ@B?ﬁ?%ﬁe@“@ﬂ?Fg%vgxbgggsa% e, in
particul ar pyeceidreprot@id ispYy @l hresarsivg hudSint dryBiday | RMMhdtBsiod, it ety bani ne,
qui nucl i di ne, 1,4-d|azab|cgclo[2.2.2 oct ane, o

1, 5- di azabi cyeefiaed tioy faHliple apecagy ofamy gich 24851 Y& BF Snepnasitdetitiindhe .

However, »kno 1% rRRS §Hygh as hydrides, e.g. sodium hydride or calcium
hydri de, %yd?%gggggﬁééﬁé?’gddiun1hydroxide or potassi um hydroxi de,

carbonat es such ah sodcwmbhvdimehooatey aspdetpot ths shvamtion, said conditions for said
further or second protease activity are (i) about 10pg/ml to about 3mg/ml protease, (ii)

about 20°C to about 40°C and (iii) for at least about 30 minutes. In one embodiment,

these stringent conditions enable the selection of peptides or polypeptides with high

30  affinity and/or improved Tm. In such case, the peptides and polypeptides may display

high affinity in monomeric form.



carbonate, or hydrogen carbonates such as potassi um hydrogen carbonate and
sodi um hydr ogen carbonate may al so be used as bases. Oxine derivatives of
formul a AOI20r0e0s3818 prepared by sel ective reduction of mCrmPadkenEss of
formula VI in an alcohol or thiol of formula VIIb using SnCl .2H20
according the procedure reported by RS. Varma and G W Kabal ka Chem Lett,
243-244 (1985). Oxime ether derivatives af. fornula Xllc may be prepared by
O al kyl ati on of oxinme derivatives of fornula XII1 with a compound R4-Y, in
which R4 is as defined under formula NA and Y represents a | eaving group,

such as hal ogen, nesy ahBodifnchtO$y tial Bethbls bhehePin@&RIDEEInAccérdsewith any
Alternatively oxine ether derivatives of fornula XIlc may al so be pre?ared

by oxi mati on2¥rcla [Retaisheongftions spible Sarprofeess a0tk ypouny frieappiint eiie/m
derivatives gifotéa% UL &dX FQrsafll & dhio&lb%ﬁgﬁ{le f&ﬁr%gs% &fﬁv[ggfar@é@eé{u\/e gRy be
or a Vill, Ne

prepared by conversion of nitroal kanes o reaction
accor di ng t oabdwe 3prtocedtid? *dds.gr abgwub§7 JC b Abaup nraua teanyaraBire Paky bo uFddL

NAD and Mo by R REBE e BORHE: PRI or oA B Do ST A Ia8 1 ves
of formul a Xhba, (e.) fboand MurC abduftted MRaliatoesmadht fear. M8l & NAHoWRRT Gh th&4,

R5, R7, RL 1, R12 and R13 are as defined under fornula | may be prepared
as descri bedMeHhode ot the insatianeths repprtiipearst thoyprofessqugtsy in PR cpbgiment

(HAb) a- al kyl af.aehiad %lracb%fi@(ﬁ 6f datdsY AduY 86 nfhuttdan iRl Bibadis¥he }fé%otlegsle is

,{
synthesi zed by the alkylation of an arylacetate derivative of formula Xv,
wi th an hal i deed gubhutabOREg/ML, wiethei qonRimedsrepgrtodief dndefotgangeare fingubraticd aNA and

Y represents I i ro ch as hal ogen, nesylate or tosylate, in the
pr esence?gf 3&61522&.6 Pﬁgé‘lglg%s%oﬁl °Cf formula XVI is hydrol yzed by a

hydr oxi de, such am bheCbinbddiRetitesUdnlyadtped@if dhofnvetteon! dentatia (¥Vlalmoleatvlé hen
be converted to _the.correspondi ng acylchloride and this acchq ri de.can

| o
then in situbB¥)redbt OWHTh Radi REPHYI Hpdr 8YPetidfie P aFFER'Y loMédthr eb
am de of for i ool 40,000 fotdheShrifble BImdin, R12n@NEmBIAnRKE @S el Ned

under fornula NA. A subsequent reaction with a Grignard reagent of the
fornul a R5- MgBreighistebl.nc RS misreggargafiprag@inurigels) fobr pigkcasiNAC-gyi Bkt e

ket one of -.for xh, i.Gh he t ng .o r pul_a. NAb
by eact 1 onsPasecidEey ikl ABRRT: TEPYEHS HE00R, RoSRRLate Youbl B ) ay
be prepared bwmbddimepiarthe aproteastudd ivved oft @ ddacentretiormamfde ddast dO6rudra 130 | |

with Li AlH4, or DI BA}_-IH. | nternmedi ates of formula NA wherein R4, R5, R1L 1 ,
R12 and R13 Hr€ogeM§&tiPh¥eStnder fornmula | may be prepared as described in

reaction schenme 3Anf@l@§fé§ pRotSdsd by g€ ueQrih \ahdtN&BinCiccdrahiBevatXal Lpdtt BE
prepared according to nethods known in the art by reduction of "acid

derivatives 8f ippianasush 3 Pt o @pEcHdhe Bdloping sgmearorEeneNsEInOOPERConed
by the tpanst LRkl ABehdk Ot hiabd, RERFY h&atlpdRl! YoRypERid &1
carboxypeptidase A, carboxypeptidase B), trypsin, chymotrypsin, pepsin, papain,
clastase, leucozyme, pancreatin, thrombin, plasmin, cathepsins (e.g., cathepsin G),
proteinase (e.g., proteinase 1, proteinase 2, proteinase 3), thermolysin, chymosin,
enteropeptidase, caspase (e.g., caspase 1, caspase 2, caspase 4, caspase 5, caspase 9,
25  caspase 12, caspase 13), calpain, ficain, clostripain, actinidain, bromelain, separase and
dipeptidyl peptidase IV (DPP-1V). In particular embodiments, the protease is trypsin,
clastase or leucozyme. The protease can also be provided by a biological extract,
biological homogenate or biological preparation, e.g. whole cells in vitro. If desired,
the method further comprises adding a protease inhibitor to the combination of the

30 repertoire and the protease after incubation is complete.



transformation into nitrile derivative of fornmula XXIl followed by
reduction into al dehyde derivative of fornmula Xal , described in the

pr epar at w0 208068818. A subsequent reaction of nitrile decirwEReéinmscesdsfornul a
XXIl wth a Gignard reagent of the fornula R5-MgBr, wherein R5 is as
defined under fornmula NA, yields the ketone of fornula Xa, which can be
converted to a conpound of formula NAb hy reactions as described in schene
l.Internediates of formula NB wherein R4, R5, RL 1 , R12 and R13 are as
defined under formula | may be prepared as described in reaction schene 4.
Scherme 4: The al defwtecniodiRénmek thel sy GRIndRd IS @R URIihashtivh tthe MRIcE4E) is iaci d
and triethylamoni umformate to the corresponding acid of formula XXIII, as
it is descri bstioF whensempiicd WiHyibe TPEHOE:- . al . in Synth. Commun. 25 (19)
3067-3074 (1995). C L

acyl chl ori de and % s%ggo;)idc %g? f%’g’a%g&yga%lﬁq?xlﬁﬁtslél?ﬁlebcgglﬁgg@&ggk?ﬁcﬁmy

N, di net hyl hydrodiyg al’ﬂVlTE, dg) taﬁﬂlgmﬂ a thétargeebgaldlode goferfcdrgand.a XXI V.
Subsequent reacti of th nreb

Ceagent of the ot BndeRe L raritire ru Be T e arired BRET N
yields the ket Rf rdcovdid dastdVan Abderimpdactdfityf ozl daniéb tnax)ep@depbepar ed
by the partial reduction of Weinreb amde of formula XXIV with Li AlH4, or

DI BAL-H. Al t BPRBENtgeIcpn O5irgeoartré ety biwling & papats Bgangx rwdtasaiosm At cohol
of formula cin B bl BRkGn X1 AL bR, %Q%‘i’;f %aﬂ RIch %@%%f\z/ysle gfnaing% a target

chl orochromate (PCC), Swern reagent oxa chlorid s- Mart
Per i odi nane al@hdl\/h@emﬁ@n}’ttaltﬂeéhsmdveml@da Apd)E;d@inSAHl Mt%d@traﬂdn'ﬂHF.

The reactj on pi.cal l

ket one. bt aClnyae ey PebiPeal (D3t SO REFEUE Bl iR,
converted tOE@@ﬁmOEBtiSmOZf, Efx@am,wtﬂ%@ P@Ida&@b,mb@sﬁ@tﬂw&ﬁasagrodﬁﬁﬁdtdﬁd in
schene 1. Internediates of fornmula NB wherein R4, R5, R7, R1 1, R12 and R13

are as definé@ ﬁhﬂélﬁgmﬂr ekl Minni§yX 3o, ﬁ%&aﬁe@SEJsGMe@%Fi%ﬁljhvmaéaﬁ@N%n
h 5. Sch de d t f
For mil a0 X T ba By 1651 Rerpan g fhed B Hr) SeSp SF LA e S8 1 11

al cohol s of florer,n_lImMM |ILV5 th-canyd7i Hﬂ@(ie@ a@f), flogmwy a.aXXN1-9, Iniovat.arn, as
descri bed for exa le b Zhao, -Zhong Cai et. al. in Synth.

Commun. 351 (233, 1B€65- 6@9 ZIﬁ)l)L 1N 180 (ISIF), vEphibin C&chl)nh\vhlvt ollP-1& . al .
in Tetrahedr 4 4 t I t

ormat na s Eafttiey et ol FadGOOK G PNl i LR EmetR "YI%HM‘E%“QJ
reacti ons desadibitoey smm;taslcdf)eﬁmolzytermeo@ombxbm@sfabtoa,mdonWyer gtra@att qpoteat e,

t he tautomner r n, | pr pr| I f orm of
hydr at es and%&?nm‘aég‘gﬁﬁér M@E MQPZ éﬁrﬁgg) ﬁﬁgg \%HPE% hg PHave

been used foRbBgesrysi %bbzféﬁ o1 OMIGOWHQSMW'IPhl\ﬁP%oPrI@ﬁe@[E Mipsol i d
form It has now been found that the conpounds of fornula’ | according to

t he i nvel®i omyhkwk prégeniter atibiwal famr—ﬂ)o@é%lf B, WkR-2adNearttage dases goetlr um of

hyt opat hoge MmO gor St S, OBRRYATY ERGT - BB DER T ABoP DTG elPne
invention reRahered SoF10EEHRUR 0SS WGP stdnD GelPFacRt fYENE TARA, Nigstatigen of
useful plants by phytopat hogenl C m croorgani sns, wherei n a compound of

formul a | i sPapplFiEd TE&F-A, tuweur necrosis factor (TNF), TNF-a, TNF-f, TNF receptor 1,
TNF receptor II, TNIL-1, TPO, VEGF, VEGF A, VEGF B, VEGF C, VEGF D, VEGF

25  receptor 1, VEGF receptor 2, VEGF receptor 3, GCP-2, GRO/MGSA, GRO-B, GRO-y,

HCC1, 1-309, HER 1, HER 2, HER 3, HER 4, serum albumin, vWF, amyloid proteins

(e.g., amyloid alpha), MMP12, PDK1, IgE, IL-13Ral, IL-13Ra2, IL-15, IL-15R, IL-16,

IL-17R, IL-17, IL-18, IL-18R, IL-23 IL-23R, IL-25, CD2, CD4, CD11a, CD23, CD25,

CD27, CD28, CD30, CD40, CD40L, CD56, CD138, ALKS, EGFR, FcERI1, TGFb,

30 CCL2, CCL18, CEA, CR8, CTGF, CXCLI12 (SDF-1), chymase, FGF, Furin,



ingredient to the plants, to parts thereof or the |ocus thereof. The
conpounds of formula | according to the invention are distinguished by
excel | entwacbioicssisat | ow rates of application, by bei ngCraipRomwob@dat ed by
pl ants and by being environnentally safe. They have very useful curative,
preventive and system c properties and are used for protecting nunmerous
useful plants. The conpounds of fornula_l; can be used to inhibit or destroy
t he di seases that occur on plants or parts of plants (fruit, bl ossons,

| eaves, stens, tubers, roots) of different crops of useful plants, while at
the same ti men@stBéIRCT,iHdghxasS0.gt, MO&RIH) Eotagintf, Hofin?B R ITN-AIFAIC ANOW ICaiser
e.g. from ph}/t opat hogeni ¢ m croorganisns. It is also possible to use .
conpounds of 1§fdRpal-30% éntegrinssIrigleatye ME. MdP4t NDG.rMEPre AMMES. pusigphil
propagation gﬁgt‘?sre', %Lteoﬂoﬂti?,a@%('-ﬁﬁ)‘f 'P%IR(QfPﬁ-??ﬁ%I\ﬁfﬂs?'SbF, KT Sicl s PRRCcand
plant cuttings (e.g. rice), for the protection against fungal 1nfections as
wel | as agai isiFbphinoorbat, Nogehi TNF,UFRMANCEC Uiryptasg, VRGFh¥Led VEAN hetiTor e

t he conpound f I di t e inventijo b

control o, g (R a4 R e R Skl upR Bl el pepE HRES. b5
techni cal materH ahsiloill BEbteis 1 gWweadidadipmapdvivet1at eoKieahaiighl Taredtets, in
food storage or in hyg;ene managenent. The conpounds of fornmula | are, for
exanpl e, ef f eEppdimentSheniateet H@“%H?@ﬁal BRFGRYST-OrfReRENS dheredfe Footiagmicn ¢n

classes: Fungi. LEREA ine%cior(ﬂlﬁcegwitﬁghgl lé%ﬂéeév of ME b5, Gne HEIHA ALDBSBPHL LM

Fusarium Septoria, Cercospora an rnaria) and Basi dfonycetes (e.g.

Rhi zoct oni a, rddeptot eitacelPlprciomiam) . Additionally, they are also effective
agai nst e Ascomycetes classes. (e.qg..Venturi Er ysi.phe, . Podosphaer a,
voni 1 ni 30 ner nul R ARt o8 B0 AR 0 ecl BhBC i RERARESS

Pyt hi um Pl apo®patid} is iedvetaditdipagniagt i vity has been observed agai nst
powdery m | dew (Erysi phe spp.). Furthernore he. novel conpounds of formula
| are effective thP?FsFmB?fﬁF‘S%?{ﬂ@’e?ﬁg&eb‘E@P%&i%lf%lﬁdn\’ﬁnflﬁ’%’e e(r%Peﬁt.O_lrﬁd%li nst
Xant homonas  §pRyePREVEOITR 188 RRandELW i 3 o8R0 WAKANA (RSpriRhte dShagaidst the
t obacco nmosaic virus). Good activity has been observed against Asian
soybean rust afdpiepaue sepiempf ticzkperipine hrasctdated Sesmdendindigtoithe dganidon,
useful phants to pe eO{)n%oCtd%Qentté’Qf &&'&%&h&&%@?%éﬁv&%nf ok Low.ng. & Jﬁfr'i gs of
pl ants: cereal (wneat, arl ey, rye, - oat, rice, nmaize, sord%um an el at ed
speci es); beetdi§agaystdneet Fanckafnptidaehe déptay; sysenesan de tpesriapithgs afidpldyt ui t
(appl es, pears, plu eaches, al nonds, .cherries, strawberries, :
raspberries & dyoBieatilist FRESin CPE]@WF]‘H@EaBP%ﬁ‘%‘_g‘ﬁEIB%VaHE?“ fspley oy
soybeans); oulspRY apdcterial 8RBlay,"MSHIAF dn pPRRBAY, orQolv¥8s: disHEN.| PYEESed GiGEINUL
castor oil plants, cocoa beans, groundnuts); cucunber plants (punpkins,

cucum bers, Refs)ink tpdipg fmctinn of(x opdlen, actd and fimetipnal jchereyterigics ralisthe r i t
(orangesggl eg@gfﬁe &r&?@fe{aéﬂ{é enc'&ﬁ&f’ﬁg'tﬁtﬁ)mcl g9elable alﬁaﬂérnéﬁ%dj.t&ié, Y&
asparagus, c ages, carfrots, onions, tonatoes, potatoes, paprika);

| aur aceae (adoplageystan noapmxes mplicaipoe)ic packptaant s such as tobacco, nuts,

cof fee, eggplants, sugar cane, te e r,, vi.nes,. hops, bananas an
natural rubber p|Hh§_,e§§&ﬂg en&sg%?ﬁ%ﬁ%ﬁFgFéﬁqgﬂénW@£ﬂ$“§§éﬁ%ﬁ”bﬂﬁ%?%" is
to be under st@apkiRs babehsithabe dapis. UBET hanipl@nhe bh&'t@ﬁoﬂ]ﬁ%@ cheep fiendsr ed
tolerant to herbicides |Iike bronmoxynil or classes of herbicides (such as,

for exanpl e, laatpp MiRi @i Tor & ratigilpmembedinens. thebadgnipee gisplay sitemrion,
(5-anol - By ot Shrki Ake ey “HhOAmEECE Repide & PP & dirlaged 9 4P ne
synt het ase) iwhingirotems or PPO ( pr ot opor phyri nogen-oxi dase) inhibitors) as a

In one embodiment of any methods of the invention, the repertoire of peptides or

polypeptides (e.g., variable domains) is displayed on bacteriophage, for example at a

phage library size of 10°to 10" , e.g. 10%to 10'* replicative units (infective virions). In

30  one embodiment, the repertoire is displayed on bacteriophage when incubated with the

second or further protease.



result of conventional nethods of breeding or genetic engineering. An
exanpl e of a crop that has been rendered tolerant to i mdazolinones, e.g.

i mazanox,wbyonaessaat i onal met hods of breedi ng (nmut agene®CI)EPREN/066395
Clearfield(r) summer rape (Canola). Exanples of crops that have been
rendered tolerant to herbicides or classes of herbicides by genetic

engi neeri ng net hods include gl yphosate- _gnd gl uf osi nat e-resi stant mai ze
varieties commercially avail abl e under the trade names RoundupReady(r) ,
Herculex I(r) and LibertyLink(r). The term "useful plants” is to be

under stood as inclidiRg calbddinkksef BF aplaipect Wt gl hew@iddeeR: skethddargther med
by the use of reconbi nant DNA techni ques that they are capabl e of

synt hesi si ngCYRRISH ampliyiag thecppales weidcencpding axpaptide ongrlypeptidecthptnbitnd f or
exanple, fro I f

aci 1 us.  Exapat aoTApERAphag, kAR oRERGRLAY s RIASE S8 ImpHERL Ry
expresses a ©GhadeAfp)ifitaionndell rpethdEponRoast whrimfaapti¢nrai ze vari ety that
expresses a CryllIB(bi ) toxin); Yiel dGard Plus(r) (maize variety that
expresses.a Cryl A(b) a | I B TN (W e iety
t hat exprSesses a%%@(%?ootadg%&nff af—égs(?e% ‘1( ngve?tmai‘ ghg VAT 18 ete(oq‘?ﬁé e B
expresses a @olypdptiday it disphgod ohh’mcmmphﬁgeph'bﬁ:bf’IarBCPt‘[ﬂip’hﬂedr’lzﬁld expressed in
N-acetyltranEfera e (PAT) to ]Sgﬂ eé hol erance to the herbicide %I uf osi nat e
anmoni un) ;. NAEEFRT 2587 SpCh @t P i (Bt eppRAMEp s SERerigirey ) PePEfiey 8%i n) ;
Bol | gard | (1 holRQidalury BLhcby ol hdleri REGRE S e%r)éis@&ﬁ)ba%%ﬂaﬂéells Bol I gar d
I1(r) (cotton variety that expresses a CrylA(c) and a Cryll A(b) tOXI n);

VI PCOT(r) (cotton variety that expresses a VIP toxin); New.eaf ( (pot ato
variety that exprBss®ae ghbpdimenta tﬁ)l@m?ﬁmrm% frgrertags @( ar)lmAgvglgW@(sm)glt;T
Advant age ( G%ab@é PRGREL eril gérﬁ&ﬁﬁkt e&t)@alﬁl)emsAa{e' el ot ARSI ARRIE B L L
corn borer trait), Agrisure(r) (cornm rootwormtralt and
Protecta(r). dﬁrmantleameﬂ\us@iam quiahh;tckﬁnans trombee pﬁmmﬂagteomdmsentmdledmamg aI SO
useful plants, whic en so transf rec i na

techni auee RN VBT IE Bl AT PHEE bl S B R OB E R ances
having a sel et Invu@gldbalin Sugé vaﬁablé Qronanﬁrsalaehgﬁt helaﬁlovﬁadbleedomam In

"pat hogenesi s-rel at ed proteins' EP- A- O 392 225 anpl es
of such anti patiRggembodinens. éli*rclé%htahﬂnw%%%é%wn& %h@@arb%%h@ndﬁﬂable

synt hesi $5ng4susih anti pat hogeni ¢ substances are known, for exanple, from
EP- A- O 392 225, WO 95/33818, and EP-A-O 353 191 . The nethods of producing
such transgenic plraran@th@tr @S@eheflhal inyelktmm romethed plor swiecikg 14 edptide ohe art
and are descrl bed ihn t t| 0 rrentl ned -ahov The
term"l ocus” ol?'p%lmﬁige E rget I s gltﬁ héﬁamsy i3 53‘39 'S Of &% he

pl ace on whi phlybé}ﬁldﬂﬁefhtlmﬁh@d]&cﬁnlﬁi’ses PHOOMANR0 repdsreme dfﬁ)@pti:ﬂealt pcpylmpag@tl on
materials of the use plants are sown oy whefe theﬁag)la t propagati.on

mat eri al s of SPRRIN{PE ‘E:Fepﬁlit%fFFt and g Protagee Wdsk ERGiting SpRblG it protegse é&%w e for

such a | 9@“5ah@re@oxfe'rlﬁlg@peﬁ’t‘fﬂe%'p@@pgﬁt% tIRd BIHAS tIRItSr b 14hMY. The term "pl ant
pr opagat ion materi al i S under st 60 denot e gener ative arts of the

pl ant, such as seédoer thhiakdveaagihers Qfst@jlnf’@ﬁlotlh‘éhm thei dspiresthiploaicalf activigy
latter, and Ysegiﬁ&%g a%ﬁw%tt?er h rféi @OCQ hund ld{a}égpgi aflf: g teh'{?ﬁcr ﬁ%atnﬁffs gxapp! e

pot at oes. There ma r exanple ct sense),
roots, frwtsametmshheﬁnotdasd(b)s rhi zomes and parts of pI ants. Cerm nated

pl ants and young ants which are to be tr after rm.nati on or
D tor "emer gence f FUORE DBt e HRapES i uhe OB e AHEEBS hg Bt

may be ppot e@és%@hnbgf:ﬁ[&s tok ASPLAAL ITHe P¥thdd tc@fr?hse@rpr@alﬁfrﬂgaé rdpeRaikérent by
i mersion. Preferably "plant propagatl on materia is understood to denote

seeds. The conpdigasier oplyperntidas. combaung e igaaepiicrofunivb dest prerPlyaPHesy and a
preferably, E)fbgeeclts@ﬁﬁde\{)”shnable conditions for protease activity, and recovering a plurality of

peptides or polypeptides that have a desired biological activity, whereby a repertoire of

protease resistant peptides or polypeptides is produced.



carriers and adjuvants conventionally enployed in the art of formnulation.
Therefore the invention also relates to conpositions for controlling and
prot ect i yoaguiaesg18phyt opat hogeni ¢ m croorgani sns, conpPCIERGM/cBaPound of
formula | and an inert carrier, and to a nethod of controlling or
preventing infestation of useful plants by phytopathogenic m croorgani sns,
wherein a conposition, conprising a conpeund of fornula I as acitve
ingredient and an inert carrier, is applied to the plants, to parts thereof
or the locus thereof. To this end conpounds of forrmula | and inert carriers
are conveniently frofomé aitdindhtk B@Wﬂal[f?rdﬂ?éptﬁd@s Splechii @it GORCLNsad es,
coat abl e pastes, directly sprayable or dilutable solutions, dilute,

emul si ons, wetolegitab agbiyay coedibased pradiding atisty, Foraampke: aslurgdify ol so
encapsul ati o i ) e ¥ 2

conposi ti ons?é%tﬁlgg ror%t)ﬂgg%lng gdpr)lp %S{éégﬁeg{]@ﬁ%a%ﬁﬁg‘éﬂdg%r% ?I%leg%qggtag(frln Stsulplﬁas
dusting, scaptotgin Agproc@atii argprageindouri ng, are chosen in accordance with the

i nt ended pbj ectives and the prevaili ci rcunst.ances. The conpositions nmay
al'so contain furt HeP Chly Vst < e dnienieh & EIPSaE Ssstindrin BRcass rebbar  y
regul ators, BoRp&tsle @bmpASKE bh ehfiuasglvl]lin sugglé esiddbld a@hisin (AAEY BBUBihdLMt
donors or other fornulations for aobtaining special effects. Suitable
carriers andU3gRtiigant Bomarepataiis iln oge empedimgnta e method eRsaRrisst BOVIMREF 4l i n
fornul a tion,hechiohRgysys@ndcofhithd!a EpdBEENS bGP HIRe Rl SHRRIRNGES,
sol vent s, di?ﬁ%&san#s?'?gttiga'géengéf'Jéckifierg,gﬁﬂ?%keners, bl nders or
fertilizers. iByohoglehulinevinglaveridhde demaimp cembieswgyr tho dhaga disgla9 zy888%d The
conmpounds,of fornul a | composi tions, .compri sing . a conpound of. formula |
oot tvi0 gl B ifedtadirafi R R AR R OB A otny B
the plant or c@lditidnst aifaklet foe aire@ases hetiitityanadustoyetifig | a1 pRARC @88 i didplavs t &
further conpounds.. These further co unds. can be e.qg. fertilizers or

mi cronut ri enPORYBFRSIIE COMPBBRA B?Ieb%ogﬁq?au_ Rs! iVéﬁa‘i’lﬁfigﬁ‘éﬁé_ atthﬁlgég%tﬂfaﬁt of
plants. Theyigafy &uk@b1pe S 8heChibb@inktaf RirGhdespas, WR! heAddi ARBGT LahSiRss
fungi ci des, bactericides, nematicides, nolluscicides or mxtures of several
of these prepurbatioonwder dondigigny g cxygetaneat apienfogenoushapteasgr Foregxgmple, an

surfactants i.cation.pr i .adj t opar i | oyed in the
art of 1ot R TR ek Bt S BBl ST Yor i = 1
or a conposition, IrCceh kmbbdm2nEotheoptodtakf isf@edat 400 @gmRchE Be cogbiaed ent
and an inert carrjer, is foliar application. The frequency of application

and the rat ePbgecaiplaveasteBandproteagepyarerubricd Aerbepisk “efovEmtdst at i on by t he
correspondi ng pat fjp Fis. & E%ﬁﬂﬁ&”' 196 § - b
penetrate the p|antg§ﬁ?§§§ﬁ@¥ﬁé“fégf§ I a th§§%g$1 ?%3@%@%#0&2@??b mhy

dr enchi ng t henimogeglotofint swegle ivamablevidoimaia thatgbinds fher targeatigoml isorecimeralphy yi ng

t he conpgounds.i.n salid formto the soil. e 0. 1 I | ar . form (;soi l.
applicat?gn)gmﬁwgépdﬁgl%?gﬁaJ%PIF?égl88%fm&r&ﬁﬂ&ggggﬁﬁéﬁﬁ%lSﬁ’(ﬁw%@hg% t he

f1 ooded ri cecbmplighg Thémeorpaondisa gl eanabladémamythal sadsdte appet Bghntl s seeds
(coating) by inprggga ting the seeds or tubers either with a liquid
formul ati on HICOTHE! PURYIEiSde or coating themwith a solid fornmulation. A

formul ation, i.e. TR GOERRRIAIQBakO WA R61BQd HRRcKLOPRAMANLGHidE 6F Pl Sptis@nd,
if desired, a solid or l%ﬁgld adjuvant, 1s prepared in a known nanner,

typi cal |y by séletabimpisojectriddiynige arethods dencribal gcinhla cpmpolaemtiodinentttbnder s,
ororamsh SRR Ryaseld BaSaL G0, ORULENE i HRSCSE TRt
fromO0.1 to 88%mb\SuweblghGL.Pprefpedabhyd GLP-1 peptide derivatives are set out in the
Examples and in Figure 1. Other suitable peptides include GLP-1 homologues or
derivatives such as exendin and its homologues and derivatives. Further suitable
derivatives include dipeptidyl peptidase IV resistant derivatives of GLP-1. One
30  preferred peptide is identified by amino acid sequence DMS7148 (sequence 6 in Figure

1). Another preferred peptide is identified by amino acid sequence DMS7161 (sequence



fromO0.1 to 95% by wei ght, of the conpound of formula I, 99.9 to 1% by

wei ght, preferably 99.8 to 5% by weight, of a solid or liquid adjuvant, and
fromO towd200ms38mwi ght, preferably fromO0.1 to 25% by weirgire0090663a5
surfactant. Wereas it is preferred to fornmulate commerci al products as
concentrates, the end user will normally use dilute formulations.

Advant ageous rates of application are nofgally from5g to 2kg of active
ingredient (a.i.) per hectare (ha), preferably from10g to 1kg a.i./ha,
nost preferably from20g to 600y a.i./ha. Wien used as seed drenching
agent, conveni @nFighat IQSSLQfab?leJ:éeC@LP -0 frpelaﬁd%s breOf QBN AbUA BT saqifehde® In
subst ance per kg of seeds he rate of application for the desired action
can be det er AHBY cipodiniat ithsinyentioprelgish Enitisisglafed prodgaps - bir e, eNpascof
action, the {WTe[-3N f o8
application %ﬁ g?%?%&&?%ﬁﬁn gkbﬁgﬁﬁﬁ'% %%FB &nmgqgg rhowln{z:;nl?)g)d}t’hese
par anet ers, 4eavy chainlvanablg d@ndunmltrmn aBtibgtyi lghngflayn vartabladymaow sbleetablf ound
that the go r also be used in nethods of protecting
crops of sggﬁ %ﬁgr@g Hgﬂﬁg?waﬁ?fﬁ "By phyt opat hogeni ¢ or gani snsas wel |
as the treatnent aflva&iaRsusdy, pdpicslor pbl@pé;ﬁldemﬁq@&&@da&y withythe paichegenhe

or gani sns conpr|5|ng adm ni sterjing a conbination of phosate and at | east

one conpounddtplay gppged propetienie ImrRT copressirs | fe\ﬁé?sg@f)sts WHEBPHIDROtEN®SIH| ant
i's resistant dﬁ)trlngs%lsésglbl‘f Qhﬁs%%ﬁ{g)ﬂgﬁ%@re seedbe: fgﬂntaﬁgﬁal@yle Bf&l\ﬂbt‘fi&l

unexpect edly I nproved contr ol di seases conpared to using the conpounds
of formula | in tﬁbeam@mh@@abb gﬂq@hasana&ﬂSaddnnsmh@@Smﬁaymhacemkbﬁmtve at
enhanci ng the C nt roI ea e 51 ant Fd%ng 0 Of f? in- fastase

m xture o? gF 54t & ?eas Bhé oﬁb ?%rnﬂ@% I’ ﬁa ﬁc?ease

t he di sease me@ztymtnneggaﬁtrmhﬂm@gloaﬁhﬂ siagle wafialmardbmainy sélb@atﬂe@p@mtdecbsy
formula I, a |nc @h the activity of the conpound of formula I ﬂn

di sease spect thesmeghe @VCI& ¢l $ oY1 (%t PEISHRR Yaeigreandyotiirsils
conpound of {iof Ph&isk teAuclicie the effect observed. Said nethods are
particularly effective against the phytopat hogenic organi sns of the kingdom
Fungi, phyl um Basill¢ tipieion, alsel raketes th e dicHiohfeemalsng ¢ phad¢ags sesistant peptide or

Ur edi ni omyce nd the er in sts).
Speci os of r BV BRI Sk, W ETVB) BRaeSREE Rl Fhibi R B SShdi Lk
t hose of thevmaﬂﬂdymﬁhak@@&mﬂﬂmeaeﬂeaaibychﬂamﬂmdiha&ﬁbaihmhm,gempﬁmng

P T s T
those of the g pEMERi & @ol%&%ﬂd@%m&’éﬂ%bﬂ!ﬂﬂ@ngéﬁfﬁbf&' for RpKiklloviRray $tem
rust or black rust, which is probl em di sease in cereal crops and Puccinia

recondita, aPK@%%%ﬁvﬁmaﬁxmﬂ@%ﬂlﬂﬁﬁﬁpﬂ¢mw@ﬁﬁbéﬂhent of said nethod is a
met hod O% oPr ot ect TH& fH 8P3o % %%%%%sp@ét%mh%rﬁ g#tQE$enﬁ51rl %ﬁ&a}%}é ?&1 marl))f be a

phyt opat hogeni ¢ or gani sm and/or t reat ne crops o ant s

i nfested by arodayd emh)ghﬁgem ¢ dophanysem ssah @ avetchoiel] pompsd @i indound in one
hosat e, |nclud|n salts or esters . thereof, and

si mul t aneousl n

ot eaot  oneobBiait g URers (s e fon TS A RBE)
phyt opat hogeBioaiclya@@bias Mvh&:, Aingl IRARIzRE IRREHCS fdRALEBE cltFRMebdige auRUP
consisting of the plant, a part of the plant and the | ocus of the plant

The conpoundsaliye oF deasul b ¢no) em‘?ﬂdlfaefﬁh%}? pEiese iic ane fand it Hereefand/gekarsi bed
above maysal $Q dﬁg%’s Her@ﬂvgl@ts?igcefg&'ﬁro%&?&fegmpgepﬁﬁés Hio¥ptRidet REve fifg ment

and/ or prevention of mcro
in therapy, prophylaxis and diagnosis of disease or conditions in mammals, e.g.,

humans. In particular, the peptides and polypeptides have utility as the basis of drugs
that are likely to encounter proteases when administered to a patient, such as a human.
For example, when administered to the GI tract (e.g., orally, sublingually,
30  rectally administered), in which case the peptide or polypeptide may be subjected to

protease in one or more of the upper GI tract, lower GI tract, mouth, stomach, small



infection in an animal. "Aninmal" can be any animal, for exanple, insect,
mammal , reptile,fish, anphi bian, preferably mammal, nost preferably human.
" Tr eat nerwO 208463818he use on an ani mal whi ch has m cr obiPall/EPR6QO6E30H | N
order to reduce or slow or stop the increase or spread of the infection, or
to reduce the infection or to cure the infection. "Prevention" neans the
use on an ani mal which has no apparent signs of mcrobial infection in
order to prevent any future infection, or to reduce or slow the increase or
spread of any future infection. Accordlng to the present invention there is

provi ded theilig&en®fand 16QEPALRENOT Gl Bdbalifbnt, ittierdfhre, PRl Clodr £ pRftcaie
medi canent for use in the treatnent and/or preventi on of microbial

i nfection i nf&istaahpsagide orpelyeentide i boadsripisicardrilhe sulmgagllyordestpbuirdhof
formula (1) Aetrar, Al T P sl eIV} Lhe use of a
conmpound of ?}grt rr(ﬁtmg ; ag& ar.glﬁarl’ll?l Vecr)lblgg{sgaasggﬁ?d@nw?ﬁe te?[ﬁa%rgent of an
ani mal . Accordi ngFQItﬁxamelepmerwnhodmt thennveneorerdlacsab ool pdonidetdomof a

h d of
phar TCeUL) CahGIRES A 80 SATRY e SR S RBHEL) T gPOmRENS ©

phar maceut i calveytias ¢apthahteatnilink uadbr prevedioni @a TN dpleompdisict iconditiam obe
used for the treat ment and/or prevention of antimcrobial infection in an

ani mal . Thi s diseee radetit FTEWILS (e fpssumagmd edhrityd. 1BD. Pspiasth Quiiohni dlifeaie: or al
adm ni strati ﬂ{l’th@ léﬁﬁ)oaﬁ*netn?-bﬂhgtanta!%gﬂgtngﬁ 1beh§1{ (Anﬁ"%’f’ﬁleﬁnmw&}ﬁﬁn single¢
suspensi ons, o0ily suspensions | si ons di spersible powders, dispersible
gr anul es, sywmlead@in@hi(ﬂﬁb)s Imlan@thcm@xwlfy thhpsptpharrmadmptld@ls Gleghposi ti on
can be in,a form Spr a cream
or 1 oti on? arReait PR whr LB R AR R Rn f Wi G Mons®y of
sui t abl e for tipae Qagerrﬁé hm@mr Rirstay9! 10N, eniitoklintha atreford) jpeetidefor a protease

Alternatively this pha tlcal osjtion can he in. inhalable form
such as an abFbEdf p@ﬁif[iy @@&Hﬁdaﬁ% SRR Py iphafatiogy orpwirargsally it e
agai nst vari giignhdfh Qtf&?&@df aHREEH ]S trBRIRdbPpe RUR § dReile Ok eRidiod RfRCHdteR I N an

ani mal . Exanpl es of such microbial species are those causing Aspergillosis
such as Aspeduyéll panditfapnngabagsthma Eigawlistgiaasthap)mg OFR. inflemzans aan dthar

cavsi hg CanaPaaeR0 e, BPYERRl Uk RE, S RCIPETRIT CeobikBisy 07

C. parapsil omcsrpo&teddtenaebyaefekeﬁbe | usi t ani ae; those causi ng
Cocci di oi donycosi h as %gcm di oi &es i nmt 3ei§|tlllgose caus

Crypt ococcosi s su ané? EF ARG SecRrRtife o R YRRY g t?:ﬁ‘%?é’fl’ﬁtﬁlgpmteases in

H st opl asnDSkgusUCHh@S 4dnsih RIS "Bar&AREN, At M ki $180Hfo 6 Sinftdtidy @Y COSi S
such as Absidia corynbifera, Rhizonucor pusillus and Rhi zopus arrhi zus.
Furt her exanpibsytaaecusivy©ae Frhodpenis therefers. Imavides forn psgfepse FasisiaAhEeINdS aF | um
solani a S [ [ n

Seedospory um o BTtE d e REAHERAYY FiGH07R00 o BAPLAFACHENT: Blensc or

Tri chophyt oncc’ﬁmu;orEm der m:umhytsmoh Sppditivbionsy BppliabSeer bt hoe iemb&fiment, the

Phi al ophora Spp, ..C adospori um Petriel lidi , Paracoc i oi des Spp
2nd- H ot op! aBHRIESTLPTOMIE RIS Gy HGHTFFHHOD Gigh ERaesr ARG | 4eevPhe
above- descri bgshidt QY@ @npmbrgfs%hﬁ)nogd@g aid déMvtaﬁéQ Wuch bdéteh@@ driderivatives
Preparati on exanpl es: anple P1 : Preparation of

S-di f | uor onethsyaoLi Sﬁ}?ﬁ'@ﬁ)ﬂr selegtablo by Abe arethod i ghe, jnventiw; fgr fhe- treatment and/or

h | d 1.001): A sol ut f
ST uor el e g e i or i do (564 o 2.9

nmol ) The peptldes and polypeptides according to the invention may display improved

or relatively high melting temperatures (Tm), providing enhanced stability. High
affinity target binding may also be a feature of the peptides and polypeptides. These
features, combined with protease resistance, makes the peptides and polypeptides
30  amenable to use as drugs in mammals, such as humans, where proteases are likely to be

encountered, e.g. for GI tract, pulmonary tissue or parenteral administration.



in dichloromethane (5m ) was added dropwi se to a stirred sol ution of

N-[ 2- (4- chl or o- phenyl )- 1-nethyl -ethyl]-O nethyl - hydroxyl am ne (600 ng; 2.9
nmol ), prwpansdeassdescri bed in exanple P 13, triethyl arCnEPE@IBE630F; 5.8
mol ) in dichloromethane ( 1 Om) at 00C. The reaction m xture was stirred
for 6 hours at anmbient tenperature. The reaction m xture was washed with 1M
NaOH (20m ), 1M HCI (20m ) brine (20m)_gand then dried over Na2SO4. After
renoval of the solvent the residue was purified by flash chromat ography
over silica gel (eluant: c-hexane/ethyl acetate 1: 1) . 0.99 g (93.4 % of
theory) of S-difl uprasmehgkanplaetidy beptider Gy hagpéRitie CRIDOXMidble Aeindin] 3r (4-
chl or o- phenyl ) - 1- net hyl - ethqu nmet hoxy- anlde ?gonpoun 001 ) was obtained
in form of a2htagest) IHlikpR: ©o(@PeyEer BtRRE When 3313111115%@?1 (. 3Hpy intraocular
2.77-2.82(dd; S 4

468(m1 H): ré clf%n ogapgyesdroé??(tQQn é{ f a atl%%( Oﬁé’%;mblg_ﬁhgﬁ% tsﬂ%?@fgre I%gldeT o -
Preparati on &dr osuldr fdmiorsoateirhgf] thé pmmam/ﬂesﬂstaﬂmjmdtz q)bhypemalleblmdnogloémiud [ 2-
(2,4-dich oro net hyl - et hyl 1- e co nd 1..002), : A

Soi uton o SPHELARS ABEHY e SHbR SRRy p PR TR MR diRoR st 0. 01
g; | 4.7 rnrm:c ) ﬁl?ozldplghtr@raomab@nﬁ c(nﬁﬁﬂlan s, addessedirontiBiontdd the sid)rinabe
solution o -

di chl or ophen#tjent.- ﬁéwﬁtraéwwp}ﬂd@ent@pmh admpisGaiAnaRi thecye. in thy fgrm pf gye

ol ), Pr epaggghs 88p ARRELbIPER {h@ o§¥APhifo M Aierdohl Ryl ne (0. 90 m; 6. 4
mol ) in dichl oronet hane ( he reaction mxture was stirred for
1.5 hours at anbi bmon@ efmplmdanw;a theT hevenvere tirovidesi xtpulmoms ﬁvamhbdow foh 1M
NaCH (20 ) l1\/IerHC Qnrg) li)l remt é%orm&latlorr]l Enhen . 0n1 ag0 F e tldeA]c ter
renoval o Sof Vent e WESIdUs WAl purﬁpléhw% Pg Ih?%nﬁ 3?Pa phy
over sili ca g&llypt(ﬁﬂduaﬂilarldﬁﬁ‘)((aﬂlﬂnebh&ﬁh imeeatiat @it aPhrticle 5353 IgngGB&f lass%lzﬁlf 5

t heory) of 3-difluqroneth razol e- 4- car boxylic acid
[2-(2,4- di cmlﬁp@pﬁ@r@fﬁﬂm ﬁ%ttﬂ% ! éﬁhgﬁ Orﬁ%’ﬂlﬁi&%ﬁ (&% 1P B MHHAREOPIEBD)  was

bt d . | » 3, 400MHz
ot 4? ne 4|6?d 3H) gagg\_eﬂﬁ 3%, §%8@e(gbpa%ﬁ%fi@@7§ %Jﬂ)ﬁma tgﬁms) ):

3.95(s, 3H); 4. 68-IMorg @mqulmm 7thelcb‘ormu®21(om agﬂ)comml[lcmsmﬂths 92%3@14119%

El_xarrpl € F g c%d%f égﬁ fpom 655% E.'o&‘f%r Q%ﬁgb té 7.@‘,3}0@&21111@16 7, for example 7.5.
pyrazole acid

met hoxy- [ 1- nethylPaﬁkﬁ(ﬁpﬁb@mﬁﬁhkQrgphﬁn&kj@ﬁmmmbbcammdgtQammaqnadﬁ&h@OS)

To a solution of

O Met hyl - N- [ 1VERimay have TR of af lapty0C prahygast Y by 1 atrspst 6% Gt ahitdeast 0. 65

g, 2.4 mol) 69*Cewfa@(ﬂea§ts7(§i€SCAhth%@imlsﬂ1 aﬁﬁég&ﬁiteusl%l%thddn cBihpdlisoreYibane (5
m ) was added trlethylanlne , 6.0 mol) followed by drop wise

addi tion of #&rswlatipheAthgimppfipnmep aernpidcsachepdpide or pplyRaAPHEd| e- 4- car bonyl

chl oride,§0. 519 gy, ﬁ]ileﬁZs {)%tﬂenmg n%ho{h%?‘ei)tl r?gﬁ‘w%ﬁes AlehiGbieS '?iPJu%te

adddltlon of acid c or| e nlx ure’ wa ours at a |ent
t enper at ur e. ajinasts, tah@gﬂ'héis,cmﬂpasmds oofpieddtions of thchmvemaat drosubstdndally
reaction nassa%%s di | ut.e and extracted w th.dichl.or

th t t 3
oo . el b st B bR E b et oA TR ¢

fol | oned by sedutoadoed NaHP@aRs int BY@FonR éHindvatbRFfeNGh dnieRadbodinvént, it Riabtres,
sol ution before dr |%g over sodium sul fate and evaporation of the sol vent.

The resul tindg0cfu 58086 §5uPPf Pbd9by3e Gitufth 96, 97, 98, 99% of the peptide,

25  polypeptide, agonists, antagonist or variable domain remains unaggregated after such
incubation at 37 degrees C. In one embodiment, at least 65, 70, 75, 80, 85, 86, 87, 88,
90, 91, 92, 93, 94, 95, 96, 97, 98, 99% of the peptide, polypeptide or variable domain
remains monomeric after such incubation at 37 degrees C. In one embodiment, at least
5,10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 86, 87, 88, 90, 91, 92, 93,
30 94, 95, 96, 97, 98, 99% of the peptide, polypeptide, agonist, antagonist or variable

domain remains unaggregated after such incubation at 50 degrees C. In one



chr omat ogr aphy using 60-120 m nesh silica gel and product collected at 30%
ethyl acetate in hexane a s eluent t o give 3-difluoronethyl-1-nethyl-

H pyr azolwozemzsbrisyl i ¢ aci d PCT/EP2009/066395

met hoxy-[ 1- net hyl -2-(2, 4, 6-trichl oro-phenyl)-ethyl]-am de (0.51 g, 49% as
off white solid mp: 110-1 120C 1H NMR (400MHz, CDCI3) : d 1.38-1
.39(d,3H), 3.20-3.26(dd,1 H), 3.32-3.37(¢¢l,1 H), 3.70(s,3H), 3.97(s,3H),
4.88-4.93(m1 H), 7.02-7.29(t,1 H, 7.27(s,2H), 7.81 (s,1 H M [MH +
426/ 428/ 430 Exanpl e P4: Preparation of S-difluoronethyl-i-nethyl-I

H-pyrazol e”- gab&dnhi, 6t 1@@@{1&) [14; 20 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 86
(4-chl oro- pheno %) phen | 1- rreth nmet hoxy am de (corrpound 015)

A sol ution of7.3%P UYordendi: I"% t9ﬁy?§/ 529?419 ths Fspiade. pabyperide o8 rbRhlele
(797 ny; 4. 1d Zl-n) eIEl nQ(l;ﬁPJ)rﬁE @E&?z ihoBatiofASs AR €7 ARWHS EmbQuifhest | 7 7 €d

sol ution of or ophenox
phenyl]-1- rrenhytggregahgph}ofcﬂammw Popvirepsigdsamaneble ddmaids, ggomsty, ammgbl)ists is

prepared as descr bed in exa triethy nmol )
B Cht o8 omet AT (L iRy S TR facutein o dh e St st b b e

ni ght at ambpelpeptidonenatidbie. doﬁfahefemaeﬁmu@dha@gedt Hespohienly tfttaiRsidue was
purified by flash chromatography over silica g (el uant: chexane/ et hyl
acetate 1: 1incubatipnoats37 @%f%ﬂcﬁ af ReRPPgIntigion .o mplm@?t@ﬁ&rhwlaherﬁﬁw of

H pyrazol e- 41 rnblq%sxﬂrm%nqubﬂ{sgn beede4-

chl or o- phenoxy) - phenyl | - 1- et hyl - et hyl } - et hoxy- am de (conpound 1.01 5) was
obt ai ned in form bf ose @mect Qﬂthﬂl\/mvelqt@DCIthﬁ pABBRHRYlypdptEes, varidBi¢ dioBHyns,

2.78-2.84(dd.1 H.: 3, 05- 12(dd,. 1

4.68(m 1%{) : h%o.”g%g @n?é?mmﬂ n(‘%osglgnsi Oﬁéﬁm’%gllgih%?}e ‘?‘Vi‘% 1on afH%(s'ﬁ?ﬁaﬁ)“auy

g. 27]£ is, 1 H. tsﬂNBe[Mdﬂ] 1tnd:ub<hﬁ|61/1 4|_(|_52 aEX@ﬂSBﬂ]l teatich: %ﬂDIpellgpﬁﬁidbOdSt @friable domain of
- dl uor one | -1Ne - razol.e™-c (0)¢ acid

(2, 4-di chl ore,ﬁ ) atl‘{] Xrétfﬁfﬂ dgﬁ%/shlyﬂiﬂ FRPcﬂ%@a& O etc%ﬁ{a‘onﬂdtOﬂééeﬁ Ay

sol ution of sydict LHOSONRE Shel endtotBRdNY lat lea&'ﬂ‘%}’@%o%e% 62a9P9nYl o igay bolgr (2. 1
0 g; 11.0 nmol) in dichloromethane (5m) was added dropwise 'to a stirred

sus penS| on oP9.R of Wz neptiiec hplypeniidengonist.- priagepist e hyaripblaydmesay [retrdine (2. 0
9 9,10 0! ) RESRANSHC ASLATRGHARGE 1hAnEXARRCR, Nisod 05 ¥ ATORE 4731 0

m ; 22 nmol ) or onet hane e reac i'on’m xture was
stirred over 9715998 %5 ,&9tbbeny. SV(eoﬁ)éieqietpﬁéae pbiypeptddecdi aariabilexdamen wagaipour ed
onto 1M HCl (50n ract ed with dichl or thane (3x20m. afn%at hen dried

over Na2SO4. P%‘F“‘ié VEFD Freubgiiong P\Pé‘ﬁtemc lmeégiwe%gte@a PRI £ i ed

by flash chrg %ﬁ@@hbén@bﬂ@fdo%ﬂahﬂsca Qs (StadRsis &- fex AR/ @ﬁ)h)()he ¥FaLe e
7:3). 1.51 g (4 8 % of t heory) édlfluororrethyl-l-rret hyl™- |

H- pyrazol e~- éwpbBepsi c acid [ 2-

(2, -l chjor ophenyl s TRLNYE 18! ko OBV AT 54 GRIROUA e OFRlypes
obtai ned i n form of & V\ﬁ%e o) mlp.’ 6?-%@?(:. ﬁ?% &%&I% ABoMz) :
1. 40 1 41 ( dgdiiﬂ)s,kn&%eﬂst@%cdnbo]utﬂd)ls 8r (ﬁ(ﬂﬂﬁllali‘@(lddf 1hd-i)nv8nt8ﬁ(23¢ StdstahtidHyt. 5(m
br, éé%) gpés 7.8-8.6(m br,
H) . I\/B [M+H] _s|_tal%1§87 09% atl%(i'ﬁtpia OBRe trﬁ?%‘b&f &0}136’;‘?1()@6 or arlable d80ma$n P
S-di f | uor onetinbmily BBL, hit lrodm Heydramed, @0- &earfdeoXy bi ¢7@gifer ﬂarour 7 1n a jet
(2, 4-di chl or ophényl ) -'1- net hyl - et hyl 1- et hoxy- ani de (conmpound 1
nebuliser, ¢.g. a Pari LC+ cup. "In one embodiment, at least 65, 70, 75, 80, 85 6 87,
25  88,90,91, 92,93, 94, 95, 95.5, 96, 96.5, 97, 97.5, 98, 98.5, 99 or 99.5% of the peptide,
polypeptide, agonist, antagonist or variable domain remains unaggregated after such
nebulisation. In one embodiment, at least 65, 70, 75, 80, 85, 86, 87, 88, 90, 91, 92, 93,
94, 95, 95.5, 96, 96.5, 97, 97.5, 98, 98.5, 99 or 99.5% of the peptide, polypeptide or
variable domain remains monomeric after such nebulisation. In one embodiment, no

30  aggregation of the peptide, polypeptides, variable domains, agonists, antagonists is seen

after any one of such nebulisation.



A solution of S-difluoronethyl-i-nmethyl-1 H pyrazol e®-carbonyl chloride
(0.86 g; 4.4 mmol) in dichloronmethane (5m) was added dropwi se to a stirred
sol uti on WO 2bkojdd3g18, 4- PCT/EP2009/066395

di chl orophenyl ) - 1-net hyl -et hyl ] - O- et hyl - hydroxylamine ( 1 .0 g; 4.0 mmol),
prepared as described in exanple P18, triethylamne (0.82 m; 6.0 mmol) in
di chl oronet hane (7m ) at00C. The reactiopmmxture was stirred for 1.5 hours
at anbient tenperature. The reaction m xture was washed with 1M NaCH
(20nm), IMHC (20n) brine (20n) and then dried over Na2SC>4. After
renmoval of the SOTH@ﬁéptfﬂEISr p&shetige WmSbeRsblatbd afh/&meédna&thn@hr onat ogr aphy
over silica gel (eluant: hexane/ethyl acetate 7:3). 0,75 g (45.7 % of

theory) of S difl dwEdhenipe smbadimeyi o |anmﬂﬁgﬂﬁh(zfdh%m@lamosby|pr<ﬁeaé@r<t§wfazﬁ
2, 4-di chl | 031
bt ai ned 1 TELEE balSRARMEN oL Flontl RARIS AR REIPRHIER] ) Ve

400MHz) : 1.14-1 I@e{ mvgm)qnlals@@elates ttsemtm 198t epidador, folpfeptide (e.g.,

319-5.250ad, 1 M 32 023 B R00 Bt b0 b B HOLM S s

S-di fl uor orretéwdtable oEbélydted bYHRY k@l dekaibDKbinCfoa k¢l in medicine (e.g., for

et hoxy-[ 1- met hyl - 2- (2, 4, 6-tri chl orophenyl ) - et hyl 1-am de (conpound 1. 032)
To a sol uti ofheEpy or diagnosis). The invention also relates to Uise of a protease resistant peptide or

O ethyl - N[ 1p5‘1‘§f)§¥ lde ?(e% nﬁy{;ﬁ ik EGRAQL 05 NeRY) a/)meettem’tlalltt Hﬂﬂﬁﬁt?g%tﬁﬁh%@n 0. 591

1. 63 nmol es) chlo ane (5 m) was added triethylamme (0.

4.07 nml oes) Varmblla)\demably streofablgi gle salddﬁctlhynth@f mgthod$ utebaibed herein for the
3-difluo math - arbon chl or.i 0, 79
ol ) | nﬁgl o a8 Pfagr’rtg %r: é m?dlcan?ewt %er e atln ?ea& Cyflhg\flflventlf)xﬁ eals(%oreiga]tegt 0 a

adddi ti on of n&€iod ofhitcatinge disbie mmipﬂi’sﬁlgvﬂﬁmﬁﬁﬂeﬁlﬁ§d) ] QIbJébBlrhﬁm:ﬂSthﬁéofaﬁibl ent

t enper at ur e. Mthen the TLC confirmed conpl e |on f th eacti on, (fagge
reaction masSHHEYCGMOHR er’ﬁa%ef?%?ta%tdﬁp% ﬂﬁp % §¢-Si AP BShastSne (3
x 60 m). The; copbiyRrRdedigh! iRiARLIb8HE Llﬁgl%rvalfi@ﬁl@ doRafg deldbihine 2N sEiedted
fol | owed by saturated NaHCO , then water and finally brine, dried over

sodi um sul f abe thenucteadsgigraaibed hotin. sol vent under reduced pressure. Resulting

crude mass was pu r ilica
gel and E?oduct c%t% ce%lb?fé a‘t’tQ %g%&%{}% acera eeQ?’g%{E%éQ%gt@Q%iﬁﬁ%eﬂ&%ﬁﬂg?gl ve
3- di f | uor omesdhyihink- aretéonld- Arokdagry mathothe- 14:pemmh:0m§/ Iprateadeirdsistant peptides or

et hox 1- et tr.ichl or.ophe am. de (0.39 , 50% as
of f m%.te sop%?ﬁﬂﬁ ﬂ%rionfﬁb)éiﬂllﬁ%p ﬁt% %&t proae(aie d; ¥ 24(t/° 3H),
1.35-1 .37(d, 3H), re%o?e@m% 2381(3% olaegﬁeptl& 313‘p0§/p (dédthalt s a?deglﬂed?’b%@t(g@bal?m

396(53H) 4.86-4 25(t , 7.28(s,2H), 7.83(s,1 H M

[ MtH] + 439. 9pdmity, 8@6 arﬁbll@spene pﬂw&r@mcdwe@fldesﬂw iy IRSISEWELNYIC secmft hyl - 1|
B pyr a_zohﬁ or gfaohéﬁgé(?' %ct%ﬁ' qh% %'rst anii iecond roteases are diff ren{ The secoad Ero(‘se‘;jaé? A

(2,4-dic met h eth I SOpropoxy-am de npoun
sol ution of Sraghb‘é Iaudaffmaeﬂtabg\te- In cmetemblodimdﬁt plye ﬁmt)d)ﬁ’éecﬁﬂrph)magsle icédogémdes ( 1 .
1 g; 5.7 nmol) in di c.hlglsﬁg}ggyt;?ne (5m) was added dropwi se to a stirred

sol ution of f¢PsIqpsttoire

di chl or ophenyl') - 1Tff@fﬂ9¥ﬂ1tt&itﬂlﬁhar‘;@Nl&&qupMﬁte@mmoP(Véc@ﬁfbﬂ@goﬁlsﬂ-corﬁplﬁklngsa
mol ), prepared as described in exanple P20, triethylamne ( 6 mM; 11.4

mol ) in di cRERSIdSHEPRARIAEORRYIS ASiSNELo ot m@a@pt%WSWﬂmr@dﬂh@Ws FER ed
over nighf aj cﬁﬂ%% Lthtﬂﬁe”&‘c?{eésteblfn‘aertﬁEE&{dlﬂcﬁﬁ‘QMﬂbl@f [rta?ﬁe]-tﬁ&i checHé &v@x‘i—‘nc{ esi due
was puri | ed b chromat ogr aphy over silica ge uant: chexane/
et hyl acetate. g7a Bt)ndltlon of (i) about 10pg/ml to about 3mg/ml protease, (ii) about 20 C to about
40°C and (iii) for at least about 30 minutes.(e.g., under the condition of 100 pg/ml or
protease at 37°C for at least one hour), for administration to a patient for treating and/or
preventing diabetes. The agonist may be used for administration by injection.

30 In one embodiment of the methods of the invention, the selected peptide or

polypeptide is further assessed for resistance to a second protease or to the first protease



1.30 g (54.0 % of theory) of S-difluoromethyl-i-nmethyl-I

H pyrazol e®-carboxylic acid [ 2-

(2, 4- di chwonomessiB) - 1- net hyl - et hyl ] -i sopropoxy- am de ( ®owEPaevd/0463983) was
obtained in formof a yellowoil. 1H NVR (CDCI 3, 400MHz): 0.91-0.93+1 . 1
1-1 .13(2d,6H);1 .42-1 .48(2d,3H);3.00-3.07(dd,1 H);3.29- 3.36(dd,1 H);
3.92(s,3H); 3.97-4.36(m1 H);4.36-4.45(m4.H); 6.97-7.59(m 5H) . M [ MH +
420/ 422/ 424. Exanpl e P9: Preparation of S-difluoronethyl-i-nmethyl-I

H pyrazol e®-carboxylic acid [2- (2,4-dichlorophenyl)-pentvHrnet hoxy-am de
(compound 1. 85Nridér 5 QbtUficondiBbnsShal dlffbllofr@tﬁ&hd%)é|usi:d EthB¥bledtion method. The

H pyrazol er-carbonyl chloride (2.20 g;  11.0 mol) in dichloronmethane (10nm)
was added dr 8jsand eratense issdiffercatiiem) ta@ ifigy neteaye] bt (ophegwise can be any protease

di chl or ophen r.epared
as descri bedﬁ%}gﬁngﬁwﬁdg %%ﬁ{%#g?%ﬁegﬁéx%&é}@tﬂﬁq gﬁ? 9rc9easé1re19 twe\btld& o

di chl or onet hanlepe{mﬂmls smct@Dﬁi tha'hmthroela@tf |thmmrwn¢t0mr &lleasd dyi o fuedhef step 6f hour s

at anbi en eratur enoval . of the I t resi due was

our T ied by PRESHOiHr SHeh bh Fiesh GIRVR 8 phoRerd Bt Mo ERischi o iR By
acetate 1: 1) pr03@a8é5019ﬂ61tﬁ@ﬁrs?/Q)ﬁ)f[eaEé’lBlﬁru&ﬁ)ieICﬁ seSoflédnlditne mat Biffer Frofethbyel uskd

H pyrazol e™-carboxylic acid [2- 4- di chl orophenyl ) - pent yl.] - net hox am de

(conpound 1. &58% etl%msthﬁéd Thg SF%ﬂnﬁ] rypteaseyis (diffRREmg; from thy KivRprogaepse) byt

400MHz) : 0. 84 Qrv@IZG( Ear3bd) a ré'pl%ﬂzage de%é(ﬂ@dza_'ﬂ)wé InGt:l‘ns W, g)ﬁ%moglﬂiorg’fgﬁ(cﬁs %H)1
3.71-3.80(m 1 H); 3.80- 3. dd, 1 ; 3.96(s, 3H) 05(dd, 1 H);

7.07-7.36( m pabperTidzo s alrl\H)d auv@h[cﬂmml] afesnsza@x 4Q2ma124thaEx<m¢pp@t¢'a$® In one

Preparation qf S di fl yor ol en: c_aci.d

et hoxy- 1 merhon isnt R s BB b OB el GRS

2. 003%} ITO Fltl&&bpﬁﬁofrﬂ dt¥play system. ] 11-hyd I

O Met hyl - N-[ 1- et hy -tric r o- phen pro ydr oxyl am ne
(0.6g, 2.1 nmol) B‘r@B%r%‘ﬁ’ égn"d’és%frf e’ale'ihﬁd%k%n%F h, APTRicEtR ER5HEE hane

(6 m), was agdefeti¢ hestuy @r%(ﬂ?peﬁ)gdg fe.fl an ﬁm%ldmgl&uﬁlpklhgmnlaweddmlm se

addition of a solution of 3- difluorongfhyl
H- pyrazol e- 4H®a@ID©ﬁiyﬂseéﬁﬁt€drl de (0 415 g, 2.1 mmol) in dichl oromet hane at

QOC. Aft ?g conpl el fe %1%?% z%goP%Fsl ndCaFllt ?grghgahoefhng hr{v%ﬁﬁ%{ X][Foélﬁ%}é%e af &S

stirred 18 hours enperatu

conpl eti on ohntitody ce@tint mg;ont(hg mﬁclfumdtmmﬁpamdedjrlputy@ebtmet h wat er and
extracted with di hI or t hane 3 x 60 m conb ned di chl or onet. Bane

| ayer was washed odeentst FI“B’\%"&O °§’§F H@%O NefFasaiceseaRfPHfnal | y

brine sol uti @ﬂpolgllsdpﬁde WAL nsRdiumSHt £ Absicancht T aehis@onaY ARRdmhedhoef f
under reduced pressure. The resulting crude mass was purified by colum

chr omat ogr aphipVidinghg repliceapninvidsh Barpecd Bl Tamdoysddducnayced peémewved 30%
et hyl ?6 at & (jch i}&%( ﬁﬁcgeratﬁe LM End/8r A Yiproveld hhAPROMeE KL < hinBE, e

H-pyrazol e- 4- car
aci drmet hoxy- bfotemeet rqsista’ﬁt pptitleGort ol yplaptideois plakentet Jor pelopgblk -bana dethod. &3hg,

579 i k data:  1H (. 00NMHz
(4 sh sy - oS Thage bt il pSbePise s R hOT chapiminogobiin ot
-92(m 2H, CH Rriabl3dohis., Fhe Gtddicame A8 Sy &ﬂlﬁlﬂe%h athtiB&tydoohdtaktPedionlfisell 1o/ - 1

l(t 1 H CHF2) 7.28(s 2H Ar-H)
said peptide or polypeptide, ¢.g. an antibody Fc.

25 The invention provides a medicament comprising a protease resistant peptide or
polypeptide for administration to a mammal (e.g., a human) for providing a medicament
with an improved PK in the mammal. In one embodiment, the protease resistant
peptide or polypeptide is selected or selectable by a method of the present invention. In
one embodiment, the peptide or polypeptide is an immunoglobulin single variable

30  domain. The medicament may comprise an antibody constant region (e.g., an Fc) fused

to said peptide or polypeptide.



7.88(s,1 H, pyrazole-H M [ MH + AAQ | AA2I AAAI AAQ Exanple P11:
Preparation of S-difluoronethyl-i-nmethyl-1 H pyrazol e®-carboxylic acid
met hoxy- [W8O(R10468818r i chl or o- phenyl ) - propyl 1- am de (conp®@CmEP2000469395 To a
stirred solution of

O methyl-N-[3-(2,4,6-trichl oro-phenyl)-propyl]-hydroxylamne (0.35 g, 1.3
mol ) prepared as described in exanple Pzg¢c in dichloronmethane (5 m),
triethylamne (0.55 m,3.9 mol) and a sol ution of

S-di fluoronethyl -i-nmethyl-1 H pyrazol e®-carbonyl chloride acid in

di chl or onet hgreek DHSCRMEICR OEdr sk oAWRIGe tenperature of O0C. After
conplete adddition of the acid chloride the mxture was stirred at anbi ent

temperature Fdurk e SREXE se%luawdg SfGanAnah@AH Esigontibiteed ot he conpl etion of
the reaction, the reactlon MAsSS was luted with water and extracted w th

di chl or omet hEiaire 3: Ry g ofﬁiﬁB lcé%ﬂ*ﬁbtﬁuséﬁfb‘fﬂr@méﬁeltonane | ayer was washed
w th 2N HO - klroush R 524 UF 81 ed N el s oS 5n¢%§tﬂa‘[£d nal ly brine.

The organic er was th ried over anhydrous sodi um sul and
concent r a$ edFiguated: Slszdv,sc*aegblpf@bgdrélbufmbfmmweuamgllcr ude mass was purified

over col um hro a mesh 26 thyl acetate in
hexane) to a f%'rrﬁ %Wﬁ(ﬁ%ﬁ;?ﬁ@{“ %@’Pﬂ%ﬁglflﬂvﬁ?%i Tgi 4-carboxylic acid
met hoxy- [ 3- ( Bighrd54)rshews GDMSFDTI@"IW artanto6)p Qé(lha]lyséﬁm oes:Madured mAdhatakeswhi t
crystalline solid mp- 95-9 OCP si.cal data: 1H NWR {CDCIB 400M—Iz :
1.89-1 . 96( nf)g].qcteé.qu)ss Wlﬁl @§ing eggs(l%ﬁhﬂ.q: @ﬁ%ﬁ% 88) )3b@56]e(§x153 1@9 (Varlant 7

3.83-3. 86(t, EAh i N otes: R1A4rSd Eﬂ"ss%'at%ﬂ re51d21e§é4 (k2 (HeEBEL 64142 (12603.26)
7.28(s,2H, Ar-H),” 7.89(s, 1 H, pyrazol e-H) H]+ 426/ 428/ 430/ 432Exanpl e

P12: Pr eﬂ)@r avidAs-0#2 612309 B&bmﬁnvemmylhghe dmﬂmydlesl E]thqabil@d; en agsaribdyicake aci d
3- (4- . 2. 057
[ ( tert Fh%gﬁ lzylepﬁg n%l()S% P1 %ccitﬂrf 8¥ é_s \tfv WSﬂ%g%ﬁl&gnqrwg%ngsw )

A solution o uor one pyrazol en-c onyl
(0.89 g; 4. 6NomeIMecastiredinel$ ﬁfa&mrast fbaﬂees(ﬁﬂﬂz)z with aadheieel ddulppitk S€2606.28).9t i rred

sol ution of 3- 4-t rt- ut.yl ) -

> ot gl - or OBV ROLNS AT REDY LA Norgs: sl t aecopifos 12950eb208d as
described i njex@mRhe 17351 .56 rdr@tcﬂcys' afaRBed Qo 86siilos $4-34MDE) 43 Mind 28-142

di chl oronethane (7ml) at 0 C. The reaction m xture was stirred for

.5
hours at 1érrbrfl§m0t1t\’élbfp@ﬂ%h origh aThieglee distlpbide ni 1280483, w20 0aadherd vi2BH2.9 NaOH
20m f
(20m), 1IMH ow(ag 1? {1 E@a I(lgsggi s)cre%algc%%?\??ewthg %e%\ﬁf %ﬁ%ﬁ@ﬂla‘téﬁ I%la%ges

renoval of the solvent e resi mat ogr aphy
over silica geb) @bdmmlMS’mézaﬁ\@{rmhhyb) dteblgtie Notas) 1279059agyl (135285 Ydmath

ort.butyl - RSt ooy 2P B ety Pannsls feuRpoind 2 0% ks

obtained in ﬁ@gmgz;f))a)shg@g DMSﬂ‘I'6NW%na(nCDQ| 3, 400MHz): 0.90-0.95(d,3H);1
. 30(s, QHéQZ 24-2. 36 2.39-2.45(dd, 1 H);2.67-2.72(dd, 1 : 3.58(s, 3H);
7

3.68-3 d, Yigurg 6y @Vseths resyltsgg.ap aSSﬂ@ﬁGL?H) Albpdébfrrslmmﬁaa £ 7.90(s,1 H).
M5 [ MEH] + 39 P
[ M+H] ﬂ' Ogullz'ﬁ 2@};(}%&15 ﬁe?‘resﬁli d}%%& ?%6@]}}- -A bfu51?n variant 11.

N-[ 2-(4-chlor 1- et ethy roxyl am ne: )
Preparation of 1 (4-chl oro- phenyl) pr opan- 2- one Orret hyl - oxi me : A solution

of 1-(4-chlorg: 1) = 2- 8[]13’ 4 mmole) in met hanol (100
m) was treab&&ﬂlﬁg% %ﬁé%ﬁﬁoﬁﬁgfﬁ& m foll oned by O net hyl
hydr oxyl am ne

Within this specification the invention has been described, with reference to

25  embodiments, in a way which enables a clear and concise specification to be written. It
is intended and should be appreciated that embodiments may be variously combined or

separated without parting from the invention.

As used herein, “peptide” refers to about two to about 50 amino acids that are

joined together via peptide bonds.



hydrochl oride (5.20 g, 62 nmmol ). The resulting m xture was stirred at 23C
over night for 16 hours. The reaction m xture was poured onto water (200m)
and extr aw0ediovicss1sdi chl or onet ane (3x50m ). The or gani c PCaEPe@9mwes3es washed
with brine and dried over anhydrous Na2SO4. After renoval of the sol vent
the residue was purified by flash chromatography over silica gel (eluent:
c- hexane/ ethyl acetate 9:1 ) . 7.38 g (747% of theory) of

1- (4-chl oro- phenyl ) - propan- 2- one O net hyl - oxi me was obtained in formof a
clear liquid. 1H NVR (CDCl 3, 400MHz): 1.71 (s, 3H); 3.48+3.52(2s, 2H);

3. 87-3. 89(2s, 3H) ; AL -ud&t Herdid( MdHPeptidS feMrioratliR8h 206ut 30) ating RRIG@thANref
N-[ 2- (4-chl oro- phenyl ) - 1- net hyl - et hyl 1- O- net hyl - hvdr oxyl ami ne : A sol ution

of 1- (4- chl ofBesshieasthsr b el zhoaﬁSe Bolypemides graaally( compriye gertisty] st i n
acetic acid Szdﬁ)ddﬂn} Hastidda FW at 100C wi th sodi um cyanobor ohydride (641
added o}

ng, 10.2 nmo in sma rtions over 10 nminutes and the resulting
sol ution was sti rAedlsaiheZelnD@eEmude Br polypentid¥ lfe g sollurenit awalsodsf\,(dﬁb))ahzéds under

S urred o t NSRS SRR desse PPt PR EhrRon Srme i afal”

phase was exidcabitedl witlh hhdipehtbae onmichadvaditidn? Quitdble f%ﬁ%ﬁ@téas\éﬂ hdvivini ney and
dried over anhydrous Na2SO4. After renoval of the sol vent QOrbar ;. 450,

the residue POYDFRIACWAS- BuAD iertsybyiansialy éﬁ&reﬁiﬁét%lwlafww\/@?n abqut 85/0@,e|
(el uent: c-hgxangs %Hﬁboﬁcﬁb/@tn% n?or?: tﬂan ab%gplm 1((51%093 t?{%rpgb(;u[f'@@%y ho Hore

N-[ 2- (4-chl oro-phenyl)-1-nmet hyl -ethyl | - G et hyl - hydroxyl am ne was obt ai ned
in form of athwheheut|lBYyuind mOIHHwNle(t(DZ%L 89 nm:@@m)lboullb%; o m@&(thalsﬂ)out

2.54-2.59(dd 2. 795 2. 84(dd, 3.52
5 5(sbr . T g Perhd Bof s R 40 It b ritet S8 %28 s
EIEL?Z (Przegaéatha?mboﬁth6%, IIKS mfre ‘[htarrl’| a‘lbout 5%,I no more tglarl]n abouéI 4%, nlo more than about
- , 4-al oropnen am ne;
Prepar at i on g? 79 (n%r%théi o p‘i‘%‘i‘?ﬁ?lfe)tﬂy %’ﬁ&h{g Q}%’?@%ﬂ%@iﬁ%wnw thgptotein
sol ution of € gEtll yg%f@éé@ %Hu’f‘%Jﬂ%ﬁ’tqdﬁcaitﬁrthé’%r(ﬁga594019abogt B8¢Bom0h)ai n a

m xture of water(130 ml) and T was treated with sodium acetate
(5.9 g, 0.O07gmnewityrefsoitabdvesd pbyeafe eg1v4tyd|F@h|emmiheh% e ot dgeaees L. ofietain 0 g,
0. 0496 e) h e r The
react i on i xParaiaE off B b B b s e R SRS R B ana
dri ed over abhfidicoosal Ma2vs(de., H'gmﬁdboidu@)lhs &msm&wlammnat ed under reduced
pressure (I OCOnbar Q, 13.5 100 % of theor of ¢

1- (2, 4- di chl orophéﬁwﬁ3 BB EandBDIBR IS RO HGR- 18,8 biseim St healstion 6f m of
a clear |iqupgl &%%Bti&e%chré’\h&cbﬁlﬂle fodk&18@TonMdEddhipeatidedirddUhataberifiRxt
step. 1H NVR : 76(s, 3H); 3. 60+3. 78(2s, 2H); 3. 87(s, 3H);

7.12-7.19(m asp Iﬂymal iwnléw@r[fmthnalzézvasztsmt%e heu}lsmbewmm Fanbaod
12 (.ol aoniBy B/ (L ey
0. 0431 nol ) buitable support). The display system can also be a blochemlcal system that employs a

cellular expression system (e.g., expression of a library of nucleic acids in, e.g.,

transformed, infected, transfected or transduced cells and display of the encoded

polypeptides on the surface of the cells) or an acellular expression system (e.g.,

25  emulsion compartmentalization and display). Preferred display systems link the coding

function of a nucleic acid and physical, chemical and/or functional characteristics of a

polypeptide or peptide encoded by the nucleic acid. When such a display system is

employed, polypeptides or peptides that have a desired physical, chemical and/or

functional characteristic can be selected and a nucleic acid encoding the selected

30  polypeptide or peptide can be readily isolated or recovered. A number of display

systems that link the coding function of a nucleic acid and physical, chemical and/or



acetic acid (100 mM) was treated at 100C wi th sodi um cyanobor ohydri de (5.41
g, 0.0862 nol) added in small portions over 15 mnutes and the resulting
sol ut i on wax0sKicss1@d at 24 OC for 6hours. The sol vent waeT@®Paponed3esl under
reduced pressure (co-evaporation with toluene twi ce) and the residue was
slurried with water and pH was adjusted to 9 with 2M NaCH . The aqueous
phase was extracted with dichl oronet hanei§2x100 m ), washed with brine and
dri ed over anhydrous Na2SO4. The sol vent was evaporated under reduced
pressure (100mbar; 45C). 8.13 g (81 .3 % of theory) of crude

N-[2- (2, 4- di elblcasnpbRmydtdristicdret Hydlygdpidé br fepiet bl Inpdinax Yheadn, igr dasmple,
obtained in formof a clear |iquid which was used w t hout further )

puri fi cati onbagsriaphegenextdiselerp. (agrvR dispddd) 3, riboomez) ; displon- 1 enpdgien 3H) ;

s a(s br 1 PG Sk Sl AR Ssaysth s

Exanpl e P15: dBplepangldsomnd,@bvalent display and the like. (See, e.g., EP 0436597 (Dyax), U.S.

O met hyl - N-[ 1- met.hyl - 2-( -trichlor |)-et hyl 1- . hv | am ne: a)
b opar at i on- BT (2N18p fuBgh b e lh SRES T Roiatn SR B oA
stirred sol ution af wedhreinl FRPERdiR” hefRzadode byItiRti(d 30 poRPe BB} peidds
anmoni um acetate (16.75 g, 217mmol) . in acetic acid (76m., 4 Vol.),

ni troet hane {What qhpracigbizedpppminggidgaecncs 4vargps Tae ndividpdanambereoit ooc.
The reacti on gRgsiMAsh $hid t68nRh RabRIPSHA W Sofod QRRGEAT feRlrl Bt €5
When the TLC confirned the conpletion of the reaction, the reaction nmass
was al | owed temaongiore sthistwelt artdérpemamenr &unghenahdeatales (4 ed canacity ite dinslod d
water (7 chéo Inurrltl.hgr e%ueao%serlcaly%dm@gtatrhe%\ﬂ extract ed with ethyl acetate
(3x50 m?. D] ﬁed‘gelidtﬁa/ "acge{lafegaygr Wwas washed with saturated sodi um
bi car bonat e sol ut Aenused M@¢ih) funplibnal h@Bscribedh awpbdlgpeptide! dropedideythiar ihnae wash
and dried under anhydrous 2SO4 befare the, conpl ete eyaporatign of.

sol vents. Th&lolQEGH fl@twgtycfru{?ﬁés pResHiciading petiitig FBS/E’E?I“IHI‘?\ T BRa gt Ahy

usi ng 60- 120,50 PEeS ihdi&Rs A8l ar@BeayP 6P AHESenRhdiRE HREmBE: hpRF vl BeRtate in
hexane as elution systemto give ~ o
1, 3, 5-t ri chl &arget anf{gepthrpugl) ity antigeopading)sithend enengyns that bandxjits BEbIUIR(S).

(400M-z, , £DCl 3) - f\g Bed WefiB B o He@ntd aTitha ol Mgt a HufRdcd
Preparation of 1-(2,4,6-trichl*oro-p %nyl)-propan-ig-one. 0 a stirre
sol uti on of abowve (elgt, aubeghtiaily radl$ toy ribe €ur(cgnal IiendZersnwbla) given wapeaoird. 20\ m )

and net hanol (60. , s added Iron powder (2.355 gns , 42 12 | .

Fol 1 oved by &btae Tidehd (65, 3 @mon SauhiRyinnafins e S mBhein;of o
at mosphere. J&ert6A6¢dnOMoldXihe IBeiBtes Slaly Mot Radd bildRE edifiditn ¥ a cotihed 1
hour, the remaining quantity of iron powder (2.355 gnms , 42.12 mmol ) and

cone. HCl ( targetdigand. Mgengigb|the prgsensel@bd fenstipng] geprickigana-binskg sifedon a
stirringsgont.j . g S 700¢ TL fi d: l.et i on
e R R e
met hanol was polgpeptidd isvcornecalyrfotdad apdrfunciibsalr eSudabliengrampks dficwas bigwads
diluted with.water and extracted. wth ethyl acetate x 80 .. The .
combi ned et It THE SERTE A AU (AP AUSERGE PR AP aruPr i bt by
brine wash apgdfigtiiciel wereErs dnAYGPeAsisc, spdindmkeul fate before the conpl ete
evaporation of solvents. The resulting crude mass was purified by col um

chr omat ogr aphy usiHpeEOLERG inarfeidh o5 pititad refers tarmgngicotgrads duf Idepedvith 5%
ethyl acefat g .hexEne i@thunoglobulin superfamily at a site that is distinct from the target
ligand-binding sites of these proteins. Staphylococcal enterotoxins are examples of
superantigens which interact with T-cell receptors. Superantigens that bind antibodies
include Protein G, which binds the IgG constant region (Bjorck and Kronvall, J.
Immunol., 133:969 (1984)); Protein A which binds the IgG constant region and Vg
30  domains (Forsgren and Sjoquist, J. Immunol., 97:822 (1966)); and Protein L which
binds Vi domains (Bjorck, J. Immunol., 140:1194 (1988)).



elution systemto give 1-(2,4,6-trichloro-phenyl)-propan-2-one (3.7 g,
83.3% . 1H NWR (400MHz, CDCI3) : d 2.26 (s,3H CH 3 ) , 4.05(s,2H CH 2)

7.34 (s, 2MD 2810/063818) Prepar ati on of 1-(2,4, 6-trichl or opiremyEPRooneEah- 2- one
O nethyl -oxime : A solution of O nethyl-hydroxyl am ne hydrochl oride (0.79
g, 9.4 mol) in nmethanol (20 M) was treated with triethylamne ( 1 .32 m,
9.4 mol ) followed by 1-(2,4,6-trichl oropyenyl)-propan-2-one ( 1 .5 g, 6.31
nmol e). The resulting m xture was stirred at 600C for 3 hours. The reaction
m xture was quenched with water and nethanol was evaporated off. The

resul ting agqueousABded Meves axlotaGbad” Wekds @ hy ligart dheh(3 gpe&@icm or The
conbi ned organic | ayers were washed with brine and dried over an@% r ous

Na2SO4. The sdesiply hoyad by apehwertidasideptide direrapples whera pploostskle;is asc) |
The resul ting,af4de, Mhs; eﬁ‘@ﬁld&goﬁgn‘?&h er&ﬁ* H{E”ta%k&q LPYRARRYarySiGepO- 120

m mesh silica gel”and produc ected at 2% et cetate I n hexane as

el ution syst emigeo ogiepitopks (iRl whér & letypd:mIdo-lphenlgzly)nepﬂmptange&ligmé can be any

E’}r gg;? g![ i ?)XI gEsu%d subs%ra% lgln%i)ng M Eré"’? antlgen is de;? fdgnrt Jplc'grrl tt}?eeﬁo&&% 1 é Io? n. d
O et hyl - N- [ pepirle bying Zudc@iodal 6- t ri chl or ophenyl ) - et hyl 1- hvdroxyl am ne : To a
stirred solution of the abhove obtai ned

1- (2, 4, 6-t ri chl or 65 FrERAgI0.pRBRRALY SorHE” ohes KA sgitablepelyrepsige stuature dip) )
in 12 m of agehi & afiithdy §£‘}gibm¥ﬁ9ﬁlb92{noBé’qﬁé(ﬁlﬁorg‘@d%@8as Qo r@a‘ﬁfe} BREnadded.
The reacti on mass was stl rred at anbient tenperature for hours. Wen the
TLC confi rmdpwﬁeltadnplaemgeonorother Samtur@n Achleetgmf\wnablmstlmﬁb!pfwlaaf@dir@nder
reduced essur c evapar ation W|t ne twece The resul tj resi due
has i utba R GEBERCRAT B MRl PP GRS R sl

hydr oxi de soIsmgleoawrﬂ\/ﬁlmtﬂiadi@@,sbltsltberﬁoexﬂtfbadtegdanmbbdiy atdvyl cais] atittbodgX bt M ) .
The conbi ned or.gani c | ayer washed wit h ne foll owed over
anhydr ous. SoBHifh SR ARG MEBIAPGF I HG0Y Bedhelessmines onler ?@ﬁh&?ﬁl _
crude nass “@ﬁlg%Hfﬂlﬁdn?%d ARYmERY %mng QAR EQFEARDYe S h NS, BQarhéfl @MBSibI é' lica
gel and the product collected at 5% ethyl acetate in hexane as elution

system to af Flriel FO-(Mitviyd diulfilerhontisd F'o), @2ab, Bagmdng i Brlo- fp?fg@mylt )a Etahhb | -
hydroxyl gin 0 9 H,
27572 135 bRt %a@gi@%@%‘@aw a0 5 RGRhV Sy B tlodflp
7.15(s, 2H) Exaﬂ’piloﬁs RE6anyPoéphe dbfegoingf (e.g., modified by the covalent attachment of
N-{2-[4-(4-chlor phe 0oX enyl.1- 1- net hyl - et hyl ) - O net hyl hydr oxyl am ne:

a) Preparati Bﬂlyﬁfgyfntfﬂyf%oéﬂ%ﬁ?%btﬁ'élﬁé’gs’)‘ménenyl 1- pr opan- 2- one

O net hyl -oxi me @ ¢ hkiké OimAlindgddliadsisdlt Aafafb eRu™ RGOS lanPiRibady 2- one
(10.0 g, 38 mmle) in nmethanol (65 mtﬁaﬁwas treated with O nethyl

hydr oxyl ami n&aapdr slontasy i Ye. (‘émgng) Arasificaflp| lplad@ecﬁnbyntpgbpl @ niteRe 0 i |
47 mmol) oThﬁldeﬁeﬁl‘dtﬁt n\fgf Tsh W ?eg\é\@né St hShHs. ata P r@‘?ﬁ#ﬁ%c}ﬁ SGridh ‘?e q

ni ght. The reaction xture red ont o water extrac

wi t h di chl or domtinaae b¢ BreSOniin) a forhat Grggahomod @t}&@taoﬂmﬂmmmwtmmhnﬁﬂe ne
and dri ed over .anhydra s1 HaZSOﬁl 11. gﬁéﬁoo % of t heor. % of crude

1-[ 4- (4- chl of &P V;?W BHRRVITF -5 gL At AYP 508 4 DeloREei Red i n

formof a yehh |b1ﬂuin Wltﬁ@ S‘K%e useehnwhlo bet Vfaﬂal{l@edonm&’il(fbcai]he@@ thor the
next step. 1H 13, 400 1. 73+1 81 (2s,3H); 3. 44+3. 6@&25 2H) ;

3. 88+3. 89( 2slr3myn0%0l8©nf§1@4ﬁ( mrzﬁh)e dom pinglg (i) mdwsn{kmﬂbq]@ thg pddrggnal
25  variable domains). A “domain antibody” or “dAb” is the same as an “immunoglobulin

single variable domain” as the term is used herein. An immunoglobulin single variable

domain is preferably a human antibody variable domain, but also includes single

antibody variable domains from other species such as rodent (for example, as disclosed

in WO 00/29004 (US2002012909), the contents of which are incorporated herein by

30  reference in their entirety), nurse shark and Camelid Vun dAbs. Camelid Vyp are

immunoglobulin single variable domain polypeptides that are derived from species



b) Preparation of

N-{2-[ 4- (4- chl or o- phenoxy) - phenyl 1- 1- net hyl - et hyl ) - O net hyl hvdr oxyl am ne: A
sol ut i on WO 20r0uciB818- [ 4- (4- chl or ophenoxy) - phenyl ] - pr opanP2T@PR009/066395

O methyl-oxime (6.0 g, 20.7 mvol) in acetic acid (50 mM) was treated at 10
C with sodi um cyanoborohydride (2.6 g, 4 1.4 mol) added in small portions
over 10 mnutes and the resulting solutiom.was stirred at 23 C for 3.5
hours. The sol vent was evaporated under reduced pressure (co-evaporation
with toluene twice) and the residue was slurried with water and pH was

adj usted to ilribm@lﬂgﬂadioﬁdﬁal%a HiRcaqenbdarp aaeruRg oS whicACHreghcdi Hellvy chain

di chl or onet hane (2x20 washed with brine and dried over anhydrous
Na2So4. Afteﬁntrt@ﬁwaﬁtueﬂlﬁdﬁ%mé@fbeﬁtc fpoonbar; 45C), the residue (7.1 79)
was purified by flas ongt Qg : epnt:. C- ).
301G (650 9% of thg%ﬁki)h gg Q0FAREY Y& ShhiGR IicH HaveRidarf - RRXARE
N-{2-[4-(4- chid@p@dplhte]fo]xq/yesipmy u)}otd_innﬂehydallgtdwﬂa}'nscarmsptyﬁswd fadpcaate ne
was obt ai ed i n..f orm of qui

"Go(a an o, et RyiPerfey o6 Hoseind gt iy asl ey e GRRR g ted) B o
5 3- 5. 5( Sbr tradsféiped 0. GherGprOd (o wWikhout 705@4% Turﬂo&()mozfrhe fenddndér 39 (B pidhein MS

[ MtH] + 292/294 Exanpl e P17: Preparation

N[ 2- (2, 4- di en/er %Wér@pln)a”l Het Hjgle sptipady- W@Plémm nis: 2 §lded pfupentifleon of
1-(2, 4- d! chl 9519%1%'8%}[)}1515‘1?Qpcﬁfénc?es(eﬁgraﬁeﬂlﬁﬁ of aﬁ‘tlﬁﬁy%h%e Qit)malns It therefore

1- (2, 4-di chl orophenyl’) opan- 2- one . . i n nethanol (40
m) was treairsthdap tChmmlqﬂfr @nvbcadm Werlal’o;cdd@mhlmrandem@dlﬁed4@rlgblez@or6alm:ﬂﬂoy
fol | onwed, hy | ting m xtu

ot rroa A7 oot abtich sl Moma G SR b PpbRE Y SRR TR R

m Xt ure was phmmﬁlsaato@ aat =iy x(aﬁ@lﬁlmd))mafﬁbeoﬁﬁitﬂbdd)pffﬁiﬁbtd domesinc@hicadiaed by
filtration, shed V\Aah wat er and dri ed. (400C, .| OOrbar %63 (100]!/00f
theory) of 1 & HINGRIEH OB FIPERYY- )Oréeﬁewabeﬁﬁ@%w & folsed firgdcht of or m

of a white sQlulleﬁi)le( H&rﬁalns]-%@wia%“[aggt leélslfit}M\'Bndﬁnggl@t ﬁQpMé'&hmtylogﬁfesfuﬁw
3.61 (s, 2H): ; d, g M5 [ MHH] +
218/ 220/ 222. letn thploerparau on of

N[22 45 ol or gphenyl s mLRY 5] I INSLRIATL Rof ALY AL

1- (2, 4-dichl or opheny one oxime ( n ace ic acid
(30 M) was uciéat €k hlbraﬁbﬁ@Gompcbsied$)ﬁd1€l11hefsyaa‘a:hbxfrvdhgld]ﬁaschesu@glé.polgﬁepgde 30. 3

mol ) added in small, portions_ov er 10 mnutes,and the resulting solutjon
Was stirred HECISE w5 PoRcEhodPethisREc ol YaRtY WASSYBURE B R

pressure (COSBHRRQS éifﬂeféﬂcé@ﬂehvéeﬁ'liﬁ@d??nie\fﬂb%@)ar@ SRBIE RS uavaisy srtent | ed
with water and pH was adjusted to 10 with 1M Nadj-l The aqueous phase was

extract ed wi tththgilgirgr drhstlbase naxeBe Hhe) fOH%leWeﬂHWetfnlxﬁﬂrF 19é pahygicritdesdr over
hyd Na 96.0

01 ¢ heaty) Maptg it 2 oy TR E e For DO RRIADS el A Rbmpterid il (S

obt ai ned I n ﬁnimaii afr ﬁiamhbtﬂh sal itiok (lllln:,ptral&ffelﬁﬁ@) Wlt]iHl Nﬂ‘mry(@ﬁ:iltﬂf;lcllﬂﬁﬂde)

1.08-1 . 2. d, 1 2.9 3(dd,.1 32

5.3-5.6(s br refer'égly’ i ﬁ%(%%aﬁ%m Oecgbm?%lgwnbf ogt g7 3( gmgﬁﬂ LW@«; oFhs

[ M-H| + 220/ 2ﬁgrlag}zﬂ}enﬁ@”pfk@vaﬁﬁh@emﬁfyeﬂf&rﬁkﬂe@@ a@fls are incorporated into expression
N-r2-(2,4-dichl orophenyl)-1-nethyl -eth O et hyl hvdr oxyl am ne:

Preparati on fctars,(in aaddite HU@W@W@WH) Oféhepahp@t@ﬁee@é@ by ﬂ@msrl@lc‘? acids.
25 In a preferred aspect, therefore, a library may take the form of a population of host
organisms, each organism containing one or more copies of an expression vector
containing a single member of the library in nucleic acid form which can be expressed
to produce its corresponding polypeptide member. Thus, the population of host
organisms has the potential to encode a large repertoire of diverse polypeptides.
30 A “universal framework” is a single antibody framework sequence

corresponding to the regions of an antibody conserved in sequence as defined by Kabat



A solution of O ethyl hydroxylam ne hydrochloride (4.10 g, 42.1 nmmol) in a
m xture of water (130 mM) and THF(50 mM) was treated wth sodium acetate
(2.95 g, wo ammieysiBol | owed by 1- (2, 4-di chl or ophenyl) - propaP2@90ns9% 5 g,
24.8 mmol e) and the resulting m xture was stirred at 23C for 4 hours. The
reaction mxture was then diluted with ethylacetate, washed with brine and
dried over anhydrous Na SO . The sol ventowas evaporated under reduced
pressure (90nmbar; 45C).6.0 g (99 % of theory) of crude

1- (2, 4-di chl or ophenyl ) - propan- 2- one O et hyl - oxi me was obtained in formof a
clear |iquid(aeqadhcE & Fiottitd 8f WahfuRoMaRaluffdedl t D9 Udephtthichesf PRAI k@t i on
for the next step. 1H NVR QCDCI 3, 400MHz): 1.23-1 .28(2t,3H);1 .74+1

. 76( 2s, 3H) ; 3He0ws. Sgyiges, 9P 14 opgonrespepdige 2py) thy  hupsan gerpding, ipjgyunoglobpliy
1H) . MS [ M+ 46/ 24 .01 : 910,

N 2- (2, 4l OO oo e s i Ter et B R S ol (0D deflBisk 196810

sol ution of 2172, Thedingbritonopheidyd forpthopan-dt-oregle- franéwydrkoxi mesef 10 .Ocly,

0. 0406 i i i Q0 t t .100 i, t di .
cyanobor ohylFBE bt TS S5en Frbe) et the e sEo il By pe
m nutes and theiflces thdughgas@lodtih e WPSvSidbld @gioas aldde.0C for 6 hours. The

sol vent was evapor at ed under reduced pressure (co-evaporation wth toluene
twice) and the redHR a¢idsnd| icleplde MR SRatliegnmana o hoaolegy; sunikeity 87 9

with 2M NaO'lide h@ a4&add h@ﬁﬁ?grevﬁéfel%ﬁayrﬁ%a%h Xﬂdt &bt&hﬁﬁ@d%ﬁ%@%@%ﬁ X100

n), washed with”brine and dried over anhydrous Na2SO4. The sol vent was
evapor at ed uBd&STr 28emetceprsruictultRombders (BBGpyva, 5. @0 egal,.5EMY Mysrobiol

t heory) cru .
N[2-(2, Zédi éﬁtﬁgr%‘plﬁé'r%é?flpf?})mt hyl - et hyl ] - O et hyl hydr oxyl am ne was obt ai ned
in formof a clealhd ingumttbnwhiaek tova nattsorich \Welicbriumt offpusttdre rregitdnt fpestades and f or

t he next step. 1€I:—|

NVR, (CDCl3, 40QMHz): 0.98-1  02+1 .08-1 .12(2d,3H);1
.13-1 .18(2t P pzlue%thzt. leegw.d?ﬁreé%@e%aﬂ,afﬂm- 2Aiggasg two prlogtivg BLesHire irg my 1
H), 3. 25- 3. 3133 if khd mbBod%o Hidlduee n 2fRbidht Broceds #d} éel&tﬂ%‘ﬂoly&%ﬁff&_le%%ét are
7.34-7.36(m éthZ)T Eil\ﬁ [ MtH] + 248/ 250/ 252. anpl e P20: Preparation of

prie

N-[2-(2, 4-di rapfl )resistat tayproteaseydepradatisn pind phthaye odeyirethprotogical
Crener St AS" Qhodsd 2yt e CHRI M8 RRa AR ) SRS ARy, A

met hanol (45ndtdinwadogdice atedtym Inhco@ras.opbdepyel schyidvopgptides el polgrepttdsant de
(3.50 g, 31 ) faollowed b yridine ) ) mmol e nd _t he

resul ting m KEBYE %@gﬁ%ﬁ?%a%é@%gtﬂ%?v@?t%ﬂ&gﬁ%wﬂ%%hqr@acﬁl%doﬁiemf%ﬁu%e vas
poured ont o yRiEHioloaRAMkivAN! Aﬁ%&fdﬁ@ﬁ%r%&s@ r@éiﬁmhq;egﬁa‘ésf@%lfp%ﬁtg&wa}e

Organic |layers were washed with brine and dried over anhydrous 2SO4. The
sol vent was ewspdbyscksatcdhaned opdepiickialopicalsstiviey, sodmy bindigbefivitg. 48 g (99 %

o hecr o Uit iyt ALk graRTEIlapLapan i OR:C ognsapl
wi t hout furt dsclopudr bfid catmphfi¢drhetehe pepxitiess be molyipdpiNiR: thaCHE 3eledtBDMolr ) :
(1'ngi—|)l; 7225(9((1 ’Eﬁ6515 a;ng:'e f071§1rgtsebgltl_i|2: ;dggrgga-{%h §1(0%§ ’p:rgolzga;sé1 '(62. g: éy};uslSrl()’Z ik ]élslc;brésZs'taanétlc; 7.2l
degradation by other protcases (e.g., clastase, leucozyme). In addition, proteasc
resistance corrclates with a higher melting temperature (Tm) of the peptide or
25  polypeptide. Higher melting temperatures are indicative of more stable peptides and
polypeptides. Resistance to protease degradation also correlates with high affinity
binding to target ligands. Thus, the methods described herein provide an efficient way
to select, isolate and/or recover polypeptides that have a desired biological activity and
that are well suited for in vivo therapeutic and/or diagnostic uses becausc they are

30  protease resistant and stable.



1H). M5 [ M+H] + 260/ 262/ 264. b) Preparation of

N-[ 2- (2, 4-di chl orophenyl ) - 1- net hyl - et hyl 1- O-i sopr opyl - hvdr oxyl am ne : A
sol uti on WO 2010(@3818di chl or ophenyl ) - propan- 2- one O i sopr ®pYIEPROMEG3H. O (g,
23 mmol) in acetic acid (40 m) was treated at 100C with sodi um

cyanobor ohydride (2.90 g, 46 mmmol ) added in small portions over 15 m nutes
and the resulting solution was stirred avr24 OC for 4 hours. The sol vent
was evaporated under reduced pressure (co-evaporation with tol uene tw ce)
and the residue was slurried with water and pH was adjusted to 10 with 1M
NaOH . The agpepusi@pkageTMepsextracted with di chl oronmet hane (2x80 m),
washed with brine anddried over anhydrous Na2SC>4. The sol vent was

evapor at ed under FW@@QFCF) itlssigyiensiop 1ppmsted forselecting, Golagng agl/¢r rggyeripgeor y)

of crude N[ Y, am ne
was obt ai nedg I{e or m g?kgépgeggwllf |)dqlt;}ir véi ! é?)\%\gbsﬁwugegé%fafe %gg%llpP W%Iﬁ@%
purificati on(efg)ratiimlamsxitersl thpt s TR to déﬁaﬂmonwwzyease](e@?;-ohe 0D T{odg 3H) ; 1

3. 8a(m 1 19 Bospsel, PRI el opiil phagtotigbab gl erps

262/ 264/ 266. alpsBiPhtRIcRb a llea‘BjDatf zflifelp@ﬂ’ﬂoﬁilic of peptides and polypeptides (e.g., a display
O Met hyl - N-[ 2- ﬁz 4,6-trichloro-p @fé ) - et hyl 1- hvdr oxyl am ne: a) Preparati on
of 1,3,5-tri&¥tapothst @hweélﬁtaﬁﬁef%g}%r Hom by 2 TEPt%‘S%t(?gr O 96ITRTF gHotEEses).

2,4,6-trichl @ireQQan}Zyﬁl@l &QtIHQJl c@ﬂi%rlg& pi%zl Ch%rqoilﬁ%)y b r%&h@fr@f&r Qépﬁa&f)'a‘r)

kept under nitrogen atnosphere, thionyl I de mol e) was
added sl ow ypalt\/pml@es;vequbatn;gethﬁd@raﬁ/ OIEepmecenstHeowrbmom pectat \(&.g.ca
anount o eaction ir anbi for 3
nour o, The  Baei LR e U B Rln L el o Bl Shef AR e FPvhe Bl

| ayer was exlduaciyatd, \patidicddaMsHduX) La0eH Jondikivas Goldblngsk progasd activatyeandvas
washed with 5% sodi un‘i bi car bonat e sal ution Hé X 50n1 fol|lowed by brine
(50m ) and dPfIEREngy &P a&ﬁw@fi&ssﬁ%@rlammﬁ te, pqlp@ TSIGF VBt ISWESTSEPR Ko at ed
under reducedcRresishH 6y tHO-pPedse 1AL A6 of d&shl%eryll)l %fcal activity. Peptldes or

1, 3,5-trichloro-2-chl oronet hyl - benzene was obt ai ne formof a white

solid. 1HNVRPlgDxitiges ﬂaeowzlygradl&l by, @,raroqeztw geyierally lgge tepipeedshiolpmisal ackvity 229. 8
b) P t :

obi ut s onior SRt Batl SN QR RA RS AR Sl M giESor)
et hanol ( 45npdlypdyaddé (hat 2@ reﬁs?[alﬁrmqir@&ass Qllegﬂadam)nl oan\kmtserect(edﬁmnlted/asd/added

at anbi ent te erature. The reaction m xtur refl uxe r 4hours. to
conpl et e t he FBELEY Bine tersiapd ﬁ%&g@v%% biplogiGhacti e Y8 e%gawl% YIS was
di luted w that ghdingQ grhdral THRJIIBHERES SHBYBE | 8l &stvdté)h cdehl (3 x
100m ). The c(éﬁl nled1 gr g;éhlrg £ah?}er wasgwasg hed vxlng?ﬁi bri r% (30?7t1 )t )a(r:1d gﬁfed

over sodium §¢J1wtat0é0t11@r@lamg@al iy was concentrated under vacuumto give
white sobjd. Crudg %9%%8 Oagﬁ TxQH% lifilf e%%, GRS OB AL ARNYA RN Fet i i B!

colum to afford eory
(2,4,6-tri chﬂmrrdar;ghtelugahgl vaibhdtiginaffinity. eT]ilhleM%m(otHBChépect40ﬁW'zo)n' is 4 .ndkthddsfor 2H) ;

(3292 (GSt ri Chﬁ%?cémgh égﬁgﬁf[ljzlé_ %Bg/togl)r s r%tll)e%‘plde for polypeptide that binds a ligand,

preferably a target ligand, with high affinity. Preferably, the method is a method for
selecting, isolating and/or recovering a polypeptide that binds a ligand, preferably a
25  target ligand, with high affinity. Generally, the method comprises providing a library or
repertoire of peptides or polypeptides, combining the library or repertoire with a
protease (e.g., trypsin, clastase, leucozyme, pancreatin, sputum) under conditions
suitable for protease activity, and selecting, isolating and/or recovering a peptide or
polypeptide that binds a ligand (e.g., target ligand). As described herein, the method
30  may also comprise incubating the library or repertoire of peptides or polypeptides under

conditions suitable for activity of a protease which is endogenous to the display system



T o the sti rred , cold sol ution (-70 C of (2

,4,6-trichl oro-phenyl)-acetonitrile (5.7g, 26.0mmole) in toluene (120mM)
kept undewolBicassisphere, DI BAL-H (28.1 ml 1M sol uti on PAT/EHEQ0928:385 ol e)
was added dropw se over a period of 30 mn. Reaction was stirred for 3hrs
at -70 OC. After conpletion of reaction, it was quenched by dropw se
addition of HC (60m, 2N) at -40 OC andyyas kept for 30m n at anbi ent
tenperature. Toluene | ayer was separated and aq. |ayer was extracted with
ethyl acetate (3 x 100m ) and. The conbined organic |ayer was washed with
brine (30mM ) s@ndadra 8skt@@rproRaicUWisditihadhe. didfley Agami fhelvayelexpRSsion in
concentrated under vacuum 4.5g (78.0% of theory) of

(2,4,6-tri chbbcﬁ%fla@h&‘?%ufe dé‘étlmrwhg)rdéema@lr@)ma@ l??éa PHOFSr H Protegasihidsr
solid. 1HNWR n(;ﬁg 3 8 Mass:
M= 246.9 Ex g& ﬂ&g?ﬂé%tgarlsgt ?7egl§l1(1§e]; p%f)'ﬂdes golg'ﬁeptlaé's') wilft 62 dlgec's’tedglﬁle
N-[2-(2, 4-di ehi@yapﬂ‘mmﬁhge pentliyhifiatO-thetdy Bmhledroémpadﬁsnbat lmve Poeganding on of

2- (2, 4-dichl h t O net ti f

2 (4" ol of o- AT 1 HseRBRR POt ook alohieg T RRAE RepoSh 9 s
treated wt hprﬁQiulayd fwcﬂr@&mb&mtmsdw@édopéﬁtﬁe i ol ypepkdcdcanSBindMR farget
fol | owed by ﬁyl’ldl The resulting m xture was stirred

at 23C over E@%ltW“lTH’é affé%t(m K st Iépfék (ﬂieh%e%?t%ﬁwdvtatw fago plgrnyn and
extracted w I a e r W th
bri ne and drlwé nE er;?] r%&ﬁ%&(ﬁggpgléfe Egﬁs ugggp Cnv\l\/gg%ea\(/bgbﬂg?élste g\g@ hﬁf’
reduced pres smmplé [t high rafﬁrm&@)eptldelofaﬁlg)epndleo@n%n% tafget hgamd yWithodn a:fﬁuni;e

cl car 11 0t dohRen e B IP AN iy AT el Tl bk oI o e

M5 [ M+H] + 269W@Béﬁ614) p¥a) aBsen ]IBMT dr04bo@f 0.5 pM. Peptides and polypeptides that are
N-[2-(2, 4-di chl oro%yh I) pent 1- O net hyl - hvdr oxyl am ne : A sol ution of

2- (2, 4- di chl &bERE s@ﬁtaéﬁn%ﬁ icgndriothaye 2 dew ereentrgDy agl/orxshighey) sfabiilizatiet i ¢
acid (50 m), t 46
mol ) added |1¥1@gyrnat’lhﬁE tglrgtc ?Itcr)ﬂé@%\c/%ee\r%é% p?n&g%sgg%ssgaﬁgggﬁ({ﬁ%gm Qt?rtl)g?dé%ﬁo f%lr on
was stirred &t Iﬁldtte(dCtdf dre 4omp=wt®ss Bhé sdlivtgnof wes sevaporedt td paptides medluced
pressure$ 8eil ratl \éY' Etol pene th\é\nce .and the residue was slurried
with wat & '\?3/8%56 e& by dbe PgMeq SREAVERi N OH. The aqueous phase was
extracted with dl Thd Dﬁﬁfﬂrh%&to(raﬁﬁﬁepﬂd}:s oMRIVIR Bt s tifcdniiingl vadilela Gfdiede over
anhydrous Na SO . After renoval of the sol vent@;l QOrbar; 45C),  the residue
(6.2g) was p(?rgf PRAOH{IOFY REEF2T SR FeRdIbRYS ovieblestor peateqjyiic eezy@g ofdhgient :
c- hexane) . (

N 12 (2, 4l BN s Bt 2 fle B proreplutc ity of rotcase and bickosicgl |
formof a cl eapaﬂathusl o ik tuiRha{ DB pro4@iyvizictiviy.8e el KnbwBHip ;the art 2r 1

SZ1AM2 0, Pl P ldo pton A0 e ol ok

7.14-7.16(m &.orl'cﬁtlonz cdi be hdehifiodl br Idptirkiz3d,- for 394hpld, bY) assddingMirbledse activity
262/ 264/ 266. Exanpl e P23; Pr%%ar ation of

O Nt hyl - N- | B0GRBE fgnecs) 31 pY canglions, ERIGFSCPRENTAP D FSRFrAUChiRY D ERiPR:  a)
Preparation gfe 3idut 4 Gnl iHealbr2Y O RHEAYkD aRr BPhRMaSe &Cipdrmitted to react. For

example, in some embodiments, the ratio (on a mole/mole basis) of protease, ¢.g.

25  trypsin, to peptide or polypeptide (e.g., variable domain) is 800 to 80,000 (e.g.,
8,000 to 80,000) protease:peptide or polypeptide, e.g. when 10 micrograms/ml of
protease is used, the ratio is 800 to 80,000 protease:peptide or polypeptide; or when
100 micrograms/ml of protease is used, the ratio is 8,000 to 80,000 protease:peptide or
polypeptide. In one embodiment the ratio (on aweight/weight, e.g.

30  microgram/microgram basis) of protease (e.g., trypsin) to peptide or polypeptide (e.g.,
variable domain) is 1,600 to 160,000 (e.g., 16,000 to 160,000) protease:peptide or



Mel drum s acid (2.06 g, 14.32 mmol es) was added to TEAF (7.05 m) at

anbi ent tenperature under stirring and the reaction m xture was kept under
ni t rogen wonoeyiessie. After 10mn 2,4,6-trichl oro benzal gehyEreo0086q395

14. 32mmol es) was added to the reaction mxture. It was then refluxed at
1200C for 3hrs. On conpletion of the reaction, the mxture was cool ed at
anbi ent and was poured into ice water (504m ). Then aq. |ayer was extracted
with ethyl acetate (3 x 80 m ), the conbined organic |ayer was washed with
brine (40 mM) and dried over sodium sul phate. Organic |ayer was

concentr at edpyll F}Q@mdva@tgunmé} 1@ hffodmOmlt BEOF¥Icafl is used, the ratio is
3-(2,4,6- trlch oro phena/l) propi onic acid was obtained in formof a white

solid. 1H NVR mgaat%peptl#e 7 (Rolypapyide; 30n gvhgn o OO micrpggams/mig gt 2 58
(m 2H. M E) é@%e 1s%1§g’c{ g??s T@ﬁgo 1(0E %Ggéd%mf%m%hﬁ (trg W@Eﬁ de. In ope

prepar ati on: orm ¢ acid 245 ution kept
under nit rogembwameaiddbd sowakey it rused I‘ayl amoneen(traﬁgl ~of1at3Taust, 190 Son"rd[)@&) at
00C and the m.xture hal f

t enper at Ut e. mdgro%;raglﬁ jul aatnl 6hr " gease peptl ¢ rap 10 (on"a molile(? leatgasmybf pro case, ¢.g.

N-met hoxy- N- e®pdiy,| - 36 2, 4p@ﬂl‘de| chbpr o- pligseptific pr o@|g3nam@aab1§o ads@hid) i on
of acid chloride in chl oroform [acid chl oride was gared from

cor r espondi n§ B0 F0HOP prtense pentidn eh PPy PETEs é’hPEe ale flipsyy. thegretgang|ies)
usi ng thi onyl,c&hqr bg&(lg‘atﬁzlgof’a{l?eaﬁmmhﬁ”}ogﬂﬂgﬁﬁﬂ h&f !h@ﬁd%gaggoﬁkggaé %o%n 1100C

for 3 hours] N, Odinethyl hydroxyl am ne hydrochl ori de | 9mol es)
fol I owed by pyncpld/‘moée b&is) afi prdteasemgl ypswasto gededs dr pplymipside 4¢.g0 vadable The

reactlon nt temn eraturefo 3 hours etion,
ot oot Tonabfifing L SAGT, 30 0B BioR e bR itioeba. >4 Uk iy o AR
I( aycraﬂr vvas) s e@ﬁroa(beﬁb w&rgﬂlt/waghamgemlﬂ&oglayﬁmcvmarﬁbhsﬁmif@@btéaw (et g( mﬁy%)s;m) ttdnd DCM
50 X 2 The. conbi gani c | ayer was was rine (40 an
dried over sB‘Eﬁtl&iﬁm(’élHOPYé’Flét“{eA tgervafléﬁlﬁvﬂézrnam) Ip Hg&%éﬂ éé&? O} retsaesspeptide Rhs

purified by ¢ ?ﬁé{ﬁiﬁ@gr RiR¥n @V@rlo%llcfo%@anﬁ%} ogw@an 5% @% qbo hhi&eEMns 1,

N- net hoxy- N- e 6-trichl or 0- phenyl) - propi onam de was Obtai ned in
formof a sorhedathﬂ th@mwoomwpew e1 pplypentidy: IrBor@?enq@dl ;the

3.24-3. 19, (o 260810 of 1 210 081216 (oS MRS 9RLAGPLE00

Preparation o Ford> phen one ed and
col d sol uti omd{ddual) OIOﬁsoM{ematphpn@e- Nf el ypebtide (2g4, Or tmnnmlnbgibmlphezaymle

pr opi onam de 3.37 THE (15nd t under nitrogen atnosphere,
MeMgl (1 3mgm918? CHI0B¢ %hgsoql{fe&ﬁeensw@atﬁﬁi@wasamg %fEFd%rdlg[H?Féf PIYEhg was
continued at D6 f@ted 20 BQWRSon Bep&itidedr FbibestRIc RS sGiﬂzﬂﬂ'&B@ﬁ’er Lh ef HC
(10 m) at 00C and aqueous | ayer was extracted with EtOAc (3 X 30m ). The

conbi ned or garadecd apertidges pakyspilcmrethase opdution. spel rea aeldtialy @%@i leppepbogibdi um
cul e, orBORY 1S9 WMIGKEBGHIT Bl gl 9y5ELl Spofiog e
4-(2,4,6- tr pﬂiﬂéa@ﬂf/pemﬂderoylp))lylpﬁptah Aband).0586 tobbait tée (wiw)f promagipeptidobr d. 1H
(SP3BT S st BT R, shous
0.5% to about 5% (wW/w) protease/peptlde or polypeptide, about 1% to about 5% (w/w)
protcasce/peptide or polypeptide, at least about 0.01% (w/w) protease/peptide or
25  polypeptide, at least about 0.02% (w/w) protease/peptide or polypeptide, at least about
0.03% (w/w) protease/peptide or polypeptide, at least about 0.04% (w/w)
protcasce/peptide or polypeptide, at least about 0.05% (w/w) protease/peptide or
polypeptide, at least about 0.06% (w/w) protease/peptide or polypeptide, at least about
0.07% (w/w) protease/peptide or polypeptide, at least about 0.08% (w/w)
30  protease/peptide or polypeptide, at least about 0.09% (w/w) protease/peptide or
polypeptide, at least about 0.1% (w/w) protease/peptide or polypeptide, at least about



Hy, 7.34-7.35(d,1 H Ar-H). M5 [ MtH] + 252/ 254/ 256 d) Preparation of

O Methyl -N-[1-net hyl -3-(2,4,6-trichl oro-phenyl)-propyl 1- hydroxylamne : To
a stirredveaburicssisof 4-(2,4,6-trichl oro-phenyl) -but an- PComP2§0/0863g5 3. 57
mmol) in nethanol (5 m), was added triethylamne (0.73 m, 5.3 nmol) and
O met hyl - hydr oxyl am ne hydrochl oride (0.447 g, 5.3muol). The reaction

m xture was heated at a tenperature of 600C for 3 hours. When the TLC
confirmed the conpletion of the reaction, the reaction nmass was allowed to
attain anbient tenperature. After the reaction mxture was diluted with

wat er and nebh&m@b/w@sot@dg@/p@tﬂ%dp %@ptﬁd@%t@&@%ﬁt(b@%e(ﬁv/w)ﬁﬁrowééd/l%f)hﬂg Wi th
ethyl acetate (3 x 30 m i ned et hé)@ acetate | ayers were washed
p

with water f 87 POYRIBY ab}e@ﬁélb@wl&%éw/@rmofsaﬁe fereq PobirRrAcs il least ebowéf or e

conpl ete evapap i %
4-(5, 4, 0- o1  chi oro pRansty PRRST B BRR i bt 087 ShRSIe RALE whi o
was taken up of mlype@ddctat EastwboltdLit % &wyw)f o teirepeptidd dripobipeptnde, Fideat glmiutit | on

of 4-(2,4 but an- 2- one J 0. 650 .33
o) 1 SoePiies B P BSET IR AS BER BT SR OB TY B B R hepllue
added. The reﬂgélypdpnaas@& 1v@satilut 196/ @) pfo@&@é/p@mde o hol§pdpeide sat I¥RefbJUbe TLC
confirnmed the conpletion of the reaction, the acetic acid in the reaction

mass was remBleldh/BY PESRSY Peide onPelyPentidei rcastrphoul 3% (W) REicapHRIPLNEST f i ed
with 10 % Na?o‘l{yﬁéﬂtﬂd%' aNRRdibbhe ¥as o RGESRD pebEde &t Béflgqaéb%%& ab a3 39, m ) .
The conbi ned efhyl acetate |ayers were washeé)vmth wat er ‘foll owed by brine
sol ution and(\&l/m)eldomwr‘pesbdh ampslybérdide. bEfcomextoneena atcubmed Res wuitabig
crude mag urif b ] hrorrato rah sh S|I|ca
el Cana of ot B dteaR MebRy i IRER BB 3 T R R S e
O Met %/l N-[ be mteﬁlyﬁ tide (Redak- (t? gi agﬂmbmpngfmsm Houspyic))- hyl(drs@myleamlmbe(o 6
g,90°.1HNI\/R 0 1.21 3 1.52-1 .59(m 1 1.68-1
76(m 1 H), ﬁ f%ég?(rate% grgdaélensuﬂ%seﬁa( fuﬁlable anaglody sugiyas %DF%.‘@D

7. 29(s, 2H) Pgﬁfzﬁﬂls?sabr ngetn@ blﬁd'lné\w%l& %qeélltsﬂngﬁse& 1@ sthislisBH lgh'e%))urse $f52 1
.59(m1 HCH2) ° 1.68-1 .76(m1 . 83(01, 2H CH2)

3. 13(m1 H, cﬂsgraclatms(s | HNH 7. 29(s OH, Ar- Exarrpl e P24: Preparatl on of
O Met hyl 1M-[3- (2, [ | d

Pr opara Fon of 3. ?‘594?%%*6?% SS%E%P%QS%”%%%O&%%Y B SRk OB horein. 11
NVR ( CDCl 3, EGﬂMén”)ple s?t%-lél.pro&ﬁléd‘naﬁyldeﬁ'dﬂ)combﬁlaﬁBH af ﬂﬁ“(dﬁerﬁlldrcﬁ}dtsé@, of any
3.71-3.749(t |'1—< 30( s 2H, Ar - Pl:be araail on of

3-(2,4,6-tri BRI pff{swﬁ) PR e bieor, DL R it gppteins

N- et hoxy- N- [iﬁitéb)@'trc?’a:cﬁ%tﬁcﬁr lt)er el o R-f3bh aaeksarPihaPine nadkieleo f Be Prdease or
3.04mmol ) in toluene (18nL), DIBAL - H (15.2nm"_, 15.2mmol") was added at
-600C sl owl y Prascagesshas apsesed he fseewn SwbExanplgt ebpraisascs Hat pachaysehaleass was

t d HCI
C2om 5 1 20 i SEEF op i M mbigRAC HoRac R, BAShOTRMETRARGA Sl T
m nutes. Tol pmsésayethlowasprsteqmas at sxtrand mcegloptoteage, aquebuyppitalse Wasg.,
extracted with, et héﬁ&ficet te (30 X 3% The conbi ned Orsg? nic |layer was

washed with SHPEHPSRILERT e CAPREPEPYLRT Bh 2 e YMRENPHT; BEPSYY epapain,
anhydr ous sodiattics UbRbaEe, a;smllcfé@memdrﬁ&ﬁdpmmﬁf dafldpeiRd (5. Tathessin The

resulting crude mass was purified
proteinase (e.g., proteinase 1, proteinase 2, proteinase 3), thermolysin, chymosin,
25  enteropeptidase, caspase (e.g., caspase 1, caspasc 2, caspase 4, caspase 5, caspasc 9,
caspasc 12, caspase 13), calpain, ficain, clostripain, actinidain, bromelain, separase,
dipeptidyl aminopeptidase IV and the like. Suitable biological extracts, homogenates
and preparations that contains proteolytic activity include serum, sputum, mucus (e.g.,
gastric mucus, nasal mucus, bronchial mucus), bronchoalveolar lavage, lung

30  homogenate, lung extract, pancreatic extract, gastric fluid, saliva, tears and the like. In

onc embodiment, the protease is one found in the eye and/or tears. The protease is used



over columm chromat ography (silica gel 60-120 nesh, 2% ethyl acetate in
hexane) to afford white crysatalline solid of

3-(2, 4, 6-woizetiwssisphenyl ) - pr opi onal dehyde (0. 45g, 62. 5%PCTHPRMR06680DMHz,
CDCI3) : d 2.68(t,2H), 3.19-3.23(t,2H), 7.29(s,2H), 9.86(s,1 H M [ MH + :
235.9 /239.9 Physical data: 1H NVR (CDCI 3, 400MHz): 2.68-2.72(m 2H,CH 2) |,
3.19-3.23(m2H,CH 2) , 7.29(s,2H, Ar-H), .9¢86(s,1 H CHO c) Preparation of
O methyl -N-[3-(2,4,6-trichl oro-phenyl)-propyl 1- hydroxylanmne : To a
solution of 3-(2,4,6-trichloro-phenyl)-propional dehyde (0.45 g, 1.8 mmuol)
i n et hanol (rﬁarnhﬁmuﬂtrsui@ztﬂwtcﬁuﬁraeow éegﬁdauan&) mlr) FbobAaaWes ab¥iescribed

O net hyl hydr oxyl am ne- hydrochl ori de (0. 24 nmol ) was added and the
mxture was Ree@rigaseUOTbEdIcd ahabtus 0.AMke o @h@tﬂ/e (&Mt Pt/ RapEde or

conpletion o rieac
amabi ent ten% 2 %ﬁlrdgﬁaw%ﬂt}g Eseedlg% bg{\%gtr(gﬁﬁa\,%ﬁ)nﬁjt %ﬁ%ﬁt%gﬁ%@ﬁ%@éﬁe W th
a rotavapor. r@hﬁou@efjpttptldgs elqprémtléezsl (atgi.onphwas desplayaystent), wiot bxamrig,| the

rorert o tS o pRielt o b Af PR e ¥ RS G M G b R "

sol vents to gbm@ bbhgit QOUEEMNBSDut 301G 8IS Ubbutnd G5/MCatias SOVWRSmRWhohid 6§ over
col um chr omat (T)I%ra phy i ca -120 nesh, 1% ethyl acetate in hexane)

to afford 3- @, o ’7éhllg6ﬁbﬂb%érﬁ9l l)gflpil bPenHl H@Wd@owh@‘ihg/ﬁﬂo&bowéz@@ 5 g,
80% T t d f t d
o r?;et hgl iao>s<| ﬁrﬂ bgge é;m Pgbgutk@ gi%l %’Jtoglpg d'g%{%ea%&t)éop&%@ﬂ?%ﬁde ?Q%cte ion

mass was t hepg/mlg at‘troad8(m' uglinbi abott W0OMRENBtabowe 1000 pe/nidoabost 1 Bhegnd hdol 2

confirmed conpl etion f the reaction, acetjic acid was rem)ve by a ropic
di still a?ﬁ)on il 2L BT BaeH B Tl SHIAE SHIRRRRIO0) T Hutalﬁd*géﬁijeous

sol ution was; t hinto oy 8t §o.( I 1 dhfp.C n anic
| ayer was vvascﬁ*rhm ﬁgv\g er and’ (3?%}276 € %;(%gn%blmaygr %ngn?geﬁjdp i

over anhydroug/nﬂ@dllwn%m(pﬁ&t(e) wgichl.concent r at ed under reduced pressure The
resulting crude nass was purified over colum chromatography (silica gel
60- 120 nmesh, 3% e?hQ/Prané%@c laﬂ@ubﬁe%waﬁl&cqﬂsctm%m&pﬂ es or polypepgldes (ibrary

O net hyl - N- ; X i | Joti d afhn]c88
1H”E|vRy( 400'[\%?(@:%@140 f%? bfd %‘ﬁlﬁéfa@u Q'?l?dﬁ)'é s)u t%l@@cyr acti Wg}%@%k’ hfsR H)rsl@ ﬁ& & ﬂlpgeH) % .

5.60(s, 11#H), the, pga(t@s@mndlvs)lqwm 4of p%@esl@ﬂﬂypepnd@hysn d=l lruab@te a4 ANVR

gcggl( g 3ﬁO(C)J—| perajngzg%% bo@%ﬁ%ﬁ@boﬁ*ﬁg S e%Hg mgoﬁ?geﬁﬁj%w cé\llgggtq_d%r épar atl on

of N-[3-(4-tetdc, abmmzocpmnyﬂz)}oe mmhyztocpmmyQicmabattmw@yﬂ)bomoenwwt a)

Preparation h -

o} rrgt hyl - | oxi ?r% C3 {)Jélag Oo% Mh%/ %ﬁ ég‘r@%}ﬂ’ %Iglgﬁ 8H‘i ¥ Fazbops. 30
g, 0.041 nol )554(1'\ aﬁodﬂ%wra%o@tfﬁm@t Sotbonl lb@ﬂ%"ﬂ"ﬁ()&f? 40¢O) Vs prdteatafld Wi th
sodi um acetate (2.85 g, 0.0348 nol) follo

3- (4-t er 80 buthpl coblnetiopl 9f- naptitg ormqueﬁh@ﬁswé%w@gf(tgd ipgelen s anpiryl friéme he
resulting m rred 0 e r.e was
t heg d: I gt edggltivxf,:'Ei tE %nmm}foaézoé gct%e%}av(\i/ag{sﬁ?%% Jcc{}rh ri %%mglré thg‘r%?gé 1§€g?‘p§ﬁtﬁie§r ous
Na2SC>4. Theoleywldmandxealpaﬂateddogmhm witheploced: for esan 36 I(llhﬁﬁft[ﬁﬂbou45c:)
6.01 g ( 100

S Ui Pert L puad o? b IR o hust Ty ROME Ssmarlsr. dbngallsction et apridss grepolvpeptides is

incubated together with protease overnight, or for at least about 30 minutes, about 1
25 hour, about 1.5 hours, about 2 hours, about 3 hours, about 4 hours, about 5 hours, about
6 hours, about 7 hours, about & hours, about 9 hours, about 10 hours, about 11 hours,
about 12 hours, about 13 hours, about 14 hours, about 15 hours, about 16 hours, about
17 hours, about 18 hours, about 19 hours, about 20 hours, about 21 hours, about 22

hours, about 23 hours, about 24 hours, about 48 hours, or longer.



was obtained in formof a clear liquid which was used w thout further
purification for the next step. Ms [MtH + 234. b) Preparation of

N-[ 3- (4- twot20100068818- phenyl ) - 2- met hyl - pr opyl 1- O et hyl - hedT@®pPgéoobe3es : A
solution of 3-(4-tert-butyl-phenyl)-nethyl-propi onal dehyde O net hyl - oxi ne
(5.0 g, 0.0213 nol) in acetic acid (50 mM) was treated at 10 C with sodi um
cyanobor ohydride (2.63 g, 0.042 nol) addedl.in snmall portions over 15

m nutes and the resulting solution was stirred at 24 C for 6 hours. The
sol vent was evaporated under reduced pressure (co-evaporation with tol uene
twi ce) and the regijduencnas sdsitibleed (ist th walyaklcanich Ritnwake. @diteatLdsploy 9
with 2M NaOH . The aqueous phase was extracted w th dichl oronet hane (2x100
M), washed wistdibiitiedatat e p@@eaéwﬁulémwd%kqgomzmumhqﬁ@f slongrcthtt haxs

evaporated u L er ; 4@@ 0 eory)
of crude N—[gg %Sltcgi?%i-ggglc %&e %%ggpn‘g? ﬁ‘if prtc%icoaé %éelfcﬁ‘ﬁ édtg %exill am ne
was obt ai ned compafr(spmt@fselactcimaluatIdoqmtdnwbhda:mcubﬁslousmdl wottehmjt Irﬁ uvaltthe}ar

purification for .the next ralon of
DU i cl B ot B i bf BisydiS bR yeiA Ty g ol RS

2, 4-di chl or OTe;Lmée(ﬁ):namabﬁdfoewveﬂaemwn}slbﬁaaameabout Bnedlog ¢ faorabt om, idlask

2, 4-di chl or o- benzal dehyde g , _nhitroethane & 216m , 3.04nol) and
ammoni um acefRué 2(lees (aiﬁtorlofd prbla§ leﬁ\ﬁélaéo“éédégﬁ (edagipraei 100 erert iqastarbot
(600m). Theld’gg%’ katc'td?g)f‘ci@l%bj O@uﬂ’é@[% ﬁﬁ(ﬁﬁl%doftﬁ?otggsgQnﬁ(?ﬁcuﬁolﬁ't‘i(ﬁlec&ﬁﬁﬂfoﬁs At ter
removal of the solvent ice-water (400m ) was added. The solid product was
col | ect ed by will r¢splatin the, demgh@duwcmhnmoecreémhmmm@t edsily detdrmpineodrugnganol .
55.9 g (55% of theor nitro-propenyl)-benzene
ves ot ai fea cRePRgY Befloafalr R siidit po B Borel! 5200 T AR (400N,
CDClI 3) : d 8.1 1(%$hdphdksasd abd clibcliondpf pdptdds del pdlypBptidés 2o e Tordined and
2.33(s, 3H, CH. 3) To.a stirr q ellﬁ sol ution of the

2, 4-di chi oromfuba(t@ u&zngﬁrtyrsaltﬂ% HpEry ;?/e%eﬁ’z‘é’i’f@ AVRBIY Vol F oG Frampiedhs,

tol uene (20%)otéé§9%ﬁd NG ¥R nagtdedriats 90 o%aﬁi@e§%aﬁ%'é'&%bgné@ ﬁlluﬁpsﬁltﬁ)le

m xture of 5.4M CH3ONa i n nethanol (16. and nethanol (2m).

After stirri n@ntmwr andshelg| stationpryaeteded. &hﬁ&em\amr e thef e, @W@dtemyemmr@r
(20m) e u extr i a ),
the of galtc T B Ry Rt Ul G sl B AR P A DT &t e
under r educeﬂolppmlslw eantlma ginvign€l in8a mrwﬂﬁorlexarzw S}letem’etsbdxys-ﬂy 1ntr0duc1ng

ni t ropr opane |l ow oil. This raw materi urifiedb col um

chr omat ograpﬂl? qut108£5@PIW%waﬁ§7%t% Phage el R Y of PR 2482819306 of
theory) of 2afinfll ¢hLOrOmbuled: aR®tAeX ¥oficltht &1%epf&pp&bﬁea§éeﬂaﬁg%cd§ ﬁd@%df orm
of liquid, as a mxture of di ast ereomeres. 1H NVR (400MHz

1.35-1 . 37+1recguering thpeaipeten ofgppyides @ ppl@eptides. (112§nc3h¢r ogpBple; an organ or

2 o S o O LR S BT 028 YO0 A8

Pr epar at ! on odpeoide)damhifon cuffic{cht fimedioo picust narvyiydpy Ippssbérnthenellecayn of

Preparation of 1- éﬁ 4-di chl or ophenyl)-2-nitro-propan-1-ol: To a stirred
sol ution of RPYPEERRNECLESE, 0.1 1mol) in acetonltrl le (150 M) was added

anhydr ous pot assi HoNdWIAS MEabLiok, dprofdse siSERchtidObd PMIRpEI can be selected
2, 4-di chl or o- benzal dehyde
based on a desired biological activity, such as a binding activity. If desired, a protcase

25  inhibitor can be added before sclection. Any suitable protease inhibitor (or combination
of two or more protease inhibitors) that will not substantially interfere with the selection
method can be used. Examples of suitable protease inhibitors include, al-anti-trypsin,
a2-macroglobulin, amastatin, antipain, antithrombin III, aprotinin, 4-(2-Aminocthyl)
benzenesulfonyl fluoride hydrochloride (AEBSF), (4-Amidino-Phenyl)-Methane-

30  Sulfonyl Fluoride (APMSF), bestatin, benzamidine, chymostatin, 3,4-
Dichloroisocoumarin, diisoproply fluorophosphate (DIFP), E-64, ecthylenediamine



(17.59, O 10ml). The reaction mxture was stirred for 4 hours. Water
(300mM ) was added and the reaction m xture was extracted with diethyl ether
(200mM ). wbeowvigasiBc extract was washed with water and eciragk2e@9esc3ahhydr ous
Na2SO4, the solvent was renoved and the resulting residue was purified by
fl ash chromat ography over silicagel (eluent:cyclohexane/ethylacetate 9:1 )

. 20.7 g (82.5% of theory) of a threo/etyghro-mxture of

1- (2, 4-di chl orophenyl )-2-nitro-propan-1-ol was obtained. Crystallisation
from cycl ohexane yi el ded pure erythro

1- (2, 4-di chl esapdegny! ) w@mni t (EBPAPPanefbs@linal( €F Yédpeprid, or MN-Biny IR hdROMZ ,
CDCI3) : d 1.43(d, 3H CH 3) 2.92(d,1 HOH, 4. 84(m1 HCH, 5 79(t,1

H CH), 7. 34( ahenyhnothylpylfony!fvgride 1 H RMSYE), 7. aﬂgpﬂatmw Ar Lif- Ph%l}anﬁ%lﬂﬁr ation
of 2, 4-dichl u e re of
erythro 1 (2 il A Renn o PRkl REEIh AR heE Bk S D
di chl or onet héHeCI( R Ovr- Iosyhﬂbfr clnipltonmgafrﬂcemmd@ﬁﬁ?&)@n@,ﬁﬁﬂ' 114(6 1 In3wititiohOm@nyrol )

i n di chl ogonet han nder gooling to 5C. The

ol ut  on seoPEPrATel Bt sHETRAR PUar AR oo of SR b SFET e
(80mM ) was adﬁtﬂﬁbl@n@egfheR@Uh@aﬂJoﬁlpﬂ@Q/elProm& wakibgek &mmnt Mabley™M {Rbche
sat ur at ed NaHCO3 (50n1 , IMHC_ (30m) and sole (30m ). The organic |ayer
was dried ove¥agasiey, Ceinotasionqd Indiagprebine Mt rléd el Wélchgl%‘fbltz ghymotrypsin,

di chl oro- 1- (ﬂhehh&'l 5192;%})91'1{[ISIQnQE%&)eatﬁeé%l%&ean%sprQ} ained in the formof a

brown oil. Exanp Preepar at’i on of
1-(2,4,6-tri chl orA— pﬁmeqaw }esptanpaznptzdeonlepofmemllde w@hibrer gddccsal utingn ddsired

1,3,5-tr hI tro n nzene 18,72 I n H20

Lyd AR BB SRS b BERBE ke JBLAERS RO R

HCl ( 1 1.5 tﬁe deditell Him'dg)call\ﬂﬁlvayld@de atstlagiﬁﬂ&ﬂtfrdneﬁﬂﬁﬁeﬂédﬂ@’cﬁo%ﬂ@@;ﬁhd&k hﬁ@gen
environnent. The reaction m xture was S 700C f 1 hour. After 1
hour additi oR&MPERUGRS 8mof %a%%%le esm’zdzglfg) fﬁ?&)?‘ég’)‘tyan cegly; PERY €04 1.5
m, 112 mol hoNBsH 1R @cht H’é(%|B?’:e§tdl%é’s{eﬁgorv‘%a\%‘anﬁﬁrﬁb‘r'@cgasta016562tﬁ?ﬂuﬁﬁ)loﬁcayooc
After conpletion of the reaction confirnmed by reacti on mass was

cooled to anmtem/ M@#peqr@tmﬁereaﬁantwmud@eagr evlapmléﬁ%aemﬂnhefum@gmlt i Hius,
d m
resi due d\{vgtshgl:l ace 3 #b%ggcalaa@gw 8%%tl’§%d ‘Ws%ﬂ? Llsbeq‘gsefgt%t 8&?‘ %9 ) -

Combi ne ayer=was vva Ped over
anhydr ous Napat)'zpeptfﬂbse %gammplh,ag/ebmm lmﬂmﬁgrfnmmbﬁc(egnd&mdmg@ﬂungena'ﬂae

crude materi Ul’lf ed by colu hr omat ogr aph (S|I|ca 60-120 m
mesh, hexanef 8?‘mﬁﬁlg Sé’gc%f(i anfoir %P’(ﬂhrﬁg %33 ﬁlg@tré g y3d iing2
(2,4,6-Tri chlsafa@repaﬁm%)asdagtwgnﬂlimepan ﬁllgLe$01leia(ﬂl &w&m@mfbﬂm mul a
la: The invention was furt er illustrated the preferred individual

conpounds of tagat fghad 01 a)gendrist legangefushy ap n?ror%mwegorgtetnoL @r a@watdh@dye Esbhg
data are,giv t I 2 e ed
From ¢ he2ar oune Qs ARLEL uldfe Eo/ROPOY REE of ATRY 8 cbflni ol ohE
Tables 1 to Banmﬂrgmm‘tfecﬂcbcﬁmpltshed Babddngya bedlitoom, ofdrmnrt (@sgehelﬁic bgamdotarngds of
the formul a in whi R4, , R7, X .1, a Rl .have the val ues
given in TabliEd dna Wikl Ve ’F%b@ira?gﬁ]@‘wﬁ) bl 86 4 it e BESR 6 - and
n has the valig®sBéd@tohidd bh@® theweNastthd ahbd. Extds Bganlitds bd dakiRd hway and
corresponds to Table Y when Y is 1 and A has the val ue given under the

Tabl e 1 headPplypertidpy Q. ¢ ohrgssHames libaryyen devadderbte thejvgssel aniths weasel t he
val ue giyen yndelinddend@blBafioneadti e f(ﬁ‘%e%l%ptfl&rs habh&ShS ifathoBilized

ligand. Unbound polypeptide can be washed away and bound polypeptides can be
recovered using any suitable method, such as scraping or lowering the pH, for example.
When a phage display system is used, binding can be tested in a phage ELISA.

Phage ELISA may be performed according to any suitable procedure. In one example,

30  populations of phage produced at each round of selection can be screened for binding

by ELISA to the selected target ligand or generic ligand, to identify phage that display



In Tables 1 to 6 below "Me" stands for nethyl, "Et" stands for ethyl,
"i-Pr" stands for isopropyl, "c-Pr" stands for cycl opropyl and "t-Bu"

st ands f owoteroieasty butyl . Tabl eY: METHODS FOR SELECTI NG PRUHBABE/ORBS STANT
PCLYPEPTI DES BACKGROUND OF THE | NVENTI ON Pol ypepti des and pepti des have
beconme increasingly inportant agents in a variety of applications,
including industrial applications and usegas nedi cal, therapeutic and

di agnosti c agents. However, many therapeutic peptides, polypeptides and
proteins are particularly susceptible to degradation in vivo by naturally
occurring pr pioe@sesfembﬂaﬁteq)%ptﬁdesl Br GRlyRbiddRhy sifoliegicaal sofibt §fptidddCAnds
inflammatory states { and cancer, the anount of proteases
present in aPplyBaides m@&ﬁe%frd fenbinging e tagect ligand ereenenitgligand, foF cxaiebnt t o
a tunor) can tea ld.al gﬁﬁﬁj rated
degradati on g%§§fﬁgég §¥P%nﬁg%&%% ogg%gﬁigagoﬁgﬁﬁgﬁg%%QQg(%ﬁé?%peutH%
pepti des, poN@p@pwtdéil%ﬂdAmnoR@rd@mWhabgadé APt nivsd erf@dndes citede dteradin)sease.
Accordlnggy,

reat i ng o ABROSCRET S tsrEbbnt PhGeaPAHALA ' Mhsrhl £ SBeltfie Riitrg e have

only Iim tEdpﬁ)fdflttQ@VMrHQ@@@ﬂ5199l r@yr@nﬁsﬁth@Vw%ega@de%ramdg (Maslinsvateed by
prot eases. Protease resistant gpe ptides provide several advantages. For

exanpl e, pr ofleadd2}-bMAt Biat: 266I7)76 %rthycp@guqngwgpﬁﬂgéftept\%DM vivo | onger than
protease sensi {iveyRACNISiaAfpoHIEOLH Al optlQBNIHACLIQRA, frfafpRer i od
of time that is sufficient to produce biol ogical effects. A need eX|sfs for
i mproved nethmﬁéon@aQbMQ@mﬁmbiy@eﬁﬂmmésnmhaﬁabm$ng@gmévamadnvypﬁgvéage
degradatign an desi rabl.e hi ical activi an-|ike
pepti de 2 P}Qr Qeo?\étlc ac?ll\j]1§¥ efTaY-h (‘R’h ﬁlé)(t)r\a}m rase B84y glpﬁgs %&?g‘g}%s assay,
insulinotropp&yﬁmdm@haﬁag@mﬁgiatlc actions, trophlc effects on t he
pancreatic b cells, and inhihitory effects on ¢ rointestin secr.etion
and notility, whi L QBHEISHEeTEAT MR Ip IPAIRRTGP G L anatketmie @%ﬁﬂﬁ
excursi ons. %{Balh?" tah ﬁ’eﬂlemﬁgﬁpe@ﬂcﬁc;‘[?? Q—Eeneljic Ni@&RPEOdry (ﬁ%&é&l@r’g@[lgandv' a
its ability to enhance satiety, reduces food intake, thereby |imting
wei ght gai n, seahdandymenyeri ewimgl pigight incbiding mwénesn c@@wheifactqrﬁegyéolgem ons
gi ve GLPy e e h y b

ant 1 i abbt i oGl R e RRORUE LSl AU RSN GT el R enpyes.

ant i hyper gl yoDam blrﬂfrfgeq:)tcﬁelsshdmldi; andrdarbohgdray. Suﬁdﬂal@farge&ymtgehypm@hdmgm a.
However, itsph nacoklnﬁglc/ coq¥nan1c prﬁflle i's such t native
GLP-1 15 not CYHAKASYEURNE T SR FoCRRIGE: Sy dicigreqepiols HOSRS PTGEE ve

when admi ni saﬁa@@ln&qmetermu@h%e a%bf&giaﬁedst}ﬂah(ﬂﬂ& A880bPnd MeBGtdxanRtihave
short-lasting effects. GLP-1 is highly susceptible to enzymatic degradation

in vivo, and cl ealmagembympdigienisdyiic popasd seetany pepil- evpolysenside halsisya t he
nost rel gyan [ r | opi ¢
ot abol 1 £0 e, BBy GG 3ulRRL 4 P o RERE R B R AP b D e
on an undersﬁamﬂﬂng;ij}H&tﬁw@IlﬂmiuﬁﬂﬁﬂhgxﬂLéRnﬁwﬁbﬂlBR,HI&HLHH{yLd@d

rkteMitvaniod i chg R e R GATINE L R RS TR 1 R0 s i g Rt i
peptidase or 1§ompgh, f LGB 23R BUs) cbwayD4,hab1id, srsgrcasst icpp7 £ sigowed

down while still nmintaining biological activity. W05/027978
(Us2007203058P38i §9485@Q4@5:PCP5@€¢8\]/%&i&JeI%ih%QF%gF‘aEﬁslra JiG e t&d-2p(ililI8e  of

action (di b@%?@}@g: %”P@F,k@k@tm ?S’Dﬁﬁlf),e&%%ge,%l%xﬁﬁm R dothelin-1, Eotaxins
(e.g., Eotaxin, Eotaxin-2, Eotaxin-3), GM-CSF, ICAM-1, ICOS, IgE, IFNa, 1-309,
integrins, L-sclectin, MIF, MIP4, MDC, MCP-1, MMPs, ncutrophil -clastase,
osteopontin, OX-40, PARC, PD-1, RANTES, SCF, SDF-1, siglec§, TARC, TGFb,
Thrombin, Tim-1, TNF, TRANCE, Tryptase, VEGF, VLA-4, VCAM, a4p7, CCR2,
30 CCR3, CCR4, CCRS5, CCR7, CCR&, alphavbeta6, alphavbeta8, cMET, CD8&, vWF,
amyloid proteins (e.g., amyloid alpha), MMP12, PDK1, and IgE.



of G.P-1 derivatives and anal ogues that can be used in the present

i nvention). WO 02/46227 (US2004053370) di scl oses het erol ogous fusion

prot ei ns worzpro/esslg a pol ypeptide (for exanple, al bum npCrEPeeItes3® P-1 or
anal ogues (the disclosure of these anal ogues is incorporated herein by
reference as exanples of GP-1 anal ogues that can be used in the present

i nvention). W005/003296, W003/060071, WORPL 059934 discl ose am no fusion
protein wherein GLP-1 has been fused with albumn to attenpt to increase
the half-l1ife of the hornone. However, despite these efforts a long |asting
active GLP-1 has mafenbedisplpy opusede g SYMUNRY Ghtehthal NMENDAGY flheridnnyfeat i on
relates to nmethods for selecting protease resistant peptides or

pol ypept i desnagefc ﬁ@tdwaé@&capn%ég@é%tif%wbé&hﬁ@é@tlct?rorm@bgvsﬁt&ei cpeededibatthe)i nd a
target i ganqué%iE Qcﬂ? g;'us%ﬁfi%; i d Xleth-gﬁsedés@f{ﬁéat h28n fitfst rueﬁtgJ Q&V@ﬁta%&)ugt(mat hod
of producing a repertoire of protease resistant peptides or pol ypeptides.

I n one aspectamplifyeoi meemtd e ¢apyanumeichad thomuslelceatidnthah eprodt ehs ecledsd st ant

pepti de or polypeptide. The nmethod co i ses ovidin ertoire.o

Pept | des br Iy RED e delyr P o an Hig PENEIe afor PRk ita e f ohFBRkh b icaL:
condi tions syudndibke of AlclpicOicRRSedAGt peptitids, o Pelyp@eidve firngldaiopeptdudes of

pol ypeptide that has a desired biological activity, whereby a protease

resi stant pepRifdenoringdhy peprrueespubdidicesn exptheruiiple Bhodt ve fr praprEng
repertoire of Rgpta dﬁ'e?eﬂ?&ireg()l(é/, ggpgffﬂ% hﬁt&é@&rﬁ%ﬁ&to‘iﬂésﬁ ditgil ayn S¥sthem and
the protease I's a protease which is expressed in the di'splay system or

expr essi on hewbodifents ethamptheds phtheneveatrbo dimpnres usihga deply tspitere (of., gept i des
or polypeptides is.expressed.in bacterial «cells and the protease i.5. a

ot of ease 8nab B bt BRERISH 4 Prede e iy G o Ry Bt B ST PR oo B o1 o
expressi on nmpxlypeptide ex@ides sy alie andtiasdii vucly a0phdgheliphgpged Alithept@hease,

such as bacteri gl .protease. Protease expression and activity is Xim zed,

for exanpl e, *BYIiYiTE YalicHgsiphdnG FORY BHEYS Ot AT a ideropndeAe: &ispected

expressi on ofhedfiR JreRE\JPidE NOCIBRCIRLS @n BeOimARPlsthdt A tiapRahé@st | me
may be from 1 hour to ‘overnight (e.agjw;ron1l up to Z4 hours) or |onger
e

(e.g. from 23udlims by phacrromlidicatom, ) h orpelysrsasgrebaidireastien. t enper at ur e
may be from30 to ree re. ftion 0 e _ex j on
may be e%ﬁanced b§ﬁ%£%ﬁ§“§f%?%?§ﬁﬁl‘%%f%#?%ﬁggiﬁégﬁg‘gﬁa%§§§%%§?$%§§§¢on of
medi a i ngr edpmidase rddstaat pgptidks dbhpollseptides thht @l dotipeiseyaf daisd, diersaitabdel. | n

anot her enbodinent, the display.system may b dified e.g. by netic
Todi 11 cat | on“HEHBAIRATES pIUPEESEITIAg dBS MEHO0 fFgike T FRRemhGd ot
repertoire i gnpioVed§dindn ehelR6bRR, QRRSEHEHS N difics YL BIVBhhdhdRre
bact eri ophage repertoire is expressed and/or anplified in E Coli bacteri al

cell's, such #sedE Thgmethigl dewsribed herein ceeplsg beuseselo|psovidetwoRr@aere reundaoh
HB2151. Agcordingl Vas .Qx%gﬁﬁmfggﬁlhéﬁ?ﬁ?eﬁhe bacterial protease is a
[ .coll

Y.
pr ot ease expresseh’%ﬁ%ogenous y cells. In one enbodi nent, the
bacteri al proteask amathebespactpthotieastomisiachecthsd epodssec repertoie of aotese al

periplasm In one enbodi nent rof ea expressi on .may be .durin hage
br odbct T on,  SSOFE! PO F HoDREM Bt TIoa CEapeP AT PO THEE, 4 FreBrcs o
enbodi ment  opejthies oN pERbHéERIdes; tddBIihS tHY RYEESE & ﬁ@tih@doﬁﬁﬂgﬁdpﬁﬂﬁgaﬁdhﬁ
steps of taking a bacteriophage |library; expressing said li rary in
protease under suitable conditions for protease activity; and recovering a plurality of
25  peptides or polypeptides that have a desired biological activity, whereby a repertoire of
protease resistant peptides or polypeptides is produced. Preferably, the plurality of
peptides or polypeptides that have a desired biological activity are recovered based on a
binding activity, such as binding to a generic ligand or a target ligand. Proteases,
display systems, conditions for protease activity, and methods for selecting peptides or

30  polypeptides that are suitable for use in the method are described herein with respect to

the other methods of the invention.



bacteria under conditions suitable for bacterial protease activity;

i ncubating said expressed library with a target |igand whereby a protease
resi st antwoangate3sisndi ng peptide is sel ected. Optional | pCTERR@066Hat i on
with a target ligand includes the presence of a further protease.- A - In
anot her enbodi nent, the display systemis a yeast display system such as
Pichia and the protease is an endogenous3protease which is expressed in
yeast cells. In one enbodinent, the nmethod in accordance with the invention
further conprises combining the repertoire and a further protease under

condi tions sui t abiesohf enSttidenéndd, R 1RT QbeAS e, gaGldispldyysystemcthita Ry esdifg a
pepti de or polygeptlde t hat has a desired biological activity, whereby a

prot ease resfWickpr opapurige asid pul fpepenelieharactaisfiecplethe neptidmer eatpRsatient |
the prot ease, hcﬁ)dé@f%'ﬂ&%c@é QCI&)htﬁatr rfs £?e '61%1 fl)ﬂ%éﬁﬂa?s(ér Iﬁ)e}p)e 'h(?es 18

protease i s not l'ized on a support). |ta urt rotease i s
found i n oneugd, sk the Ufetlwérfmmer SPUPIINTH amphfymgce 1g:r¢asg)gsh¢ ¢apymuobss, ofiths al
nmucus, nchi u bro ho enate,.. |l un
oot oo By MRl T <o SRORE By Rl 4 RUEE ot - TRIRERIRL duistie,

aspect, thereciis c@rlsevmﬂ;ﬁcﬁea mtgmﬁgl shiedbls pletotl] S4gh as py @hﬁg@s@enplﬂ&hﬁdr@aéu
peptide or pol ypeptide. The nmethod conprises prOV|d|ng repertoire of
peptides or BEMhet PAlu@crass chajat icagionhdn rasernbodimenindhe dispayt SY5tt dase
under condi t hongicpHhdAlikSad Ahd Rﬁé)taﬁﬁﬁﬁca%h' yltﬁrxugﬂ@xgrwswa% ERRI 5 iRg
conbining the repertoire with a second protease under conditions suitable
for prot easeembodlmenw parichse espreesioma & Gudiptanderovide gl progqesé do schestioma a
desired ol Qgi.¢c rot ease resistant peptide or
polypeptPg Qnal f%?&ﬂnxwx&%ﬁgpgﬁgéﬁf%gnt of this aspect, the first
protease is a pr otmmecmdagﬁam@t tthe inRéntfoape s hethod odip&plluamg ayspcetrirand the
second protease is selecngd frg ﬁ pr ot eas fou runl.sputu . hucus
(e.g., gastr PEOGHTIFSISEAGRYYPIRIL AU FOBRERT ﬁ%%@* Bt BHEMESP DOSIERS @
| avage, |U”Qr&@ﬁ@@@@ﬁﬁﬁrm%H&&tﬁ&k%%ﬁﬁmeBQB§Q%ﬁﬁhﬁn?ﬂk&%&%mng%$$&Mﬁk£bH'd
sallva or tears. It wl e appreci ated, however h first" and
second prop@@B@ﬁﬁb%p@dcanpb@m@aﬂfgedﬂwmﬂn|ﬁh@ﬂyfoku@ﬂymﬁhlmd@iﬁpﬁﬁﬂelt
Wil pr f
encorrpas zge) d \%&iﬁtﬁo%g { %}\Jébar‘gte éﬁ\p *y, £ g??}\%/ezlﬁlg a %XI tﬁ %?Eol?é?%ﬁ dﬁtﬁ ct%%lé)]ns
aspect of thdAbsnvienthaon bnﬁialgdspeoﬁdltylfonﬂs g‘enencs ihgﬁhdf (zargt ,hﬁrl‘oteﬁ)ﬂi Asqaotth G,

prot ease activit. re i bout / to about 3 rotease, (ii)
Bbout 200C t B4 eSO e Tt B 000 TR Bt O8R5 14
enbodi ment , Eéi‘)@ﬁ@ﬂ&tﬂﬁdt NG ehhscq ORdhid @NGsRORBIRIL dg1 KRG kadh af apeptihpes or
polypeptldes with high affinity and/or inprove Tp In such case, the

pept i des andnpbirgipspEPUBIrerayeddinshpargnthi did Bt hasi tigdingspeerisie forca dasired | n
one enbo?bnegﬁ ijdaife nethods of the invention in accordance with any
aspect, for sa é onditions suitable for protease activity about 10 to
about 100 ng/m protease is used. For said conditions suitable for protease

activity at erature of about 30 to about 37 0C (e.g., at about 37 0OC or
B ErG b | |

about room't Sused. In one enbodi ment, the repertoire and

protease may be cppprngg, tfl@l?ep@itoﬁ@éisﬁbr@@@fﬁoeﬁmﬁs BOPSLyptides %@bl@bﬁ fok uBour ,
about two hours, overnlght e.g.. 18 to 24 hours). In the nethods of the

i nvention, t Hethe apdradsp @ealhwntlmcwmsgalss@t%{?ﬂ@disnlabﬁ@t%bm figpigy system
25  preferably resists degradation by protease (e.g., a single protease or a combination of

proteases, and any biological extract, homogenate or preparation that contains

proteolytic activity (e.g., serum, sputum, mucus (e.g., gastric mucus, nasal mucus,

bronchial mucus), bronchoalveolar lavage, lung homogenate, lung extract, pancreatic

extract, gastric fluid, saliva, tears and the like). The display system and the link

30  between the display system and the displayed polypeptide is preferably at least as

resistant to protease as the most stable peptides or polypeptides of the repertoire. This



i ncubated for a period of at |east about 30 mnutes. In one enbodi nent, the
protease is used at about 100 ng/m, and the conbi ned repertoire and

pr ot ease woeoiomwstiat ed at about 37C for at | east about [ROWEP2009/066305

enbodi mrent of any aspect of the invention, the ratio (on a nol e/ nole basis)
of protease, e.g. trypsin, to polypeptide or variable domain is 8,000 to
80, 000 protease:variable domain. In one_gpbodinent the ratio (on a

wei ght/wei ght, e.g. m crograni m crogram basis) of protease (e.g., trypsin)
to pol ypeptide or variable domain is 16,000 to 160, 000 protease:variabl e
domai n. | n oaRowAGkI¢TeREId thdl@nddided £a8etdBdiUISRkdFo]yPpeHARABBE kalilyqfvlstd at

| east 100 or 1000 n1crograns/n1 prot ease. Any desired protease can be used
in a nethod PRd/eicerdisdce with any aspect of the invention, such as one or
nore of the follo e,

pr ot eases, thiol E@gg%gggéhg ?&?%gﬁgggtﬁﬁé;g?@§8§58§§a§§§j%§§%{%ﬁ%gﬁ(e g.,
car boxypept i dabeedAandar broryqeptfiodasercByrtoiter phHpeptides yrmpdlypepsies, theepsiim,
papai n, ast ancre epsi ns
(era I cat epanfonept HEBE I SaREESGlenly bR TR DeuiRbER e, SEL SRRARE

prot ei nase 3)r glhiiqe s nyisiofiter hyTPSlyPeptRIB et @ PRtk dasiCroaf@PP FDE eXfnrde an
caspase 1, caspase 2, caspase_ 4, caspase_ 5, caspase 9, caspase 12, caspase
13), cal pai nam$y efeptidesioney urfags in, arae%niemhafdﬂ%es B%Célr?éfft@icwlbrgré@a%% afd

di pepti dyl p‘ﬁﬁh{lé’@éﬁld'e\ée@@ Ee) &)a dllse}e@afolteﬁgﬁﬂeﬁrlogdmﬁqh BOLSay LREPOLQIEasE

is trypsin, elastase or l'eucozyne. The protease can al so be prOV|ded by a
bi ol ogi cal eih¢akmUWbﬁbmd@hbaWyh@nbgemmﬁeh@nabﬁbh@gb@dﬁfpmeghbﬁms@nﬂwb g.
whol e ce bs in Vitro, |f de ﬁm thod f

pr ot easell nhi QDcattlon ! the taﬁey CO | nattlong " t %rﬁaé, er%IIB ndlnrgelnper &%P%Segg\ly r}lg%lse

af ter i ncubatdrgsn ug&n@ompleehmpllen a@aneeaeﬁb@@bfmyltm@fﬁbetmec@mwa@fben@dtéiﬁdﬁedof t he
invention, the protease(s). is in solution when conbi ned
repertoire. Hﬁ‘%ﬂe @WHB@%ﬂ@ﬁee@@n&ﬁy0§§ﬁeeﬁmaﬁ PRROP VI ‘bEa“%HESH@§4red

bi ol ogi cal agfchidd Ysbs e%' RAE NBLt@E NoV 5 1 ¥3 364 SO e/ 130Yd ﬂﬁinﬂfo ®y/fhood )t ar get
ligand or a generic ligand. In sone enbodi nents, a peg de or pol ypeptide

that has a deS|reﬁmﬁﬂdlngh@amﬂﬁéﬁﬁmpbv21@ﬂ@éﬁ@%éﬁ@ﬁwb @@dhgﬁoéngﬁm@hﬂ@
t t F d
activity,sFop, exgﬂﬁél‘é acgfb %l Clﬁ{)}sﬁg orof Bli)c%i"%ﬁﬁ%} qﬁnc(h%ﬁ aec?e(%%’s%se%ﬁbcﬁesre on

bi ndi ng a genen
bi ndi ng actlpDMyqnﬂecmb&ﬁdmgzﬁmenuﬂmczﬁkhdhh@hhndaph@ngahmjmgaudnmﬁxemplary

t ar get Ilgand incl S BDNF, . Car di ot r ophi n- 1, , 0,
Co10 Li gand. PEEHBY dbrionoapls; saOE cackager il dt B EREPo" B EalHers:

Eot axi n- 2, EPE&%HSBI HeARg1 @k I c@nprisds G 1iBASY, Cs ﬁl@raomc@e?rt giRWiBplh@ct or -
10, FLT3 Ilgand F?agtalaﬁﬁig%%XSE h]@EIEISfJNF IG-ég rcY Ggp Eg,laadgn

serum al bumi hbramslﬁﬂqmwphmdgsplayc;:a partipgly prefqreed dllsalawsrzstﬁmb | L- |
receptorg,lL-1 rege 3 I Il - 1. -8
(72 a.a. }0 IL-8 (775 §°,¥Qﬁa-j°§e, Mﬁ- Bh/‘!% quTIJl‘JP' §4ys k{sl(g‘,g"lrh-’%é’?lehgli@%}
I'L-16, |L-17and ultBalchGli)lay byshiniy) hae bdenhickiribeth, ($de; £., GedfitisienoLy §.
grom h factor-2 (KG:-2), g%i.Le tin, hot Ml |.e
i bi tory SEREYENEA- ToHadyh TeReet Ry SR Dt PRy oy & Paten
attractant pret 8i733,7M %E@@B@@d(@?elﬁ%c}ferdﬂm M ety Jer aMOB-9. HaMaf\R)o,
MCP-2, MCP-3, MCP-4, 7 a.a ? M MP-la, MP-1 b,
M P-3a, M P- 3199, . (411c0rp0rated here1n by reference) Mulligan-Kehoe, U.S. Patent No.
25 5,702,892 (Incorporated herein by reference); Winter, G. et al., Annu. Rev. Immunol.
12:433-455 (1994); Soumillion, P. et al., Appl. Biochem. Biotechnol. 47(2-3):175-189
(1994); Castagnoli, L. et al., Comb. Chem. High Throughput Screen, 4(2):121-133
(2001).) The peptides or polypeptides displayed in a bacteriophage display system can
be displayed on any suitable bacteriophage, such as a filamentous phage (e.g., fd, M13,
30  Fl),alytic phage (e.g., T4, T7, lambda), or an RNA phage (e.g., MS2), for example.



nyel oid progenitor inhibitor factor- 1 (MPIF-1), NAP-2, Neurturin, Nerve
gromh factor, b-NG-, NT-3, NT-4, Oncostatin M PDG--AA PDG-- AB, PDG-- BB,
PF-4, RANVG3p10868818a, SDFI b, SCF, SCG-, stem cell fact @CT(EBSMP/066BHRC,
TGF-a, TG~ b, TGF-b2, TG--Db3, tunmour necrosis factor (TNF), TNF-a, TNF-b,
TNF receptor |, TNF receptor Il, TNIL-I, TPO VEG-, VEG- A, VEG- B, VEG- C,
VEGF D, VEGF receptor 1, VEG- receptor 233VEGF receptor 3, GCP-2, GRO MGSA,
GRO-b, GRO-g, HCA, 1-309, HER 1, HER 2, HER 3, HER 4, serum al bum n, VvWF,
anyloid proteins (e.g., anyloid al pha), Mw12, PDKlI, IgE, IL-13Ral ,

| L-13Ra2, |L-15, GknekBIR;, d librdB; of bhakéRhatl disfldys ilhcep'k&mré lof Jp%ﬁhdeh LOTZ@M%:DSZSR
| L-25, CD2, CD4, CD la, CD23, CD25, CD27, 28, 0,

CD138, ALK5, PEgpmtides prusiopgrefeingmith 2 sodpble shag@EAat nesgin (@gGFEd pEkpyotesn).
(SDF-1), chy I

Eot axi no 2, Eggf%rgdurfgggr i Vfd&{% Eﬂg%ﬂﬁ ﬂr@teﬂl caﬁ%%ﬁy'ﬁ? é\éé)}lges otg%tlﬁ?éht eegsralt ns.
L-sel ectin, MeRjp Mtl@elphamoaﬂ\@&em, ot\/t\ﬂ%bwranieutan@lpmnlal msamnaﬁer cxsn@opbat i n,
OX-40, P P CF DF- T Thronbln
T, TR, e P ekealvapde con o DSty Gy i
CCRS, CCR? @B&n Blollfhﬂlllbetlaomalalplba\ibﬂt@&lscﬁma'rremas WAF, amlld@pthyed
proteins (e nyloid alp ? I n_anat her

enbodi nent, PWéP?Pé#dSéﬁn b¢ &gﬁﬁ i @Sf@_fp I?le(étgeﬁ’tl‘bN temlm]awf fgnan thefddh or For
exanpl e, in Hed AELMOLidd AAGE HARCRAIIIRY RPRAEL Qimbfie o BYRLIADe the
ligand may be GLP-1 receptor extracellular domain. I'n particular

enbodi nment s owltcaonyHastp@ctlelfarltehélat mmmae@nremrtverepémemd@wr ppb’k)?l{ﬁeip& ﬂma is
recovered, by pa n 0 enbodi ment _.of an

ventt ot0 7 B PR st Mt DEnERBBCLAF Aprits RO B b BE RGBS bRy

| i gand) \Ahensmlfabtehﬁetbds@$mﬁas of ifthdugh®h ¢idtey anghaQa ec@drs @Dpl@gemm)eercsor@f t he
repertoire are selecteaﬁbased on. pinding to the |ligand ﬂ sone enbodi nent s

of any net ho8&oding; i fisplanid BRPLASH T BY¥PIGIFS Ha;tanimaélés ot hastshay &4 st em

For exanpl e, c4Rgindi RPIRNIHRY %E&éﬁ%%r@&c@%ﬁﬁﬁrﬂe%ph@ﬁhg adéuﬁ%lé}ﬁelpéﬂ hRgeRE

di spl ay, enul sion conpartnentalization and display, yeast display,
puromyci n di sphalpmeniéang plebmid di dosired); Suitahly.aip ore pnbedimgnt of theo{raErtivn,

di splay. {Pre S dj tio i CI d
and  amet  onsn b Rar URR Yy T S o B b AT g THRELRLE o T
nucl ei ¢ aci dphdge par thiectdcaveredrifochh nnt Sultuﬁ‘fh&lsdigs plhyayswynﬂé enfreﬂhoakpsmcﬁless
replicable genetic sone enbodi nents of any methods of the

ac e 1N
i nvention, tRECHE CF)I’aas}llés‘g’%Tfl@?ﬁaE@hprl ses bacteriophage display. For exanple,
the bacteri OphageTH@GlspﬁyfsgsterM cas comPARIR ref¥B3ir®of péptided oPBblyb&ptldds that

enbodi nents, the bacteriophage display systemis nultivalent. I'n sone
enbodi rrent s cw@n@@m idgeregr ampeing pd ptiydatyi. s Far §mrmledthasreaermme| capyepngn

rot ei n. f oire
o “pepti dbs BATSETHELIRRNiGR, uAEKahRALR! LI MANELERpld 0 SRREH)

bact eri ophageccuimng Imlﬁmptldaesawcpmsqmﬂaganlomgnn&ny gsauper fof gahB6st d)esﬂred ﬂ1§£u¢ oe. g.
108 to 1012 rep | i.ca gye units (i nftectl VE Viri on% t({] tﬂ% gnbodl nt t he
reper toi re i Sowed ol Bbeon” et SIEpHEgHdsnah TOREGRA e FAYS FESBLBRd or
fur L hgrf pr oth eAd6mIAd Ahlies agaheglichent sif ebsirly tRsRegicp@icstdaf shirdentdmifon t he
et ho urt her

core or scaffold. For example, all polypeptides in the repertoire or library can be based

25  on a scaffold selected from protein A, protein L, protein G, a fibronectin domain, an

anticalin, CTLA4, a desired enzyme (e.g., a polymerase, a cellulase), or a polypeptide

from the immunoglobulin superfamily, such as an antibody or antibody fragment (e.g.,

an antibody variable domain). The polypeptides in such a repertoire or library can

comprise defined regions of random or randomized amino acid sequence and regions of

30 common amino acid sequence. In certain embodiments, all or substantially all

polypeptides in a repertoire are of a desired type, such as a desired enzyme (e.g., a



conprises anplifying the nucleic acid encoding a peptide or polypeptide
that has a desired biological activity. In particular enbodi nents, the
nucl ei ¢ awoaoimeastpl i fi ed by phage anplification, cell @CO@PR000M06¢30Fymer ase
chain reaction. In one enbodi nent of any aspect of the invention, the
repertoire of peptides or polypeptides is displayed on bacteriophage which
are anplified and expressed in bacterialigells such as E.Coli. In this
enbodi ment, the repertoire of peptides or polypeptides are exposed to
bacterial protease when expressed in bacterial cells. In some enbodi nents,
the repertoi pglymgrade) @RLAEsQLA @ntPicntHIRAIO ﬁh%ﬂheﬂti Jf a8 dgb&dyV@lg. Aktntindeget ns.

In particular enbodi nents, the i munoglobulin single variable domain is a
heavy chain btappmpie demasfered pmbedimepsar 'Ehiedlﬂlﬁéﬂep%%oé‘éplﬁié AYSCM tRBIPHEHVY
chain vari ab LAl chal .ar i i N kN oot

cmbodi ment o, PRe T ronReaP SR A e RE AR Rt BRI ool VIR |
vari abl e domdomain| Fopaxamel carch poliypefitiemt ghe repretoie ghi caltainr Vard ¥bbeadonmai n

is a humap | ight chain. variahle domain. .In .another aspect, the invention is
2% ot hod Tor Tedrgce PSSR Ry fe | P SrybRuRAGh R BF Rk S a R bl Gand
wi th high af bbigpdptides Bised ohgRENtDIhElc@illesprRiph lagl €.POT op &k YREPAtIvEE SuchTiea

nmet hod conpri ses rovidiﬁgﬁg repertoire of peptides or polypeptides,

conbi ni ng théqf | pentidas d“%ﬁﬁpb¢%%§@@pnder condi tions suitable for
protease actiVvityanfidaligGoYRhENGivarsRERM P8 iRFodRQlYREPAyIGs bR RIS, t he
target ligand. As per the above nethods of the invention, wherethe desired
bi ol ogi cal aptntidetoy pplypditiddionscadiotd wsinganytsugatle getivdt Fat ciasnpbe @ming 2cd get

li gand; ?ﬁgelgér%(ljlgrll ie.g(ij}\r/]ggig}; gann ! hné%ﬁg(?e%qgtog‘as ta:[rgeg rggrlgrtlégsgglge(ag )a'cohgjle%]e%iaglg\ge

aspect, ntion | e produci ol re of pro
resi stant pegétea@singr repdhypRepih iaddbodyThariatkt dodai@osm ki Is@isophobi¢i dinfkn,aby

repertoire of peptides or pol ypeptides, conbining the repertojre of
peptides or PEPFRDE Tibsey she ?lbﬁf)‘fl%g%elaﬁ?ggﬁhesﬁl}l‘“‘iré‘%leé peBReR b YN B8Ry
protease act k\yilabl maAL-6S U Id0Pe.8 , R fiadilh &, oREMUcRBBILMmeBRlYRER]E des
that have a desired brological activity, whereby a repertoire of protease

resi stant peptredebmytagpnshiypdpebidiestiansispeoiBeddpns) 9bary etfbiotiitakla methaogl.
plurality.of 1 I - des .t Qv i i ol ogi ca

acti vi ty)fl5 S %fg(%glsrlée(f? gg(egans(ge)fo %%%‘?en@ibﬁgﬁ;ﬁ%ﬂﬁ%‘ﬁa? .bg onrdogl%ae?rpl e, aplurality
of peptides or poTkpeipt bflés waypchedssehavediedufts adpoirbiinthrgdy a ngere of C

l'i gand, such as protein A protein G.or protein L. |In another aspect, the

| nvent | on i s CBOISANGEPER PRI A PGt aNSE PE e ea@m%'&?% tahe
conpri si Ng aRepeAVMIRAL APIhIt RerfAr) GlrBetMRN(FRl @ 1dQBRAL Romdp) that binds a
target ligand froma repertoire. In one enbodi nent, the nmethod conprises
provi di ng a phage di splay system conprising a repertoire of polypeptides
that conmpgi sQ.akid MURS: QQ%L&Q singl e vari abl e domai n, conbi ning the phage
di spl ay systenlanéva protease selected fromthe group consisting of

el ast ase, | eucozyhepmieisd nyyxsam, peptide ror geighepiidnge. s uiat piypudatioar ofppot@ase

activity, and recovering.,a.phage that ,di S ol ept.i de conpri sing an
o umog] obal TsrEn By kPSR BRR Y sk R KRR Pt BER Bty Faars o9
Sui tably, injipRey (RO RIS sykling wBmRasly, sulthige MR Prekdrity, £prapckses

i ncubation under conditions for expression of an endogenous protease. For
exanpl e, an resistant polypeptide is sclected or isolated based on a sclectable characteristic (e.g.,

25  physical characteristic, chemical characteristic, functional characteristic). Suitable
selectable functional characteristics include biological activities of the peptides or
polypeptides in the repertoire, for example, binding to a generic ligand (e.g., a
superantigen), binding to a target ligand (e.g., an antigen, an epitope, a substrate),
binding to an antibody (e.g., through an epitope expressed on a peptide or polypeptide),

30 and catalytic activity. (See, e.g., Tomlinson et al., WO 99/20749; WO 01/57065; WO
99/58655.)



endogenous protease is a protease which is expressed by the display system
In sone enbodi nents, the protease is used at 100 ng/m, and the conbi ned
phage di swbayimpstiem and protease are i ncubated at abouCIER2e9066395ht. | n
sone enbodi nents, the phage that displays a polypeptide conprising an

i mmunogl obul i n single variable domain that binds the target ligand is
recovered by binding to said target. In_gther enbodi nents, the phage that
di spl ays a pol ypeptide conprising an i nmunogl obulin single variable domain
that binds the target ligand is recovered by panning. The invention also
relates to an isolmige anBdERAGEs MBS pRii@Rt rdéi%mnlt gegtme o@q;bwpelmdede seledect abl e
or selected by the nethods descri bed herej n. parti cul ar enbodi nent,

t he inventi oANd/® foked: o p-lib rarefcerptr@eﬂa@%rﬁfsne@t@%cﬁr aslyegmides pepyliges as
descri bed he t s are
set out int ]gds{é;lté%%, %gplgﬁeg%&ktaﬂ{e?éedtﬂgéO@Iﬁm@gﬁsa% dpgei(gltnlﬂgﬁegé{?értl%:b?{(ﬁde
G&P-1 honol o@aaage oFordepinpket thv@sotsasc Inesawmepqmds Qr amiglpapttlée honted @giqesl fieomal
derivati ves. rther suitable.derji.vati i,dase IV
oot st ant S det Ry @ Sp@ts” i S sbfianias H G lsBer e o PG50

am no acid seelypitideMbd %Bnﬁmogtea@eh@anunblﬁdg%ﬁmioh ta/golifed, phe{@rdred
peptide is |dent|f|ed by am ng acid sequence DM57161 (sequencell in Flgure
1) . Suitabl ybp#usky) @L@mm?}eﬁwwx Ar ROSFGE @ Fornoancarl Wiraaesivity digyenek.

anot her - enbodi g is ﬁmcdlﬂ@;&ﬁ@ RorpPhalfg o toAbird épgr%es@ BOh A S oB-
trypsin, elastase, |leucoz resi stant Trmunogl obul in single variable
domain (e.g. polbmfmldeeﬁtait brfdpashéamya ohzintal @aptl®mrep®mtlde thaarhas aadﬂSlrbfbdy

| 1 ght Chg&) }/)18050 ica aql n% Sexalenc abl % r?r es olrtell(i:t ed it Ina{Eeatlon of .an
descri bed” he T ““Ad c‘?gge us? I)peptl espor pep |%e I'naccordance
with the inveﬁmmmmgaﬁMndh@nhamaMBﬁb@meﬂ propertles in ternms of expression

in | ow cost hosts t ho roteolysis during expression king them
more suitable forS %Ii‘ﬁﬁl?é‘t s onctingie B BERTRIPP B Bencif gﬁ%eﬁtngﬁaap pLestiPRPh( o5

to an isolatg mendhe&gemidaeaﬁpdwégﬁa& tﬁ&'cgnt"afﬁaatllcﬁ@ﬁ&@ﬁﬁaﬁy RY 6t BaSR tcase
i

resi stant peptide or pol ypeptid qh/ psi n-, elastase-, or
| eucozynmne- reSﬁS§t9@htpeptliﬁmmig]PQim¢|pl esst glverwpinameetsdefrﬂimpngle&lebbram er or

sel ect od by 16 FRENAS SRR bBEHNS, S heo AR HYEPE BLR: Gk or CxBLEOS! On

vect ors) and rs nucl el c acl nvent1on al so
rel at es t o ahgmdhedchf & prioeski mg paotpihat ea&e aha@bodst ami bpepltectd@ mlatpd)Iayl@/ept i de
(e.qg., psin-, %gstase- | eucoz esi stant i munogl obulin s Ie

vari abI e donﬁ‘?cﬂyerg B?@b‘?geord’rsméeﬂ ¥ 8 af IRt UL G i S5EAMH

conpri si ng Mg, RH@hRIaNGIRiIoRFUigeR] (e. . hgéneﬁ@fI'ﬁg@ﬁd"Stargetrl%%ﬁdi‘)bﬂor’eﬁmltaﬂlécde@deﬁ aci d
encodi ng the protease resistant peptld or epti de under conditions

sui t abl e f or (expfussictn dishharkilovang thst ligsse t‘? b@qogtea&woqjeétqr @eateg onto the
polypepthgle 15 00PHICR e T%ﬂg 88 'h@aﬁcf‘ O %d%twa ¥d ? Oﬁgcfég o?%[)lé/ggptﬁir sent

invention, the protease na ease en ogen di's system
such as a badegera edpelpom matslelsdueen mcﬁlaumww1tmpmm15¢)rcambe addfd ts eltcuvnsscd |anxl um

t , I hi al I
Tavage, 1 ng RonoGLRarE S e R SRl B DT e b oGS PR o

sal iva or teﬁﬁﬁloblllﬂe(pllﬂ@n@nbj(ﬁgbﬁﬁﬂr}kptl&é@%r RORHEARIEs Eah RNPash@Mhy dhdtHdan€y e
and/or tears. As discussed herein, the selected protease resistant peptides
or pol ypepti g@§1dﬁ§a9@pq}ypqppf1§s can be recovered using any suitable method, such as scraping

25  or lowering the pH, for example.

Suitable ligand affinity matrices generally contain a solid support or bead (e.g.,
agarose) to which a ligand is covalently or noncovalently attached. The affinity matrix
can be combined with peptides or polypeptides (e.g., a repertoire that has been
incubated with protease) using a batch process, a column process or any other suitable

30  process under conditions suitable for binding of peptides or polypeptides to the ligand
on the matrix. Peptides or polypeptides that do not bind the affinity matrix can be



in therapy, prophylaxis and di agnosis of disease or conditions in mammual s,
e.g., humans. In particular, the peptides and pol ypepti des have utility as
t he basi swof2otvaeggst hat are |i kely to encounter protease@sTiEreIVIAKIORI St er ed
to a patient, such as a human. For exanple, when adm nistered to the G
tract (e.g., orally, sublingually, rectally adm nistered), in which case

t he peptide or pol ypeptide may be subjectged to protease in one or nore of
the upper G tract, lower @ tract, nmouth, stomach, smallintestine and
large intestine. One enbodinment, therefore, provides for a protease

resi stant pephiiig a0hyped Mmtpegtedas Or PElypepiided &haketht@r @ldlr¥sovereBukinguay | y or
rectally to the G tract of a patient to treat and/or prevent a disease or

condi tion i ns¥ifglepacthedisucliay elésewth loyenpld buffeo ofitheh ildrienstitiesh fgoh
relates to o t p

pol ypepti de g@%ect Q%?&Qg%é@?§q$MQB$bﬁﬁghﬁggﬁﬁ%tagﬁnhéhgnggﬁkggﬁgﬁ¥o? t he
t reat nent antijoonylptedvengtt ngrndfis aomhﬂﬁedilvpﬁlaa mﬁdrtatredndmmdndltlom &ntatj]esfease

o coane. 5 " it b pdmeshiIS TR ke AUED Pl tin Tl ECLHERT: (b athud 8

i mmunogl obul pﬂlyﬁépﬂﬂbﬁar\z‘aé’cloﬁ@la@uﬁﬁ)g’fﬂlhtﬁol{lﬂﬂd)amdnﬁlom&bﬁefdlﬁwmnﬁ, behdle
peptide or polypeptide is likely to encounter protease when adm ni stered
(e.g., by inhal at {TofPTf cPReiBESathCygeneEe anr%%drg)an@ ii% ag @ntikody or gngigen yng
or airways). pfhf b BRteof. t REHSSRSor aHﬁ%l%ﬁ l&lﬁc‘ﬁn%% Al ALEBRA siiShal ant
pepti de or polypgptlde to be adm ni stered I nha atlon or intranasally to
pul nonary ti xtrgesodf Iazppétt& c&molmpmde@ahatalmjsﬁubstapm@lyeqmsqv@i methseeptrdes or
conditio n_the uch conditi.on

ot i) Terpp OFeRbL R0 SPHED S ot diRl Mo HaSuidRy ARt & Seepelh RBHAS

di scl osed |nAMﬁB&ﬁﬁO&&D2&@$U8ﬁ&ﬂﬁ@ﬁﬁgﬁﬁhm duitalsle por akeds highedsnfobyisdledmgr ence.
I n anot her ex npl e, e peptide or polypeptide is Ilkel to e counteé%

prot eases in® Btk o AEAVATRE dreassareniast apqnfidey f B?(lé{ 18 H2Bu
injection e. ghonSUbCHHA {9&9&1&1@{ ancgh% RPRGAIERIng A Shiefh®! GethBi OVi des for a
prot ease resistant peptide or polypeptide to be adm nistered by injection
and to treat and/or prevent a disease or condition in the patient. Such
condltlo é BERT Pﬂkgge enbodi ment, the invention provides for
parentera? a nlnls Iron of a glucagon |ike-peptide 1 receptor agoni st
such as GP-1 or hiahhﬁﬁpkﬁgﬂESWamdomemMMabeqmmsuahﬁasmexemdﬁmmmpqmda
derivatives th ﬁe ecﬁg@(or selec abl e by the ne d of tqe |n ention
for the treatHoRUTESM B (HH B ORI PR LR hPepare g1 b SRegis

di sorders. Taﬁ*dmﬂéth&@&o@md&%%@emlbﬁﬁ@s AMIGepHioNgs.t 0 the invention may
di splay inproved or relativel mel ting tenperatures ovi di ng
enhanced stabili tylbraqiegﬁhaéﬁmqoldma PIaGOFERN POFRAPIGSIHAY mp%eswed@og@mtmﬁ@ of

the pepthges rr%{(‘% S(ﬂ%lﬁa)ﬁpc?cr)e)rt({b?ag&d uEﬂ%Sa%gl Sl?sz'tkrﬁ tho§ OTRL A “l‘grﬁrg"&fttﬁk RLAERAG

resi st ance, es an ypep t| es anena to use as grugs in
marrmal s, suche d&lgmdamsncovdh@rceeape cetssaselsemnd&s b poéjrgepudesﬁmmlrmnmmpadedr e.g.
for tract, u nar tlsgue or (%ente aI a Egmaratlo | n.anot h

exarrple thePalBeTids o5 nteETt h&pf iPGRIGET FOLYPERIdCkicaled Sindt & 1B ﬁaryar%agbﬁ?st)

is likely tOscﬂé&édJﬂbﬁf afytRdr eds ey WKy 8dMinBihsULUedrib@ Bercindy Foinbxagael ar
injection or as eye drops) to an eye of a patient. One enbodi nent,

therefore, pHBWIXERighsd 18auptErsCAgHPARSPRRIPGACOsat he PIPBtcd aging astisaint

Bt agon a1 13 P L o hmmi by T treat and/or prevent a

di sease or condi t Immong exapple,a phageabelayr liendedmpsigs a trérerteyre Jof idmsptayed
polypeptides comprising immunoglobulin single variable domains (e.g., Vg, Vk, V&) is
combined with a protease under conditions suitable for protease activity, as described
herein. Protease resistant polypeptides are recovered based on a desired biological

30  activity, such as a binding activity (e.g., binding generic ligand, binding target ligand)
thereby yielding a phage display library enriched in protease resistant polypeptides.



patient. Adm nistration could be topical admnistration to the eye, in the
formof eye drops or by injection into the eye, e.g. into the vitreous
hunour. Iwocenw/@st18di nent, the invention provides a pul FOR&EPRORO6GEAF at i on
for delivery to the lung, wherein the fornul ati on conpri se an agoni st,

ant agoni st, peptide, pol ypeptide or variable domain of the invention with a
particle size range of less than 5 mcrogg, for exanple less than 4.5, 4,
3.5 or 3 mcrons (e.g., when in Britton-Robinson buffer, e.g. at apH of 6.5
to 8.0, e.g. at apHof 7 to 7.5, e.g. at pH7 or at pH7.5). In one

embodi ment, the fpfmstiRt Emlara%lﬁ?m@@hy iiEﬂﬁ? QImpriiengl NiepEtJiRDIRAPlaREOVi ded
at a pHfrom6.5 to 8.0, for exanple 7 to 7.5, for exanple 7, for exanple
7.5. Pepti depoypgrsidgpeqnunriseng imenygoglobulin spgle vaidsbds Aenaiae @ar dY mgY .0/ 7any
aspect of the jiny i . .hav T . . or | 55C, or
at reast 60 G gredetd {EigbReuts I RLrBhdfrRde e pindhe el B unt st
use, method, desmepoaidet @ntigaeVviA ecodlectfoar ofilpatyipoptidet Hakingi theeddsirod bimding

nont e, SporyRupTR kel REERE e Lo SR L hi b S RL e
conposi tions sﬁfabfeoﬂ'o%hﬁédlﬁﬂﬁa&ﬁvit%ﬁe% deQMRRH IHRREIATA cSIMREDRDE bAftdave SdsRbing
after incubation (at a concentration of polypeptide or variable domain of

| ng/ M) at 3polypersidenthat aveltheqdpyised wrgyt ibindsne Ressifisgpris bedoveed. yipldggea
enbodi nent . i T , . .01, , . 94,
05 o6, o7, SRrrG3RHcipdindtersh: redhanCing Bl Bficd onlhidtls, REsiined

vari abl e donhemins prosdassresis@ggyie glas edecaibh erctimdchrrelats bathihdgh finBybiddgeees C.
I n one enpodi nent, . at.| t 65, 70, 75 , .85, . 86, 87,.88,.90, 91, 92, 93,
04, o6, 9B, o7, obTimAER coralegusPrite Gl SRt ik Brobariidt s usHATh
remai ns MoNoBeprdduaéd ﬁé’in% WED shitbid alethen. atordkafPR! a8fucleic héld RBgucapdbadi nent ,
at least 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85,
86, 87, 88, 9gwrodena dgpred gge ofpolygsptidyde.g9 podancragosbimmpRoghhyin Jatiable

pol ypepti de, d&ﬂgﬁgk éz&rbeadﬁt%g&i Inita c%ﬁle%%io@%@leﬁé%g@'k that @{Eﬁicgtﬁta AR GaRe ed

after such incu Iron at egrees n onee di nment, east 5, 10,
15, 20, 25, 80ifati®bs catDbe diSparbd,fobsxangls b smplifyingrthe n8@¢eic85id Bdng Bi7crr@8, 90,

91, 92, , 94, 95 96, 97,. 98, .999 t he peptjde, polypept. or variable
donai ' + i ROPRARBABT e Shiip dretg P et §Y chiis B PaBu: e erile
enbodi nent, OBBYAIRGAII60158F (1998)) Re pbing BactP@dl YReRbt fsns (Valvi @bl e/ dgsmi ns,
agoni st s, antggonists is seen after any one of such incubations. In one
enbodi nent, & w%@m%$?@ﬂ%9beptide, pol ypeptide or variable domain renains
unchanged or subsiahbaldsdAGRaNGRLuRE Iefork EURANIRR Alig 3 HEdrRRR fral @
concentration of polypeptide or variabl e domain of |ng/ In

Britton- Robi deemnifafidrer Methods fre nagpietg setekctet] hpesitinnsest iabn , wa lHeopeph itlkeart

pol ypept des ar i;abl e. dopmi ns, .@agoni st.s, . an ni.sts. . C ositjons or

Por it ot POns st BB, ToERTRRR, B30 2 Sn PRSP bR un PIEY 3] eBIRE S (e
a concentr at bhisonatlecp@dey peithiddewidtiouy did adel & PIORRAI Forofxab@gimthdticasintibo@c f or
7 days in Britton-Robinson buffer at a pHof 7 to 7.5 (e, g.,, .at. pH7 or
pH7.5). In oH ra@%&&r%iﬁ@q chfatqde f¥  targsting snugatiagy toggicsantigen @175155,% 98Ps- 98. 5,

99 or 99. 5% @hnddie oPERTILERIonP HIRBPH 3G 1289RBIAE haRBREAPH Sl Py Y@MiiAb! €
domai n remai ns una?gregated after such i ncubation. In one enbodihent, at

| east 95, 95iBMue@logdny/ g scgucs tog8odgs I&ge bbrages wigh Bomptated Heansaork de,
e L A S RSO LE AP
al. (1994) supra; DeKruif er al. (1995) supra). Such diversification has been extended
to include some or all of the other antigen binding loops (Crameri et al. (1996) Nature
Med., 2:100; Riechmann et al. (1995) Bio/Technology, 13:475; Morphosys, WO
97/08320, supra). In other embodiments, particular regions of the nucleic acid can be
30  targeted for diversification by, for example, a two-step PCR strategy employing the

product of the first PCR as a “mega-primer.” (See, e.g., Landt, O. et al., Gene 96:125-



pol ypepti des, variable domains, agoni sts, antagonists is seen after any one
of such incubations. In one aspect of the invention, the peptide,

pol ypept iwoepivmssiabl e donmai ns, agoni sts, antagoni sts, EOREPIII06G3SS OF
formul ations of the invention are substantially stable after nebulisation
(at a concentration of polypeptide or variable domain of 40ng/m) e.g., at
roomtenperature, 20 degrees C or 37C, fgg_.1 hour, e.g. in a jet nebuliser,
e.g. a Pari LC+ cup. In one enbodinent, at |east 65, 70, 75, 80, 85, 86,

87, 88, 90, 91, 92, 93, 94, 95, 95.5, 96, 96.5, 97, 97.5, 98, 98.5, 99 or
99. 5% of the 1p$plt9i9d)§) TRedcydeR dreiGicatd@Qiah Siso RMcBGAPlishEd, For ¥ahipdd|be StTEmaI N

remai ns unaggregated after such nebulisation. In one enbodi nent, at | east
65, 70, 75, BOR g8ce. g, prtongdM.goal dienegz:61g8 (1939))o5, 95.5, 96, 96.5, 97,
97.5, 98, 98.5, 989.0L,89i0%@f 4t it o] Rl ATAVAT ] Jonmai n
remai NS nononer i cgg t récrge %gﬁﬂtn%b%ﬁcgg&%%nsml% oﬁréga% e%%%g}pfren%&, gnog)lcgdl £
aggr egat i on edqutine péphi pesifipoltypepuicates of ver pallypeptido rmacin shatag enindtis of

ant agoni sts is en _after..,any on such.nebul i sati on. The peptide qr
S ooont The i et Hiedrarh, A abrnnnali Rt Meat R i S rent
of any aspecpogfiod h&singBATUPAC hdiferRlDireahe h&siveisatiit doapi isxdBNK, which
pol ypeptide Is selected froma repertoire of peptides or polypeptides. The

i nvent i on al §eFofey &t @Binpgekls gt Bel as dher b storrodpe pt habNEr Cqsisn yprrstarahey
(e.g., trypsiylsdin§kfs E@ﬁgrladuc%rthé &ﬁﬁ@@&%{@ggiﬁf 'h StanlodoRTHWARE LR d e $4RY! €

vari abl e donai n) selectable or sel'ected by the nmethods described herein for
use in medi cemds qre alyo offuse, intlediagyhcoNNN agfloos ivdich 14w th iheptodustioal fahe
rel at es use,.of rot ease si st p i de_or pol ypeptide.(e.q.,
rypstn- 0l 38T BRRARRETO S R PERR { Fnies M ERR e L BGF o 1Y abi
domai n) sel esdq@bhe spiccieheat@drdayo bbexpteicbods descri bed herein for the
manuf acture of a negi%% nt for treating disease. The(%gvention a

t

) hso
relates to a met hbtd S {es GEMATIH Ralvat reag A mobnaptidey fhat ks BFRRYS €6 a

subj ect in “%%ﬁxﬁﬁb%l%uli@%p@ﬁf&rﬁﬁ} (e, AMBUMEs &f pRi WGBTS F&ESIx8mpRLthe
peptide or polypeptide (e.g., trypsin-, elastase-, or |eucozyne-resistant

i munog! obul Hhragiehefnecopmrisaplotecagtoivaibtant antibedt pabynepadessledt deyealkipyvn main-

met hods scr4 eji.n o) i ct. . the_invention,
The oo ndg™s bR Lot 1008 PIRRKIENL HQI0hoFRPPCEirPhic I FeshVBL
repertoire oprepaet dasesuitelle $lantid peptdtoes Agrusabhstpmptedesretinder aclivedité i ons
suitable for activity of the secon rotease; and recavering at. |l ea one
pepti de or psli%_gﬁﬁatpf{hf*%éufqﬁialp Iuge ﬂfé@?ﬁ@&%ﬁﬁﬁo@r%@s s PRy SigRapdsy at

! east one pe i@ﬁiofﬂrthé}%fy Qﬁﬁﬁlduﬂﬁbﬁe Radtor &nRIUs&d, 3ludife f)lagn@@@@gldbm&ta@ase
is selected. The first and second proteases are different. The second

prot ease nayDPliempk). yER} erdicEbenage Vecteinearbfiia¢hienesonich @nd ppisemarvegletsond

pr ot easesj s 0 Lre: di spl . e The LNV i

Pt narCab s, SRAPARRA Rl 31l fERFIAOLLENTLAR LB RYALET ol BE LN LER -
pol ypept i de, carhiat used ta ddicsixprebsi¢roofGhelilmaryroV &tqus atdedsenidemunibn echt@boue,
when i ncubated with,the protease under, the conditi.ons,.suitable for a nethod
of the | nvenbl itre e sorfaiee s HHOSITES S g™ 19 CRETHHof GrdabUr5Agf i
protease, (i kdlecdtdtmaAkRCodne. abQEsstf0Gecdtd dahi fudthérofonddin | fasdntd ROWEivS0

m nutes. (e.g., under the condition of 100 ng/m or protease at 370C for at

| east one hotfpyscripiipen guhirgiskiipnof e pobdcrtidsaticdis agmhpncgh elemgnta nemater.

25  transcription termination signal, signal sequences, and the like. These elements can be
arranged in such a way as to be operably linked to a cloned insert encoding a
polypeptide, such that the polypeptide is expressed and produced when such an
expression vector is maintained under conditions suitable for expression (e.g., in a
suitable host cell).

30 Cloning and expression vectors generally contain nucleic acid sequences that

enable the vector to replicate in one or more selected host cells. Typically in cloning



preventing di abetes. The agonist may be used for adm nistration by
injection. In one enbodi nent of the nmethods of the invention, the selected
pepti de ovopolwgwsefisi de i s further assessed for resistan®eTiEP2@I960Hd
protease or to the first proteasebut under a set of conditions that differ
fromthose used in the selection nethod. The second protease is different
fromthe first protease, but otherw se cagfn_be any protease described above.
I n one enbodi nent, nore than one protease resistant peptide or pol ypeptide
is selected in the nethods of the invention, followed by a further step of
det er mi ni ng vwited, Bis dhesre pephd tal snabk tﬂ@k/é/d?@fptblléﬁl(diie Bhewndéelsi sttance to
a second protease or to the first protease but under a set of conditions
that differ PPBsioRnwsemyddyAiand indudsepagins ehrepbeaon or aHenarslydepligtivgse i s
different fr f

descri bod abaubr ey DRy pa g s R TG L S AL REn Rt AGE e
arrived at mﬂhchng$mﬁegﬂsaamtﬂmmth@pbmnhhﬁﬂbﬁ@lpsmké&sbrntmt6nmleﬂ£6d¢nent,

the first_or s con ot ease is..a protea e enous| essed
i the reber PETFE: BCpP e iR SERE KL Oh Vo e EF RS Mt s e
invention, aSpuOl&REEvVIFSP StRBlul TRNAEAE @ecp@@tm Cﬂl&hnﬁﬁallh@c}éﬂ@l)'(}ed&aﬂﬁ the , an
|nnunoglobulln S|ngle vari abl e domai n nononer) is selected. The

medi canent s, Hg8Mfderlicaien igohgessded fr BrmmgHan pRAEFHIOB Y CHAL BB hes %

anti body_ congleanh nfaGehffln CGihbic BRefihtc’ @qévéwois@m ARALY BB)SUells.

pol ypeptide. In one enbodi ment, the invention provides the use of protease
resi st ant peptldermHQUMVHQﬁﬁmdeVﬁﬁomh@nﬁﬂn@ﬁa@ﬁdﬁ@Kmﬂ¥a€ﬁbﬂﬂ@&nﬁﬁﬁoﬁ@r
adm nistratio rOV|d|n r o

ot oved B S5 S8 PR st R e e e PR ity el oPRRY S

i nproved hal fgrolwﬂﬁ ef trhﬁlsf@lﬁ&:d&f@b@éﬁll@'%mwn ilhe sgleaive aakure asdddirantHosedlisdet or

pol ypepti de |s eIecte r selectabl e by a nethod of e invention. I.n one
i e b

enbodi nent , et VEEIOY BUPENEE s SATFTPmEEROY I bBGISHC SPhYINEVE R i abl e
donai n. The %ddu%féerﬂédlfﬁﬁy Fﬁ)‘iﬂ&[ L&A R DRt Fordtsanit Rt 0&idiieedh t 0
sai d peptide or polypeptide,” e.g. an antibody Fc. The invention provides a
medi cament carprotyss pdaotherotosmsce.geanpicaln. peptycide nsthqbigkytp et tPigkeyelore,

d m h
20 5841 ooy TR o TR Dbl 8 REPHL A B0 TR BT

pepti de or patoypepicdde i s sel ected or selectable by a nethod of the present
i nvention. In one eg@ dlnent theﬂgeﬁ;ide or polypeptide is a

i munogl obul i n si NGFPIGSISEPR Vad N CoR@INAR YR {CORINL L FamRle-

anti body congf afsid 88ir&lickt®ond -a scdbtdbld nfaHeedch® &I 6 BRRY kdfeRion control

pol ypepti de. BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1: Shows sequences of
GLP-1 - Al budAlsmepisi swsh wé gitrgptcsiption gontml glgment(e:g. . SHoMAIch cgbinces, tapmmagor)

- Al budAb,§ us

usion Ve abtRois o ttoSrediahloubh Qb Reh siohT SR RBE ke phicned YR A

- Al budAb f uslikn Eamm&mM1m&mnanuwewﬁmdﬁhgmmlMBkmd&ukmBmmt ﬂhﬁhmnPAMbhdAb

fusion vari ants. 1. re 5a), shows 7148 Varlan
Nt ear Mons PRt et dE® op g TRy has xunbh, Se bt bEral bR
(15245.88) ) tranépz)noﬁmcmtr&l\@ Qes(ofar deitd nlikle(cARAl oteb&inPah astiboNB AL Reh Mass

mat ch resi dues 24-142 1286% 56), 26-142 (12603. 26)
be used to direct expression.

=

25 A promoter can be provided for expression in a desired host cell. Promoters can
be constitutive or inducible. For example, a promoter can be operably linked to a
nucleic acid encoding an antibody, antibody chain or portion thereof, such that it directs
transcription of the nucleic acid. A variety of suitable promoters for procaryotic (e.g.,
the B-lactamase and lactose promoter systems, alkaline phosphatase, the tryptophan

30  (trp) promoter system, lac, tac, T3, T7 promoters for E. coli) and ecucaryotic (e.g.,

simian virus 40 early or late promoter, Rous sarcoma virus long terminal repeat



and 28-142 (12390.97), all with single disul phides. Each peak has an

associ ated peak that is +42 Da - nost probably acetylated.); c) shows
DVMS7150 (warnewite3B3 ( Anal ysi s Notes: Measured nass mat cliR€I/RPREVO6ESSS 26- 142
wi th a single disul phide (12603.26). ); d) shows DVM57151 (Variant 9)

(Anal ysis Notes: Unable to account for 12960. 12890.5, 12603 and 12391. 50
are close matches to residues 24-142, 264342 and 28-142 respectively, each
wi th a single disul phide (12862.53, 12605.24 and 12392.94). However, the is
a 2 Da mass di screpancy between the neasured and cal cul ated nasses. ); e)
shows DMB7153romd@dr] atbmdEhloidd pkasdter, BendsiruslZieYPo o RN EG-23 Bbndotéfhedis

resi dues 24-142 and 28-142 respectively with single disul phides (12790. 42
and 12320.84??6)3"1?‘1)‘3%0% DMS7161 (Variant 11). Figure 6: Shows the results
of an assay of G.P: L g4:ALbu [ I L GLLr i sults
of an assay of GLIfDr)l- Iadqlﬁ#)%’u%ﬁ?gesgﬁgi g%toggrt@g%lly%?lﬁ IQ#AIQLSEBC%E \é%llalgﬂ%?gglieaz
THE | NVENTI Obélgtitiohiaf hobli ells pecying ¢lat veatort hed, iimvlentdsonf hasplieble aesssivibed,
with ref eﬁencetto enbodi ntls tj n aq;vva% whi ch engbl es.a,clear agéi ﬁonci se
speci ficati on-¢ - BE AWl YelPliaiors TR Shed ‘h%WB“’Be"OSgeﬂSraE ‘at'ed" t hat
enbodi nent s gRi rb@stvak a@USInYm 60N It DErksS PRl alagheWséhdiro@aydticig gl pom t he
invention. As used herein, "peptide" refers to about two to about 50 am no
aci ds that alstBIHene dgBpkaliinyfesisgaeR)i de! wshefondetipcyeinge Fesistance) and

"pol ypepti de’: S I o] ! ‘acy dst ji:01

t oget her by Sg%ﬁoélﬁg %%%dg%'g'i?gfl%%lg%? i otltgéts@ggﬁg%régllgtlléméo%r pg%co fé%toghgr {1/@@5
struct ure andmpuliltn, et bygromgein opastatongengy. PAdhydowédathardiatase angbpt gabes or

pol ypeptide (e.q. omai.n anti baody (dAb)).that,is "resistant.to,praqtease
Glog aaat 10 P e T AP e o Aodicb B B SRR R ISbES

W th the propedse dfadestropbitchirketsf tel Hoallesr. fIFU D URABasES DGk Vitdryusedas
pol ypeptide (e.qg., a dAb) .is not substantially degraded en no nore than
Bbolt 5% niFliitle m&@%%aﬁ%o%%n@t R e g e stNS) 12soRhoge VREP. i

about 14% V‘Qecﬁ@ﬂé%ﬁi&@'ﬁr@@é}ﬂ%le@@ﬁé@@aﬁﬁgriﬁtotﬁﬁ”ge%@&@tof]t%%ho&océﬂ?rsﬁcﬁ han
about 11% no nore than about 10% no nbre than about 9% no nore than

about 8% noratvEalvsaierabissorontepplatask e t han about 6% no nore than about

5% no myg € t han ﬁﬁ?a%&e é? res?f%nr%rdl%rst Po?’nexg}%g%”&% ﬁr?/ %ro@g ngHE %e.é.b 1élcté‘lli’a gc;[%ll%:f) no

nore than about 1% "or substantially non e protern’i egra
pr ot ease abowsiichiadadliloali) @mavhinhlidnhellpimiesfor eramplboupEDRectbraire., eETal 2a,

t enperat ure sujtabl t eas ivity. For, exanmple 37 or 50 degrees
C. Protein dBEJF?aq’gatHeEJ‘fﬁ%(’:aﬁﬁ'g'é’sasp?gg‘gizd}]ﬁ‘é‘?gﬁ@ %Ogﬁf% abl gﬁarﬁgt Hesdor 2%4‘5’
exanpl e, by SORNTAGESOE, MarhaiHt bRIBIT a56@M ASulion vbét8RPhaldhdith) NEODRR,
descri bed herein. As used herein, "display systenf refers to a systemin
whi ch a col | é@PMH-Hﬁmpop%{}ﬁild@gcﬂ%S\gepgﬁ'ée@n‘éﬁ@ge@e(?él§1§1i>4§1la E€Aom@8Yect i on

based up a i c i Std C a PRysé . caj Aor
functi on%SI cﬁg;ﬁzﬁgﬁ% ?g}% ’ If‘ﬁgll glgfsr%fl%eégsg%?gglr% CC%Q ggﬁgi:% &(ﬁ?@ﬁaﬁ, fr“'eA|c)’ere{ oire
of pol ypept i desBivecpeigtiésd@s:10€3-¢015 (1996))spbVUEPORT (GibmiBRL, RxdtkeitlcaVEY)i t abl e

support). The Ei pl ay. system can al be .\?i cheny, ?4 m t hat enpl oys
2 0rl ul ar  oRproes: Gl-BYEEm (8 47 NaupF Lato R TSP g B
acids in, e.gxpretdiaNst@sEBhich Rfeciifdle foransfigcleduPexpreanndused sael hs and
di spl ay of the encoded . ,
prokaryotic cells (E. coli), insect cells (Drosophila Schnieder S2 cells, S9), yeast (P.
25  methanolica, P. pastoris, S. cerevisiae) and mammalian cells (e.g., COS cells) are
available.
Preferred vectors are expression vectors that enable the expression of a
nucleotide sequence corresponding to a polypeptide library member. Thus, selection
with generic and/or target ligands can be performed by separate propagation and

30  expression of a single clone expressing the polypeptide library member. As described

above, the preferred selection display system is bacteriophage display. Thus, phage or



pol ypeptides on the surface of the cells) or an acellular expression system
(e.g., emulsion conpartnentalization and display). Preferred display
systens |wokotome3s18di ng function of a nucleic acid and phygrea/o6eshem cal
and/ or functional characteristics of a polypeptide or peptide encoded by
the nucleic acid. Wien such a display systemis enpl oyed, polypeptides or
pepti des that have a desired physical, chem cal and/or functional
characteristic can be selected and a nucleic acid encoding the sel ected
pol ypeptide or peptide can be readily isolated or recovered. A nunber of
di spl ay syst gagcti@beckdriknal Be ugdiThg phdferedd @atodf ard pRatehd Geodis hahthave
physi cal, chem cal and/orfunctional characteristics of a polypeptide or
pepti de are RmEWP]- ﬁrlglﬁé)faﬁ%nhcaﬁm(f@mlaleétra%étr@?hcém@éd alse BIPAyEe Py e
di splay), ri y ig t at ]ﬁgg% I

yeast di spl agf,asfp gﬁ%}?ﬁ%&d{)mgﬁlf?l bact &fahg?d;ﬂ%,? d:ﬂs?gl ay olﬁétg)ll?la?r{ﬁld
coval ent di spxlaysswmdbftﬂueh Vedkers i Seb knewg in thePar® B36GRBAEb(dDy axd WikkeS(199d) ent

No. 6,172,197 G fflths et
al)) As used® é’?ﬁs lm'ef S%éfgtr"é??&éﬁa)r @P%%%V%"t%r ‘1@88‘??‘18&1&% %8\*‘%%66‘& Yes or
peptides thatorte sbaivagt@r theephd@ymamfd adlat hro@ode iparddiny ef Shtekpretiien

i ndi vidual nenbers of a repertoire can have conmmon features, such as common
structural f&apeficghatiean gontaig asyhiahle lcadirscqicnere £ i Wiplg SIONBIE SiErARSPT more

functional fealiieses E &ndor nﬁ?@@g@ Yop Qoéﬁlngcimé tﬁ@ﬁi‘i‘«%@ ﬂrétgﬁrﬁll{ CTis; uéng
generic |igand or a arget ligand)). As used rei "“functional " descrl bes

a pol ypept i deamus paippicstor tahétndmasslpmesﬂooqtr@ms cEi vilt yftnd suth tlms adreqi of c

an ant oty BPedise MRS AR B R rDEh e e PRIEERY € HGL AT Gen

t h[)ough i E S) &ﬁt\teg'@msgahé@torl@pﬁdatdi‘as aalﬁldsrﬁllﬁ vﬁﬂilymﬁrfsabnbprﬁd&ellh@e qgantlrt]les
supstrate(s e gener|c I gan ers to an t hat
bi nds a subspaﬂ%e. YI&BP& ﬁhfa{yemﬁm ek OByt A TPt yﬁ%ﬂer o8¢ 0? m@hlq FHROEHR 34

menbers of ajgiume CBﬁ}p@fftBQbél?pepﬁdgﬁﬂ?Fdsﬁ)nlo'ngﬁé}fisu{rﬁccg a common generic
| i gand) can bind man ers of a given repertoire even though the menbers

may not have bi ndifh‘g?/bqgées gridgiepaytofrey ofhthe dvienion eancrentalr guibddy faimgiendonl |
the pr esgnce colfe THOSHRARLIASRERLS LARTE: ROAFLIg Pl e, 2,RLXDER! | 0o

(as indicate a generic di¢af'es t'hat. t he
pol ypepti de hstitwdics ec frhg(mémst thectoBRacH asrRab; B(ahl),, FSoi syl feagecanpiopsratf Vy

generic |igand cl ude su ens, ies th i tope

expressed ono%ﬁ]étfgg’ta&ﬁt =] gggﬁ’cc ¢ gither (t‘{‘%fﬂ%ﬂ urﬁ’é é‘?cg 6‘% gfnar BF 6¥ r e,

and the i kewell%&’B%@ﬁﬁt%@@ﬁpolﬁpﬁdéﬁwﬁ 18 reddity frbdlced 8BS Snyf RitdBIB &ckicod.

| igands that interact with ers of the imunogl obulin superfam | ){: at a
or

site that isAdmgnbaical suiteie @h@quar@étneml@am@ﬂl@ﬁmmn‘gelé knewn ¢f thehase
t St ! h
proteinsy: %Pi#ﬁ( 0Gfdky {%EIBE@% ﬂﬁklﬁ% ﬁlécgég@?d%n g%ant&géﬂégﬁ&ﬁalﬂ@' ¢

interact wt rece ors. Superanti hat I es 1 nclude
Protein G whiithfa slmtaids oﬁgmlublg(ﬁidmhstteamdes egiamolérﬁ}t@hml&r@qmdérmhat (GlyJ

| munol , 133:96 8 : te| ch bi. ds a n and
U donm ne . EO Db S & ¢ <§,<6 A e R o
Protein L whigh obltmedﬁrsvlv B&d (3] Rrt6kninal- eddrr@wmelsecolﬂov k324, (4i888) ) - As
used herein, "target lig refers to a Ilgand which is specifically or

sel ectively Eﬁ@hwau%yfoaﬂﬁcﬂog’mwﬂp@@f ethenaptboge formats. sychngsi &, Fahand E(ab )2
pol ypept hee hﬁg E'nté‘@&d P@ﬂ@éd%o%%zﬂ%b ha szf{a E'tVEIE'l‘Fc{ @0 olg%lélgld%é’“get

| i gand can desired antigen or epitope en a pol ype e is an
enzyne, the barlg@Qomhllgpalndltlcmsﬁaet ragipn segments, Whlch may be isolated from rearranged

genes, germline C genes or synthesized from antibody sequence data. A library or
repertoire according to the invention can be a Vi or Vi, library or repertoire.

The polypeptides comprising a protease resistant variable domain preferably

30  comprise a target ligand binding site and/or a generic ligand binding site. In certain

embodiments, the generic ligand binding site is a binding site for a superantigen, such



desired substrate. Binding to the target antigen is dependent upon the

pol ypepti de or peptide being functional. As used herein, "antibody format"
refers tovaryiessiabl e pol ypeptide structure in which amrCamPemodye3vari abl e
domai n can be incorporated so as to confer binding specificity for antigen
on the structure. A variety of suitable antibody formats are known in the
art, such as, chineric antibodies, humanized anti bodi es, human anti bodi es,
singl e chain antibodi es, bispecific antibodies, antibody heavy chai ns,
antibody |ight chains, honodiners and heterodi mers of antibody heavy chains

and/ or |ight achdtds A, pidtdi@Edr Bidielh 0y THeAGBHE HoRbindd¥n B bisb@ oh BE@Rired
(e.g., a Fv fragnent (e.g., single chain Fv g/cFv%/ 1a di sul fi de bonded Fv),
ﬁ

a Fab f r agneheriable drapyiin.flpnerramic a Burmra¥H)(egr, baVs ﬂn@’ﬁé ¥nth Hﬁéy
ble d
Yﬁ(rel 1? or ggo?ﬁ?‘*h aehlgndrlﬁog)” E?%dvgﬂ\p%@@c% w%yfn{? YJE Slﬁgl 9@% e%e

gl ycol or Othﬁg‘$H2“ﬁ@i®mﬂ0VMﬂBVﬁ6‘ﬂ%ﬁ\@ﬁrﬂﬁgorVﬁWMn09|0bU|ln single

vari abl e domai'n® refers to an antibody variable domain (VH, VHH, VL) that
specificably binds an antlgen or epitope independently of other V regions
or donai ns. i n e r [ﬂﬁﬁg RRﬁ%; PR i a
format (e.g., d()LanBf-E&@ et e(?%r %uhlﬂ?;lhr{%ﬁ? Mé?ﬁ other varia {gg«?egl OILESA%EI)
vari abl e donﬁEﬁﬁYMhﬁT@C&hH&ﬁﬂhBEsregions or domai ns are not required for

antigen binding by, the single i vari abl e do

the © mmunogl obal | AMSITRETTLDISBIES IRE: IRk EeampIgE TR of
the add| ti onglotdkaé r@hkMt GeprRicH o} po%eﬂﬁl@'e@ aRhtd ROAYlcctble ol Ablected blyhBe Same
as an "immunogl obulin single variable donmain" as the termis used herein.

An innuné@loﬁﬁﬂwﬁséﬁﬁ@b%“Vﬁﬁﬂable domain is preferably a hunan ant i body
vari abl e domain, Elei%'a%gig ﬁ%}g‘l(.( t%she%lﬁ'g 153‘1%3’1991% u¥1%f QV\}\%&S%}@SOS%IE om

ot her species such as ro or exanp , as dIS ose
(US20020 12 Q%pratamm@oﬁbmrmherahammldh garaghdr nmokepmtcadset{hch es ecnorhiy PEAer ence

in their enti y Canelid VHH d

| munogt obul FRREY 8 T0SK) Bt en BBy Bt dB e Ry drbifis PUalFt om
speci esi ncl udéing secdn®la libta A@is@ﬁ@éﬂ mEINTRIAIn b3l GURRAS oMaTvebror
produce heavy chai n anti bodi i es naturally devoid of |ight chains. A "donain"

is a fol d&d protePlAsBId).uct ure which has tertiary structure independent of

the rest of the pRQLEicNcidS0RHAY o‘/hergg%"‘%oﬁ%ﬁlaﬁt‘a%Pé’ﬁ'édlé?tﬁclwghgh%’{/@t e
functional properties of proteins, in many cases nmay be renoved

or transferr bdentmoduchéby pecotdimgt DNtAhmaiﬁlonisgy, afclédimeinicthndowhichecly @pai nder
of the protelnéa / or Rhe donmain. A."s g thOd vari abl e. doqﬁin" IS
a fol ded pol §pepts &8"0&% 119" e SWPY P5i° Oé‘“’sgeéfﬁ ncéfgc 8rh§Fa FORISEEIE U1 &l i bo
vari abl e dorraxmple | festkibese E@tyanck nﬁ&)rﬂﬁleg‘o@oﬂ%m&ﬁlﬁatﬁﬂlt ivixasty anarfhahlie, dedrai ns
and nodified varjabl e domai ns, for exanp in which one or nore | oops have
been rep?%ceauq:lvcg@dwﬁqwgdm%we@%fﬁw&seeh%%@%@q @GR of anti body

variabl e domai ns, ¢ 1&@&&&&@% ﬁéfﬁ'&és@@'a‘%e&%a’ﬁ%hé!!?'c@lhxdﬂﬁ:‘ﬁeco%ﬁ@esta[ &BG%I; ed or

conprise N or C-term nal extensions, as well as fol ded fragments of
vari abl e donuion® mhwmhmméuamhmammﬂeastmﬂhQKMJﬂnmmgnammnwwng ammdspe@nd|0|ty
of the fulllength donain ibrary" refers to a
het er ogeneou gnc%g}nﬁpe 6){0‘[8%% r851starﬁ C{fegltlge or pOYypeptlcfe eg., a pept{He or p(ﬁypeptlde
selectable or sclected by the methods described herein. The invention also includes a
25  method of preparing a protease resistant peptide or polypeptide, comprising maintaining
a recombinant host cell of the invention under conditions appropriate for expression of a
protease resistant peptide or polypeptide. The method can further comprise the step of
isolating or recovering the protease resistant peptide or polypeptide, if desired.

For example, a nucleic acid molecule (i.e., one or more nucleic acid molecules)

30  encoding a protease resistant peptide or polypeptide, or an expression construct (i.e.,



acids. The library is conposed of nenbers, each of which has a single

pol ypeptide or nucleic acid sequence. To this extent, "library" is
synonynmousowntonessiepert oi re. " Sequence differences betweem/HP2imasssofrenber s
are responsible for the diversity present in the library. The library may
take the formof a sinple mxture of pol ypeptides or nucleic acids, or may
be in the formof organisns or cells, fog3exanple bacteria, viruses, ani nal
or plant cells and the like, transformed with a library of nucleic acids.
Preferably, each individual organismor cell contains only one or alimted
nunmber of |i Bh@by meRTB&IsGuctd)RORPrRERASH Yuclbld@cRUBbRLEl@Y, @8 bariftroduced

i ncorporated_into expression vectors, in_order to allow expression of the
pol ypept i des it a s phost gl Pueeas & recombpinant bosh cglt evieg pragmgibpé appropriate

ther ef or e, - ad {HRMIRKY odlPYl eRtP ol erdrQFfhBor? «RRAU ! cBlpolieish, ARGRBR)STS.
each organi sm contal ni ng one nore copi es of an expression vector

cont ai ni ng aswhnightethermoblerc apfd te&chlic) areyopemabiy dihleddctoamiedorf oonn axpieshiocan be
expressed_to produce its, correspondin ol ypept i de nber. Thus, .t he

popul at i on ofgr%) t¢ eé?eélignfesgm "has ERE ogéﬂi{ﬁ?ﬁ% f%atgﬁgbé'dgrogeﬁsgr Geeels¥r t oi re
of diverse paltypapd iigteSthe AostupdlV géfoale) f B YRIikKing irScomshang hestasdlli bodye
framewor k sequence corresponding to the regions of ~an anti body conserved in
sequence as HeftHBY Wilekegditionsagitpblrcios cgrcssionegndn B PISRRASSIf agiledycer,
Interest”, U DepfifieBRimdf it GalabR andrd HIIBA SBPRRRd whilD HpiBfriate salts,
corresponding to the human germine | munogl obul in repertoire or structure
as defined bygroSibfavics,amtbiotisk nuiitioaal)supplempss, ct@), athercb9 hodr@od@ikptidhe

i nvention.prqvides for .the use, of singl.e framework.. or. a.set..of sugch
tranowor 88 hpERPRSe g dfodiEina Begisre CRETRRue R RAHRR 6B any
bi ndi ng specisbiatddt ot réddou@h (¥ ar frain e ahimal, ke hysp e¢ll, addalmh,aniflg g iThinsprateane.
Am no acid and nucl eoti de seguence alkgnnents and hopmol ogy, sinagﬁg'ty or
identity, aseﬂﬁ?ﬂﬁ%ﬁsﬁ@?@ﬁW“éPéqb¥%?%% B YenspepapEmantae det e i b ng
the al gorit hpgBhildah 1dcpRAM@MEesS, using default paranmeters (Tatusova, T. A
et ah, FEM5 Mcrobiol Lett, 774:187-188 (1999&%. The invention relates to a
met hod of sel ect i &he protgsorasatat pesids oanelypepitde delsctah iy plad ipgdpd iddsesibediat
have a desir i 0l ogi.cal Vi t.y. - ast C1Li ressuyr re
used in the BEFRog AT ts G iy MibBEA i CeBRG5h ot Bhgitefifeat

pol ypept i dessyriatsisar &y angbihyr siitallik enceiiod. r esi stant t o prot ease degradati on,
and that have desired biological activity. As described herein, protease
resi stant peptides and pol ypeptides generally retain biological activity.

I n contrast, ppLYtPERIEDOES Y] WS PRBITISIESARTA qealigpept | des are cl eaved or
di gested by protease in the nethods described herein, and therefore, |ose

their biol ogi cal &édpseripgd andexemalifieyl Rereiprmypisassacsisat pplynentisep wepfedss oF
pol ypept hges e S . thei Lo i < ACHL VI ty,
et a6 B nal A5 sBRRChPuIitaEhEh P BRARES e AR EhaH F? CEhic &
advant ages. karth@xapgk.eherass grovaled sadethod faxelhpting, iiedativgraaidfor rgeptiies or

pol ypeptides that are sgé cted for resistance to proteol ytic degradation by
one proteasep?@?ﬂﬁﬁeﬂFy ﬁ?ﬁgﬁr@VQV@B'%@éB@ﬁ%ﬁ?ggbaﬂﬁﬁpdﬁﬁﬁﬂﬂag_ Bher
prot eases {eG@neral}, ik asethod RERAYIE providn@ddiibraBN or RERKORS T fsptigeABE €
correlates wwth a higher nelting tenperature (Tn) of the peptide or

pol ypept i de. PHyBIRSidesét- g DY epBbialngries 1hray | adiceerqiigeWsh arbioicast dbk-e
Egﬁ 'J'gf %gnemtr?ﬁ i%,fégaﬁ{agglﬁ;éuﬁio%ﬁé, ShARCRint bl SRR ARMAIitBL R FRtease
activity, and selecting, isolating and/or recovering a peptide or polypeptide that binds a

ligand (e.g., target ligand). Because the library or repertoire has been exposed to

protease under conditions where protease sensitive peptides or polypeptides will be

digested, the activity of protease can eliminate the less stable polypeptides that have low

30  binding affinity, and thereby produce a collection of high affinity binding peptides or
polypeptides. For example, the polypeptide or dAb of the invention can bind target



binding to target |igands. Thus, the nethods described herein provide an
efficient way to select, isolate and/or recover pol ypeptides that have a
desired bwologiwasisacti vity and that are well suited foPCI/EPZIDO66395

t herapeuti c and/ or diagnostic uses because they are protease resistant and
st abl e. SELECTI ON METHODS I n one aspect, the invention is a nethod for

sel ecting, isolating and/or recovering aspeptide or pol ypeptide froma
library or a repertoire of peptides and pol ypeptides (e.g., a display
systen) that is resistant to degradation by a protease (e.g., one or nore
proteases). Ri@l8nAl ¥ afffd@y TELNRE = B AkdyBNRE) 40dct&BliRat Byngufabs pladhbig
and/ or recovering a polypeptide froma library or a repertoire of peptides
and pol ypept reerance). qf. 1 MJQ' ofi poinggr. gy ahaaiPp0Q Rivt to @Oﬂe@ﬁs:tl\éntFOf exajade-ddat i on
by a proteas e er

compr | ses pr SUVETRge STIFAP br IR BABLCRE e PEDchRlant e b TAIRIDSEN s,

i ncubati ng tbﬁinhtymfaroyutom()rﬁweabm rleOthérbeupn(esle/n@eomtfl aMprabbeas® fd, g. a

bacterial otea ously de r of e s trypsin,
ol ast ase, 3| it jﬁ&p%aﬁwﬁﬁ%ﬁﬁ aﬁgm@ﬁ» St Sa8G Riteme Seir B et
protease act 'ahy pafiddlap BlcBHL ipRBtidck $Ql FolypBpRRUARE afEFRNRN ROpRtRGRtEe or
pol ypeptide t is resistant to degradation by the protease and has a
desi red bi ol bgliedaql teadeyvyiat pwepeptipriegndler pohighripttebibationaancigye dbyr dbied by
a protease g
bi ol ogi cal g(?] ({/liﬁionyb mé,e?‘ d{ ?t%%%gfg ?%‘/I%te Od%% ?%lr%@é@gte’f‘ﬁﬂgc%i T reFal%j%f %et}pl)?l des
or polypept|dempmmﬁ$samhmnbhusoﬁnmsmﬂhgmaﬁehseqﬂegsad@pbbpqﬂamsbﬁidﬂbected,
i sol at ed, and/ oyere n net hod based on their biological
act|V|ty,181 u@ﬁ“ﬁ%ﬁﬁ”ﬁ glgé%ﬁgiFgﬁ?. , binding a general |igand, binding
a specific Ii gandTh@b&%ﬂﬁld@ &Astbsatgbafsebﬁ arﬁ@%o@isyfchr@bél‘ékpféés%&' iPIE. @M in

escr

bi ol ogi cal activity i bed and exe ified herein, protease
resi stant dAB&hiesrias (§8bPnaasteiédr Ie apgembedigant th lﬂganﬁlog S ARF NPRINGSF IS Thus,

in another a o or
recovering a§%g&p%(|1 de o %ﬂ%%pd}pdeg%a?tﬁ% Eﬂg? “E%%A@ %g%ﬁslje%%% i %rge eérrgg[@&gé
target |igandpecwstihg hIPghasadiffls)mAI‘ghough elheehmmdy and Hab rmmh(mtrﬂ d&esaibwdthemdn f or
selectin i sol t|n recov r| eptide.t nds a.ljgand,
refor ably attuoRr R GPRea B ar PRI PR Ry 2 AL RO HbE
conprises prox 8¢ Ppeodaced tmag mnprsuﬁa&;m@hiemoﬁeswh &e@htlﬁﬁs cﬁémi&@l weepld des,
conbining the library or repertoire with protease (e.g., trypsin,

el ast ase, | ebtolgpbprogasiionangthefds t%d@@ﬁ*}@%ﬁ%@ﬁéﬁ %rfml’thf’%@oes@ﬁtam e for

protease activity e or
pol ypepti de that {)nl %ige gﬁb?glgﬂﬁﬂg tﬁes&l)@l%ég? g‘éfm‘é o Ohgpgﬁﬁﬂag%cl%i (E%Qtdﬁgr ei n,

t he net hod naqmlalhsoa (ﬁwmlﬂsmmmmgb@ulnm gatiblde Idomaar yorogner epmqreifraeflem‘ork

pepti des,Qr pep s _under ondltlo uta for. acti
pr ot case 0hi c‘ﬁm}é’ G ‘{Sc}gﬁeaﬁou%l ‘ﬁnm%}“’%p?l 3V ierr%%né%ns g M%&Béf g

pr ot ease (VWQéIﬁilﬁhefahteb(ﬂlly%Bh@%gﬁMﬁﬁsed’lg Iaﬂp&)sﬂﬁtﬁﬁl(BX@T @gs40ahdidr 4bact er | a)
Because the |library aor repertoire has heen exposed fo protease under
conditions where PEBIMASY URIINSY, ACEREHRE desthsr In¥FItPBest B8 dARAvRIcRl of

di gested, thg@Gkicht.t YinOfort @hBBaSiIERRN (R 'agerﬂﬁtgr Elff't@ dr@e Sis Sha®valent and
pol ypeptides that have | ow binding affinity, and ther eby produce a

col l ection oﬁmﬁmghoeﬁbm@meyn@ﬂﬁﬁnmﬁmpewﬂh@egd@mngmmﬁpépmhmesﬁnnsndabkenple
e oo b gLl R XPRBLR T LA el S PO AL B0
of 1 mM or stargmgmﬁgerpar&f ena;abioy 1r&1no¢|brd§@ﬁnlnh@ to® chbting Of Sargdd arftig@en (e.g.,
receptor antigens) on the surface of cells which can lead to activation of the receptor
and signal transduction.
In other embodiments, the agonist or antagonist of the invention is multivalent.
30  Multivalent agonists or antagonists can contain two or morc copies of a particular

binding site for target antigen or contain two or more different binding sites that bind



exanple, the high affinity peptide of polypeptide can bind target |igand
wth an affinity of about 500 nM about 100 nM about 10 nM about 1 nM
about 500wplgp1oaisss18 100 pM about 10 pM about 1 pM or OOEP2@9IH6EINS

Pepti des and pol ypeptides that are resistant to proteases are believed to
have a | ower entropy and/or a higher stabilization energy. Thus, the
correl ation between protease resistance_afd high affinity binding my be
related to the conpactness and stability of the surfaces of the peptides
and pol ypeptides selected by the nmethod of the invention. The library or
repertoire otar@ephii€asatdtaspohy PEME bdRing Stc Béﬁa% PR MY Bpddythaaser &6 9. .
one or nore proteases) under conditions_suitable for proteolytic activity
of the prote8Ste iopHErei §As cxample. g glesqiibed Breit e agpytied| Yptageniscednta y of
pr ot ease, ang: bi J r.ati: ] i ] ytic
et vity, ar e T R g 108 o R o 3 ra R E et

per son of or dAhaif yhesikidntion that badatarget lahtighms prr &, orguére albff@cg polipeptales ocan be

identified or ti.m zed, for ex I y _Aassessi ng protease actiyit nder
L ange of pRABDRET Sentdl sFLRNR Brarinledr s Bhate RhfhpdiRurtilinglest "by
varying the am@gdiist ®indsian®@litJuefatd RESHYr Mtighe PRI HedsIdt Siitshtantigllpi@heashe ar e
permtted to react. For exanple, in sone enbodi nents, the ratio (on a

mol e/ ol e badPiégn 61t By it de8e! ofghg antigephigjarstandgrdsshessd® or pol ypept i de
(e.g., variable dgpaif), ERb&HEReh® ﬁgqﬂﬁgvzﬁ&tglgoni@b &Oegltgrt‘%gngp ks two or
prot ease: pepti de or polypeptide, e.g. when 10 mcrogranms/m of protease is
used, the ramioer higdi8QGitesdoBOIGO0Od ppitpe as dompe pf fadget antigsnl ypept i de; or when
100 mi cr ?gr ams/ m Inoc];th rre%tlbeo Srge itss t ues eo(il’ et E(? rrna‘t he(:éai ? 581’ir(1)09r(2) }coa 88’5(1)1019215 a

pr ot ease: pepti de or polypepfld%f]fﬂ) SPENHOT nedt e raplogfon &

wei ght / wei ghiGLPel gderived r pgptider Suitidgr moihbasifs) dfierplihgathe petetey, ofr ¥Psi n)
to peptide or polypeptide (e.g., variable domain) is 1.600 to 160, 000
(e.g., 16, ooslsylén%%e}%c?@imprra%léta%@ :%emfa_éeso_rsb@a fﬁe&ﬁPd]eV’e.ﬁl@l.f i

m crogr ams/ m,qQfniRafsLAREn ey UFRE:s aFd\RsE@ichi Ofok SxalnBOR Wo JpR/089fepr ot ease:
peptide or pol ypeptide; or when 100 m crogranms/nml "of protease is used, the
ratio is 16,000 t & ebor oobopmsnisate mpkigelcateagonispor ypptagenisfecontainsofygo or
enbodi nment , a i e t rat,.o f . . Q 1000
i or ogr ant? i e S RsTadaR nE po BuEEF Y P B BBl Hhu iy ¥,

pr ot ease, e. diffcrdny psitapes diodopeyis afearget apogonpepti de (e. g., vari abl e domai n)

is 8, 000 to 80,000 protease: peptide or pol ypeptide. In one enbodinent, the
protease is used C?%%ﬁgg’ﬂﬁ?%t“ Soﬁh%ﬂ”&f’el‘)i{_ sHAPO 28T Y r YHAZORSt g’ﬁ(ﬁl? he
protease: pepficleod @t bHich@BuPinMR RIOH BrRASinBhmBfat Py AlsASEWhE &h oiEMPST N,

to peptide or polypeptide (e.gé, vari abl e domain) is 800 to 80, 000
pr ot ease: pepéingdentgp agginysiepd.i Gencrphy ameffeiys dimpant istaveutr hoigdky nabgut 10

wei ght / wgj gh ..om r i Sj f t , sin
U Bopt i 0o omely fe MOV ATLE! SLR03 Y RELRY InPLETEARCH oyl phi P!
pr ot ease : peptglde aboutpompedentaboe & ngy/kgpvabout ing/ld) abbatr 9 guigikg /arl gbootr Itvhen C
or Cis 100 m crogr /m, the.ratio is, 16,000 to 160, 000, protease . pepti de
o ol ypopti B IR Bt RBonR ueBRiet, dRrn et dpSe JERaed F Prst
100 or 1000 WYOZEBLIR/TMarddFRb@ASR! by Ahost &killddginathel &eliay ivdial pﬂéﬂicii&@bﬁt ed

pepti de or polypeptide (e.g., an immunoglobulin variable domain), e.g. one
that has al r 8sipewissflipasylimbedagss om a repertoire or library, a protease can

be added,to a sol gt.i f Lde: j j ST I f
2 BEAGALO TP SRLARIRLIP Pl Y PG 6&3&'@, dnftheBniRl ’%v'i‘llt? e fite
(e.g., PBS) to proguce)g pept i de g%’po?y epgl e/pPo e%%ejso utlonf such as
a sol uti on opuaficd &ast togbthet with pharmacologically appropriate carriers. Typically, these
carriers include aqueous or alcoholic/aqueous solutions, emulsions or suspensions, any
including saline and/or buffered media. Parenteral vehicles include sodium chloride

solution, Ringer's dextrose, dextrose and sodium chloride and lactated Ringer's. Suitable

30  physiologically-acceptable adjuvants, if necessary to keep a polypeptide complex in



0.01% (W w) protease/ peptide or pol ypeptide, about 0.01%to about 5% (W w)
pr ot ease/ pepti de or pol ypepti de, about 0.05%to about 5% (W w)

pr ot ease/Wwopbiods3sis pol ypepti de, about 0.1%to about 5%PCH/BERR009/066395
pr ot ease/ pepti de or polypeptide, about 0.5%to about 5% (w w)

pr ot ease/ pepti de or pol ypeptide, about 1% to about 5% (w w)

pr ot ease/ peptide or polypeptide, at |eastigabout 0.01% (W w)

pr ot ease/ pepti de or pol ypeptide, at |east about 0.02% (W w)

pr ot ease/ pepti de or pol ypeptide, at |east about 0.03% (W w)

pr ot ease/ peptisgensdn, PRlay P8Pt LhiRen afromeabick@RAUtsubh Oés%da\!‘lflo\;w;%'methylcellulose
pr ot ease/ pepti de or polypeptide, at | east about 0.05% (W

pr ot ease/ pepPP]délan]rPYffélll%ép%ql%@ andplginggest about O. 06% (W w)

prot ease/ pepti de ﬂﬁraﬁ)a{oﬁpev%hfcg:@’ 1n@1tud% R34 a‘ﬁEoﬁﬂtrlQIt %%}é’% and clectrolyte
pr ot ease/ pepti de or polypepti east about O 0

pr ot ease/ peptapMISbchpohglpelptith baiedl easlfxlngtrtsutieﬁﬁrcn@@fyd?(wwtlves and other

o “potypept | e PERF BBl 600, Ry ottt R PR SR ReRET o,

at | east abouko (Be%%sél’W/(MacIar(mgiﬁﬂéfnwﬂBhd?h@a@@tkzyﬂeﬁfidnd@x 16th BREST). @bout
0.4% (W w) protease/ peptide or eptide, at |east about Q.5% (wWw)
pr ot ease/ peptEay af Suﬁably 6@5{%}@% ‘éftn heé’é%‘i inghuling extevied wglsare FroelebeRs. pept i de
or polypeptide, afpl Q?g%Bdsal?Q U ddta éc{m@éﬁ# W ﬂE%x‘%@c’i&?/ IH%hbgemQ% golypert i de,
at | east about 0.8% (W w) proteas / peptide or polypeptid | east about

. 9% (W w) psmaeaa@E/aplmmwtded co;pmpcﬂlsrmmrl ldeconﬂmcﬂl@amthabhnntag@.% (Ttewy can
protease/ ept i al YRE t|d ast abot 2‘V rote el tide
b oty pdle | sfs? Bl PR R ntilers rOM o Feoloa o RO B e
| east about 48adnen) q@r a&@a@&ﬁmeaﬁd dmnﬁrnomirmpahmrﬂkeeutwal abmpbsﬁ%s( \WAI)

pr ot ease/ pept i peptide. The m xture can be incubated itable
t enper at ur e fnfsfudﬁ afefgffélépa Yaripug gytetoxys or qthys pgenthiesoniyicton yih 31% @%ﬂeﬁ S and

sanpl es can Be ifakRGntintdnfiBn,i &t @\Fe‘ﬂaéo%l‘t{l@atﬂns ofllighn ROMCordtn N MR prdsdapur s,
etc.). The sanples can be anal yzed for protein degradation using any

sui t abl e net hydntiaukdyingsdifognPacEifwiisygich asdighndyastectsid iginggliffergnidtardee
results n Any desired
rotease or ATt aedubRels BB Ryl FRuCRAbRE B B AIEH R, T For
exanpl e, a singl eThe edweasé admmistcheisn r&@hamﬁaemaial oompdsitihink faet:cedlmgprbaheases

or any bi ol o ical. preparati bi ol ogi ¢ extr r . bi ol ho enate
that contain V|8‘P b‘lne‘B%E‘?‘i %Pyaoggli‘({?F P?/mﬁ‘g 1Y§%‘°‘(Y§é‘at Opg Oﬁo diggy sﬁﬂfé& Gt rlED

the identityyRtaphyhBcRERLSARRBUOHMRM RIS ASRRthBADY, AR sHSR 1kg%namwaof &uhé abl e
exanpl es of proteases that can be used alone or in any desired combination

i ncl ude seri HEcRpiQt@ade adpiptieacho PyPebey én acseptanecarigh rrstaediselmiquchi ol

pr ot ease mat ri x c y S r i dase
N o bosypant | aallE gt FRLALERAR eCB ARYMBERDHEE Fode ifinaiE PARSKAARL |

| eucozyne, panervesusly, idthmousbilacly,pinieperitoncally, hapssdnsna(lky 0iq thatﬁmhp«snamy G)

pr ot ei nase (e. rot ei nase. pr ot ei nase. 2, pr.gtein 3 t erm)l

Pt o€ onfafls b bR SR it B (Bl W Rl § O5ers e LNAED
caspase 5, Cﬁ’é@?@%@y 9f a@BHRASA0 Kill esdASH thd)age CRk raaﬂ Ronditié@of the patlent
clostripain, actinidain, bronelain, separase, di pepti dyl am nopepti dase |V

and t he ||kecorsurrﬁlamdénwf&t@g|0éarheésiltutgacq0§nteﬁ@fhﬁ@@ﬁm othefapesiels 4 Pons
that conbai ng,.pf %8’ LobbhCo fﬁ% c}{hJc ' ’Afdn&{gﬁtrgﬁﬁ{n% b%%@a?r'\{/@e%%%l%eﬁ@erg to, ung

gastri c nucus, nasa nmucu r OI’IC a nmucus bronchoa 1 ar avag
honogenat e, thynlgngbvrManmradmemtra@oe,m gaditrangab bdmoidtlatipg), orsgisicwag as ear s
and the like., In
indicated.
The ligands of this invention can be lyophilised for storage and reconstituted in
a suitable carrier prior to use. This technique has been shown to be effective with
30  conventional immunoglobulins and art-known lyophilisation and reconstitution

techniques can be employed. It will be appreciated by those skilled in the art that



one enbodi nent, the protease is one found in the eye and/or tears. The
protease is usedin an anount suitable for proteolytic degradation to occur.
For exanpWwe,20ameskascri bed herein, protease can be used &CTAPoW/066391% t O
about 5% (W w, protease/peptide or polypeptide). Wien protease i s conbi ned
with a display systemthat conprises the repertoire of peptides or

pol ypeptides (e.g., a phage display systgm, for exanple, the protease can
be used at a concentration of about 10 ng/m to about 3 ng/m, about 10

ng/ M, about 20 nmg/m, about 30 ng/m, about 40 ng/m , about 50 ngy/m,
about 60 nO/ MophidibQlth ofd EBHlitutiaR st 180 t&Bharying @%wég 0P AntidH actiAiBO s 100
ng/ M, about 200 ng/m, about 300 /m, about 400 ng/m , about 500 ng/m,
about 600 nglE, Wihetvertomahprimogiabylies. 894 angbedics wRG R hasoerpirmctivishout
1000 nmg/ m , o t / QRBU : / ]ﬁgg

mg/m . Suit R o AT R Hhate %ﬁﬂ“ﬁ‘%ﬁo s L
100, 90, 80, cqipen8@e. 50 or 40 ng/m, or 10, 20, 30, 40 or 50 ng/mM to 100,
90, 80, 70, 60 ny . The.protease. is incubated wth the collecti of

popt 1 des B pol y APt BN PREFSRg S TR Fe e B beRTREY o
sui t abl e for catdivihtitoDEant leeadaiigbRASIEor FRPhAXAIING or ket BagMeaRd In
col l ection of peptides qor polypeptides can be incubated at a tenperature of
about 200C tse&rb&herwﬁc @aPlcationy, anolFbdmRErNnt £ aceilish #hdeast apBiat 2
10C, about 2ﬁﬁiﬁbiﬁéﬁp%hp}%g&on?%ﬁﬁlagégkﬂﬁgg%r P& ot AR Mlas R8te ﬁ&%&er?@&a
about 28C, about 29C, about  300C, about 10C, about 32C, about 33C, about
34C, about 35@ulatbvout! IBCcdaistuts @FDecd aboutth@Euticdblyt{fc8OC, dab'b LAM4QTC) .
The protease _and,the collecti,on of .neptides or.pol ti-des .are in at ed
{ogether or AR el it uoRa? il BhyE ot B Rt PET ot Y gPeBa PaRE
OCCU[). Fgr exaivpdl 8tatd (b’fﬁh@peitieﬁﬁst é\@r?irﬁlhurﬁmtsb teohe Butaenprally poge EIdﬁS0.0(E’ItObSGO o

i ncubated together with protease for about 30 mnutes tq abouyt 24 or about
48 hours. In 1885 h - J4, FgRBIne oT PURSInGh 51 kg'egﬂamo@oey “ﬁeﬂlf\}»p%lﬂt feres i s

i ncubat ed togehnerio Wi d MeigRic8886in Wr@ic%hon@rusfe@.rF(ﬁ‘tprl)ﬁﬁiﬁcti@-gﬁ]ﬂﬁcag&s,

m nutes, about 1 hour, about 1.5 hours, about 2 hours, about 3 hours, about
4 hours, aboeemposkiisus sconghipng thehowpsent lpands or Ivocktalls dhaseal Saoalss, babout
9 hours, ;abo - S,: ; : out I Spetes S,
about 14 Boutdn RISy i nBBEHL AT G o RRR o W IR o £ B M ST RE
hours, about dikGashdug.sto smb@intredGsionwr guicsdanttt oRtolpriveut scuteafinmt). Ihc kkilled,
about 23 hourf“ abouh 24 Epuné abou% 48 hours, or longer.lt is generally
desirable, afMigagMillpedhicy dolarateitBnpRpNELC flosing | 9 Ugts BIPRYFSR 5 t em
i's used), thgtevbiiediRagd easauthssul helaPy PerBRMGEt LBy kit EdBpRUBAEdeREibed ONes
that have the desired biological activity that is selected for by at |east
one order of hersgns correder¢dh dEaiper ilEore eromers| syppiastisare fieducerb(crtbt by #fdPastle

i ncubat i Wi r .ot : ti GUl he;.a f se
and condiyi ond huZcl BRE fn biinP Bk 5 ANEN oRKATRNE e AR AT B RL RS,
recover ed cl presstthefat tteetsint,atdoreationdo | sogh (zmp@eotsoin of intyiduadt(hhreas br about

Ceast about - PP Pt SredF i sudodyrodtipt JopbRenihReoBkolr oriudhs and
i ncubati on CQiﬂlqjidbinﬂ&?lgt Wy WpbddifLaPdt thd) disBgcdas dlseflcr eggtd, Obuti #an be

recovered clones can be easi.Y det er mi ned usi ng conventi onal nethods and/ or
t he gui danceMspoNsdiey depidingrilyTHdlled slivigisa anigchndtipnectSugh symppat Fdele or

pol ypept hdes ,gan, be f&o&ghl?f‘e‘?b?ﬁl%nﬁtﬁﬁégﬁl%qgve‘f'%h Bk @ﬂ%o&%i&&x@h&aﬂﬁdﬁ'&%ré €.9.,
invitro, in vivo or ex vivo). For exanple, the protease and collection of
pepti des or pbihepbphsdesdisaderie.gcdatulnedan pnznsuwirtradghllite correlated with the
discase, affected cell numbers, etc.), by monitoring physical manifestations (e.g.,
inflammation, tumor size, ctc.), or by an accepted clinical assessment scale, for
example, the Expanded Disability Status Scale (for multiple sclerosis), the Irvine
30 Inflammatory Bowel Discase Questionnaire (32 point assessment evaluates quality of

life with respect to bowel function, systemic symptoms, social function and emotional



container and held stationary, rocked, shaken, swirled or the like, at a
tenperature suitable for protease activity. If desired, the protease and
col | ecti omoabiopepgiBdes or pol ypepti des can be conbi ned POTAR2000/09639H or ex
vivo system such as by introducing the collection of polypeptides (e.g., a
phage display library or repertoire) into a suitable animal (e.g., a
nmouse), and after sufficient time for prggease activity has passed,
recovering the collection of peptides or polypeptides. In another exanple,
an organ or tissue is perfused with the collection of polypeptides (e.g., a
phage di spl aytatuk brsas r@figes R BDitd 24, ittt hixhéeycoffihdicdtRBta bdtiee qhaity of
protease activity has passed, the col'l ection of pol ypeptides is recovered
Fol | owi ng i néfathcouahityppbilafks BhewniteidaftthpeptScals. oF by pesspiedecliigd! be
sel ected bas [ C u dj

activity. g%%%ﬁegtdggg a::s)?%to ggg‘é%’n %I % o%dseégﬁxlgzgaggeeg%b%f%?ﬂe% 212%8 tion.
Any sui tabl erqoluomceasehseaﬂmobldtsorde( Qrmmmnbby]atﬂsunl@% of \p 0 OMOTE PPNt BBS e
inhibitors) that will. no r.f vvlth el ectj gn .nmet hod
can be usou. Eih APise! P CRRAG P G Fhfimihl ", iR, SobhRS
al-anti-tr yppa’:ﬂfomeaugragmgin@byh@mas @RBedthbrin BITEIfRAVE, ifalt ¢risl$trcﬁr§bi'd’ﬂ1t}“ I,
aprotinin, éz Am noet hyl ) benzenesul fonyl fluoride hydroch| oride (AEBSF)
(4- Ani di no- PREPRA 9T-"MAlE ﬁ&ﬁ@tmrelﬂ fdangr. teflugst o abqliabadaielative fstugh syynptoms in
benzani di ne, , CRYIDH Al (Rmfhn oqlaﬁma@mua@ﬁ&mea{e'd%ﬂﬂhe SaRpRRIMN

f1 uor ophosphate (DI FP), E-64, ethylenedi am netetraacedic acid (EDTA),

el astatinal, | eupémOmpOSINOEtcmtalna[ﬂgea Indadid (c. ghegmlﬂﬁmnmgosul)fomwlﬁlhthﬁredé
(PVEF), Oggpst 2klos 1o 10 BRSORR GRSk, BUIRRERL HpHRRyeER LRE REghaRse

Na- Tosyl - Phescﬁhlhgsrtormadl hytﬁeeetlemoﬁm&{)vaam ktllﬂlﬁg loir k@moai oﬁdchetebomrgerraﬂy
preparations that. caontain |nh| bi ors of s veraI cl asses Cgalsease‘%?(g

conmer ci al | yPeRMoAdP & rpagnigal. | ted Iﬁ?H’ift@’é%SeOflﬂ’?

Tabl ets(tm h&@&hﬁa%@gw%&hﬁ&q%éﬂgfﬁtzh Mo dNLtipNFROIIS deﬂlHe oPSMNerwiddi Ch
inhibits chynotrypsin, thernolysin, "papain, pronasé, pancreatic extract and
trypsin). A pff@ttlealyeremew St tavget pelbpoméatmn @@h;ﬁob@@me@e@@mccﬂl@cgm etreel. usi ng

ol ypep i dos A oAl G A0 SERbCARSoret i, e R B ARGCHEE: 2c
fromand sel eﬁdleenlecb\celﬂs p&pknlldé&raoftﬂermﬁeymmvediefeorm hha¢ bmb:odnﬁutr leave td hie
desired biological .activjt e peptides or polypeptides that have
been di gest eH‘g“H‘rma(l,I“e%f\?%{ﬂia %}‘?ﬁ'ﬁg %’}:@EA%E}% ﬁel r biological activity, while
protease resistaniy Qaokides c@ﬂtalﬁQJgYaOI‘?%hhH(éé?g hEeJRt B hAESHi@NAcordliU®, the
sui tabl e assays for biological activi can be used to sel ect protease

resi stant pepteﬁﬁésn‘@ml‘ﬁ)‘bn&aﬁé’swl&ieﬁ mmepleﬂ@&ﬁﬁlaed therapewirrosetthigade agl Muhet i on
(e g 1 dl | d p

bi ndi ng o8 a Rt ARERRn. WARR br RelRTRe S sBeaPRG SE; bAon b o
(e.qg., ELI SAmapmmii ng). For exanpl e, poI ypepti des that bind a target |igand

or a generic liga h as otel rotein. L or an i bod an be
sel ected, isol at eﬁgéﬁ lcdﬁfe $e bé?%% aﬁyg%h ‘?gﬁalsl@ a%?é‘fsﬁgaé% gﬁ‘}FS can
affinity matbe%dmPaitdend anfopauRtaar@the hath M @dﬂore@daltlsﬁdluﬁér%uaé ot i gand
(e.qg., generic ligand, target ligand) to a suitable vessel (e. t ube,

petri dish) afircapscai ngVhee al ligmdd (¢S Beddhk ivadwalivesd Wlﬂéd‘élt é@l@@ﬁab t he
wal | s of »t he e d d
25 th\é?%}%gtpﬁ gesf B h ng.,£30 %@3 HRRRR b ﬁ'ﬁta?l@!)%ﬂﬁ%{h 6P

(e.g., a phage rar an be to t vesse t he vessel
subsequent to administration of the addltlonal agent. Generally, the ligand and

additional agent are administered in a manner that provides an overlap of therapeutic

effect.

In a preferred embodiment of the invention pharmaceutical compositions

30  containing a GLP-1 drug or GLP-1 analogue or derivative according to the present



mai nt ai ned under conditions suitable for the polypeptides to bind the

i mmobi ['i zed i gand. Unbound pol ypeptide can be washed away and bound

pol ypept iwo0waw3818 recover ed usi ng any suitabl e net hodPCIEPROAD6ESEF api ng
or lowering the pH, for exanple. Wen a phage display systemis used,

bi ndi ng can be tested in a phage ELI SA. Phage ELI SA may be perforned
according to any suitable procedure. |In_aggne exanple, popul ations of phage
produced at each round of selection can be screened for binding by ELISA to
the selected target ligand or generic ligand, to identify phage that

di spl aypr ot eas@nti®@S sy dt adp@RisicERISpREntRally REPhii@esS in hécddsSiucht wrefndh e
peptides and pol ypeptides can be tested for binding to target Ilgand or
generic | i gaRarenferd adodimsiratiany nEy) $a pfdiger e Ay eyibsutagegps, e WdigpIuscul ‘Hgaf nst a
C or Nter of,, € I n t 94)

| munol ogy %ﬂﬁ&l 3 55{“;&§01fl P}érg%%%s%&v\téegﬁti er e?adrﬁynélﬁe ape'\%/}g?{s?lt o%e'the
sel ect ed phagédtemativay.sparbdcrak sdinpestrabyn geh bel prformph by estasoff ECRiipsioduct s

a1 1502) 5. PHBD AeBS 'S 3oy abihonay B Yo RRE S ddibn B "

Pr ot ease resa&hﬁiﬁb&raﬁﬁpbf desGapd &ngydie(pLP-d&&laIb’gﬁe at Ferivakive eh elgd ﬁﬁlm ook
exanpl e, based on catalytic activit V\/m ch can be neasured usin

catal ytic acPivwl erpukiend) spray.ois aﬁtl prantiendbe (Pl diyg 9x(HLP-1 ana betc or
phosphot r ansfgfasi¢e 88 8RYinvdioR QE&PQMQ%@'a@ﬁt‘ﬁn&&%@Ywn%hﬂﬂg asg RGhiaViatoh,
assay). The protease resistant peptide or polypeptid ’g.7 sing Ie

anti body var Damﬂrellﬁoatrallnl)toplmtetita\p@wbl redi ttgnsstpecsaﬂb’met yg.f bucaélygenbr pthet i gand

d dy di
or any ?6 I rgo W%(ﬁmgntéttile OInByS[lt%uc are Inlnm%meg orﬁfrglo thh ?;gﬁ)l I capgcf rnlﬂ<| ng

cyt oki nes, oF s I'ne recep eptors,
enzymes {e. g(egpﬂh@&eaaawwetght ioacttﬂﬂﬂsfotobesﬁpzlymnt)DNA bi ndi ng proteins,
| i pi ds and car boh dr at es, Su%t abl e tgrgets

antige cludin nes,
growt h factors, BRTRASItioa e pthgFegter rmlﬂlstr%ﬂﬁnoPp@@e FBWQO%ﬂ%ﬂ %’Dh I
proteins as desgy b&dllnléﬁa{r@d Bs dbderived In O dBROECIRLESODBAl 78 Gndothatkd DY

no nmeans exhaustl ve n sonme enbodi nents, the protease resistant peptide or
pol ypepti de bemudyacfesanget in pul nonary tissue, such as a target sel ect ed

L75R, T, L ol g oBpabi e shsehy b rglofefylsito penis 3 opfghd”©

| L- 13Ra2, | Ladcordihg dl 88, inkéntiba@, fot Iﬂielﬁﬂaparhﬂlenlé’f alﬂledlc]aﬁteni forltB& trehtneAB of
I L-23R, IL-2 8,. .CD30, CD40,. .CD40L,

, , 2, CM la, CD23,
CD56, CD138, %ﬂt%yce@@ﬁypcqmlﬁmﬁéﬂpeé& Tét:LOISB %ﬁﬁ%ﬁ%y cterredlie 12
(SDF-1), chyamssdimel, fol thebdindfRdhelel M 15 sc&éﬁt@&(frﬂﬁq itﬁ‘mguhnoﬁgf)ﬁxd Bnt,
Eot axi n-2, Eotaxin-3), GW CSF, ICAIVH C%)S | FNa, 1-309, i1nte rlns,

L-sel ectin, MdEincipga gmonﬁmﬂ ! PGHWPsa Gheuk P@I}ﬂ,ﬁiﬁ,l a GLRsk arsdoguest BdFoht i n,

OX- 40, Ty

Tim1, T@EC ﬁlgﬁ;ﬁk% ry’pt a \E@F \?LA— Ifglll\/@ﬁvla ﬂ;ffle?%g/f Eg%fggp gC?ﬂM
CCR5, CCR7, €Ecglin- alpﬁpadd)etnaExerElirpBlanhﬂegm,,anCE/Ee'ﬁ,duﬂ)&erlvz\tﬁﬁ, Ewidm -d, an
roteins {e. oid a a) ,.. 1 PDKI., and E. Wen a di system
(e g, 2 ( < B P ePisfter HEE i ey RO Sy SrPun g

functi onal cha(salcﬁl@[relo‘ftﬂeg@(eq (t,bp;ﬁ@pﬁded@dqrpmkmﬁ@@;l de encoded by the
nucleic acid) is used in the nethods described herein it is frequently

advant ageous to ahpt freafment Wit p sa@poyreaceygingrio Miseprent fmentipicney dsebs ds
that encegde E&ﬁ?ﬁ@%%&eéj sRERY 'fof%rQ :qhﬁﬂlax&‘égﬂcélgﬁ§ct1v¥%§st£l{c9§’ WARS ARy or

efficient way of obtalining sufficie
may not be part of the drug conjugate or fusion. For example, an active selected from

antidiabetic agents, antiobesity agents, appetite regulating agents, antihypertensive
agents, agents for the treatment and/or prevention of complications resulting from or
associated with diabetes and agents for the treatment and/or prevention of complications
30 and disorders resulting from or associated with obesity. In the present context the

expression "antidiabetic agent" includes compounds for the treatment and/or



gquantities of nucleic acids and/or peptides or polypeptides for additional
rounds of selection, using the nethods described herein or other suitable
met hods, wo 20voepsiepari ng addi ti onal repertoires (e.g., ParfEPaiovypessas ur ati on
repertoires). Thus, in sone enbodinents, the nethods of the invention
conprises using a display system (e.g., that |inks coding function of a
nucl eic acid and functional characteristkgs of the peptide or polypeptide
encoded by the nucleic acid, such as phage display) and further conprises
anplifying or increasing the copy nunber of a nucleic acid that encodes a
sel ected pe‘pﬁfo%ﬁyl@ils Pt Yiaph i @6istahiC lafdl Cdigekdls whaRibenan! ikisedcdist Nge any
sui tabl e net hods, such as by phage anplification, cell growth or pol ynerase
chai n reacti g#hopfsiolgicbescha8iseY i bed herein can be used as part of a
programto isol ated protease resistant peptides or pol ypeptides that can
conprise, if desired, other suitable selection nethods. In these
situations, FtEEMdThods descri bed herein can be enployed at any desired
point in he prog ef or after other .sele

Coed. The et hodanibuss B ers: feBdnmart g *h0BEH 5F U ERBIBR nor e
rounds of sekgetilp anfiSodi@ssid Bﬁ)ﬂt aspdcleptﬁmahwdyeﬂagiﬁérﬁs Bf shalladiad heiich
aspect, the invention is a method of producing a repertoire of protease

resistant pepeeBeys givspdiryipige persed Frietabat5bY: dofprublesipmdepidicgragce
repertoire o RERE boBS 1Rk, WRY RRPLIARE tociQe[m'n%s’E‘Eaﬁsk@ tﬁee&ﬁlgtr%lﬁl? Afd are
peptides or polypepti'des and a pfotease under suitable conditions for

pr ot ease act qvick yo pmddcer etub@e@rer g handbd, dheat int yvcoapnd)emqrﬁé@wabeq@olhryp@bby des
t hat hav?o q{em reid bt%{e QQ £ ce algtvlw\él t rnebr §m¥ ert\peln & og Fr% ease
resi stant pep G'desY or péﬁypep dés"’s pr ?#é#erab? 9%5 uraTlty
of peptides egfobhot yppﬂ)_tvicﬂ@mmaiedhmfalfa oﬁﬂﬁzl 1rgaddsbma)e»@gindabn@qﬁdnvlytwngaf e

recovered based. on a.bindin ct|V|ty such as_bi ndi to a generic ligand
or a target Pryatace Preta y@fﬁﬁﬁﬂ?’@9@%@%§“”€3ﬂﬂ?$@3ns for protease

activity, and met Rpdsdf @i pmin@e%klﬂgndoﬁﬁwsQ%d%teaﬁinw&%f E&8d hhgdirahal
suitable for use in the nmethod are described herein with respect to the

ot her net hod&e dimtlige t¢ thasptskidied Iin o . eﬁbt@dfi it e fcamdhlsd(@yetéyét &ml(e. g.
Pl ay s Sy M B i TR NG AR08l B, PHELELE T84 h A or gh

functiona aracteristi’cs o e or e enco
nucl ei c aC|dthhabdﬁmﬂ@mnﬂgﬁsaAﬂEmﬂmﬁbAppnmﬂlg@pﬁ)deBdbmnnomwﬂﬁphmde$ols

used, and the_nethod.furth omprj ses anplifying or in e copy
number of t hePHURpPeakinces dS/F pﬁ%fm)ééhi) ﬁ@%@u‘f}?/:*]?@ww ‘Eﬂi D¢ @c Depti des
or pol ypepti dgfon m&plv@n@f:a&@rlse@rph%@mhedd BaMSbRGuaNYs ﬁsﬂbﬁ@a{cﬁt ka4 hod,
such as by pggge anpl i fication, |1 growth or polynerase chain reaction.

| n one enbodh#EHyes and ercdivgp¢r V3§¥§Q % bacteri ophage display and the
anplificaggionis HFHQH@@O?&H@EH%MQQZcQ@%mEQhUCcBRbEQ*énﬁﬁP@ﬂbﬁP@Emw@ pt ease

expression in E Coll can the priotease for selection of protease
resi st ant pep@runiesnmntrpmdryqifd;gandjegmnst nmpaﬂ”he WihEonlendatisspatkagt keyailablent i on

hat compri s EOBRBET GO brB: BBy s e BHADT BRRy <5 bE Rt sPretBpR. 160

pol ypept i des niodalt the @uBfel Sia adﬁ@s phgs@ f‘(ﬂie”ﬁlﬁlﬁh bRy @Raldafd iutfer@epd hdgsy or
pol ypeptides and a protease (e.g., E5|n _elastase, |eucozyne) under
sui t abl e condistribyfgn frblehemaa?@agvéh éemw imjnatighd A sconbphasg (%fmp phasg) istthe of

pol ypept Q?estérﬁ%l @Hé‘é@%}?& fﬂAt}?gaﬁéf'%s BaeailBtHed %nd RES kirufil LohckRFatiBngEneric

ligand (e.g., prot A, protein
decreasing as the ligand is cleared from the patient. The t alpha half life is the half life

of the first phase and the t beta half life is the half life of the second phase. Thus, in one
embodiment, the present invention provides a ligand or a composition comprising a
ligand according to the invention having a ta halflife in the range of 15 minutes or
30  more. In one embodiment, the lower end of the range is 30 minutes, 45 minutes, 1 hour,

2 hours, 3 hours, 4 hours, 5 hours, 6 hours, 7 hours, 10 hours, 11 hours or 12 hours. In



protein L) or a target ligand. The nmethod can be used to produce a naive
repertoire, or a repertoire that is biased toward a desired binding

speci ficiwg,20snmb818s an affinity maturation repertoire PpasaEP2am/0663par ent a
dAb that has binding specificity for a desired target |igand. Pol ypeptide
D splay Systens Preferably, the repertoire or library of peptides or

pol ypeptides provided for use in the nethpds of the invention conprise a
sui tabl e di splay system The display systempreferably resists degradation
by protease (e.g., a single protease or a conbination of proteases, and any
bi ol ogi cal exddiasd, or HRIRARBBY & 1iQindUre@PADHBditiONadchllingCto M RINAENtRL AR Blayd 4 C
activity (e.g., serum sputum nucus (e.g., gastric mucus, nasal nucus,

bronchi al nuéubylf lifsrip Hechisags/efomae andvrcduding Lihbouis g embodingaly tesenpstt |
pancreatic ex ri,c ki sald Vv tear nd the.like). The display
Yot em and ¢ He PihrBEE heldh Ork S St B SRESRBR e e s TP

pol ypept i de hsurprebertattsyordtto Uemats. as resi stant to protease as the nost
stabl e peptides o ol ypepti des_of the repertoire, Thisallo a.nucleic
acid that e_nc_odes{nagr?e "Bepety g payed nJBe PGS £ laﬁeclié%ofvévfnepﬂ% ed
and/ or anpli f&kt ot Bn@fhi %W@b&np@it%%ﬁ%ﬁ@ing%Sﬁg%h@'a&coﬁﬁﬁg kA hvention

pol ypeptide can be sel écted, isolated and/or recovered froma repertoire of
peptides or paotiypeph haldsfctimatc iaggd of 38Ihgvisan, mere. ilg coovmbedinieyt, dire lower
noncoval ent | ttached to sui t abl e rfa su as stic | ass

Cor e s or obnE b S P 13 BpPSb B S “dineh 2o BR PO BR £ AfpoHeodT
exanpl e an anzausf pepididies, onaRcraitivicAgen liBar@l BRRBAPodiE! agoadieg teabh
distinct |ibrary nmenber q%e.g.‘ uni gue peptide sequence) at a discrete,
predefiné@ | BE&RHWN hasn at RBalife 4y barrapes Qb aw. toThrd ieduding ¢ 1 ofaveackh Phbrary
menber in su ] it t4 I i N he
array, The | SaptfinBhl B HAR AR ofLEMRAICE: Ml % R B 0BG PR,
target |i gandaysf b5 depsamOelayardd oneambodimeht Hligamy areninposti@caeprdi@ntolibe
determ ned, thereby jdentifyij .1 he sequences of the reactive nenbers on
the basis of TSEERTAYI5te pii hel? sl thegdpge 14040 h@&fsemaﬁgﬁle@n;%}%% two
90/15070 and yMiDo92{ h0PAre)126 88 Bb@R! .a fuhBerBiHdAHS e TRl Q' wil K SRh&Yngy St em
that links the coding function of a nucleic acid and physical, chem cal
and/ or f Uhct ildim?6 kdvay.act eri stics of the pol ypepti de encoded by the nucleic
acid. Such a displa t iSe I i f i etic
packages, such asinb%déi?t goﬁjf §gﬁgegrgangglg;§éIﬂ?esab?gggﬁékﬁ%’a %(p%rs %n;t z&aegﬁgi?hﬁﬁgl%

di spl ay syst erigandrpr ias@sapasikibbrcamyrisisg @ahligaad acbading rto ajpdh agentibns pdvaye an

i brary. Bacteriophage display is a particularly preferred display system
A nunber of éﬁM é(g{&@g(ﬁ”fét FofRaglvdi 1Gpk ﬁfa’%%ﬁs’t)%llrsmg'g?ld.’mi HohB\Fal é’hp}{e
di splay and gmbbdiM@he e 160 SRIn@%f ﬂﬁé&ﬁgggé %,hl@yes,tz@gam,deé,czrobté)@doo 288in/8. 9-

Giffiths et al., US. Patent No. 6 13 Bl (incorporated herein by
referenceé?; Ioadisiam. et aligmativglysa lRandar cquenossion3gearding (¢ feopprntian &ds her ei n

by reference); f f Yy I . ent l.acorpar.at ed
herein by re grdgﬁlcee;rg il ?fﬁjépaﬁ)??g%§ mlgﬂg mp%@%r%%ﬂg‘sg‘gzl@‘gi‘%‘%z&d St
(I ncor por at echngeisei0f, 430, B3@d,20eni56) 1 00W fHives() mGmietmlalln odnermbodrewnt alligandol .
72:433-455 (1994).; Soumllion, P. et al, pl Biochem Biotechngl 47(2-3):
175- 189 ( 190Aseorde Fadhofmenidn gt FivE Bl B g Fb IgRp e E6hEen
4(2): 121- 13301(5?5@Q%)0-f)thér H&lldNaRE: | FE% 050 RS MRERL I Kefh U0G RleaMBANI, N 5at0 75
bact eri oghage di spl ay S}/stem can,
5 ~mgmin/ml, and I5 to 50mg.min/ml.
Polypeptides and dAbs of the invention and agonists or antagonists comprising
these can be formatted to have a larger hydrodynamic size, for example, by attachment
of a PEG group, secrum albumin, transferrin, transferrin receptor or at least the

transferrin-binding portion thereof, an antibody Fc region, or by conjugation to an

30  antibody domain. For example, polypeptides dAbs, agonists and antagonists formatted



be di spl ayed on any suitabl e bacteriophage, such as a fil anentous phage
(e.g., fd, M 3, FlI), alytic phage (e.g., T4, T7, lanbda), or an RNA phage
(e.qg., Noap,2ofoamw3sganpl e. Generally, a library of phage PORUEPAISPE@YS a
repertoire of peptides or phage pol ypeptides, as fusion proteins with a
sui t abl e phage coat protein (e.g., fd pill protein), is produced or

provi ded. The fusion protein can displaysthe peptides or pol ypeptides at
the tip of the phage coat protein, or if desired at an internal position.
For exanple, the displayed peptide or polypeptide can be present at a

posi tion thaksi far@e?”laﬂ@gehﬂﬁlﬁﬂlﬂ@ﬁagrﬁerﬁ Q¥R Bntibo@Y oA dn antiDedYBcTy. YoatRil bd 1S
also referred to as b&FUThe dlsga%%ed pol ypepti de can be dlrectly fused to
pill (e.g., thab theﬁﬁi §(a5f)2.dereihivt of pill) or fused to pill using a
inker. 1T desi’ eflylndie kNP oPah ﬁ%%h@g & SRR hSBnferd AL olifhars) Hhe
epitope, Hs tag). "Libraries that e”a repertoire of peptides or

pol ypepti desHtvhatnonameydxesctﬂtaymda]snfgjslﬁthndqomnoél ars walk hncawrphage apatFor

protein can be produ SUItab nmet h i nt roduci ng
TP br ar v of SRS et Ehorh g S Dl (B RRAE s e Al Hapiiane
peptides or pgéypepgimdeSuitiBle gamltrawnanmsés fopgdt@hiiging aechydtddiyhimid@iZhe
resul ting bacterla to produce, phage using a sultable helper phage or
conpl enent i n§t peadisach & caessili %%agamw&mcw ek Enaibah ekl ypilahie

i nvention, suitablg. ¢ondEhLiiRASd FRMaP(Ls SRS &R R LBEEG Hoiktd aftﬂaalela%t eiA@p are
sel ected. The library of phage can be Tecovered fromthe culture using any
sui t abl e net hedomsiicérnalye paredi ¢epeading nn drddesand raplﬂwga@n ofior Txeenpdé, sphcay
systemc c i.se rtoi e, of es or i des tha t ai ns
oy dest 10" BRBHE FuPaaFBERLR b Ry R R RPnBRABER 40, RNl
pepti des or ﬂﬂk&@amém@a®d%hamchﬁwaﬁaﬁkmgmﬁbkﬂvﬁﬁﬂmﬂﬂﬂ&%xﬁhakmﬁﬁﬁﬁ@ﬁﬁb@d to
naturally oc ring pol ypepti des presse by an orgapi sm group af

or gani sns, d@féoge%re%mssﬁﬁ ‘E‘F‘“Yfié' yede dery 3@59%‘@ 10 gfave 4he ilémfgr%n%%ﬁ?.ta%s or
pol ypept i des sPsiRtic RAVAaAANEP MM ocf AFRIIZRE: ATDL o2EdiSad ‘é@rpﬁceﬁrcrelaged
desired, the Ppolypeptides can share a comon core or scaffold. For exanple,
al | poIypeptﬁﬂ@gmnwebﬁébM@wwnyﬁﬂnégbkepmmm®fy can be based on a scaffold
sel ected §r0n1prote|n A, protein L, protein G a fibronectin domain, an
antlcalln CTLA4, a desired enzyne (e.g., a polynerase, a cellulase) or a
polypeptlde Hhﬁﬁﬁkhﬂemmmﬂ@@@h@bmimﬂmﬁMBEbfaﬂMbNﬂmBmchaﬂshdﬁhaﬂb1b@ﬁy or
anti body fragnent (e , .an _anti body var e dona The pol tides in
such a repertoi reTs iRt s 3&1 J et é i oo B reseAS
randoni zed aE%Q@nQEMHlS@ﬂ%@&ﬁﬁn@nﬂnﬁgﬁhﬁﬂ%ﬁpﬁmﬁﬁgq%ﬂﬁ@ﬁﬁﬂpdﬁ%'gg&ﬁ@“@ﬂce
In certain enbodinents, all or substantially all poly eptldes in a
repertoire apeaginisg ofdkg Wé@llttoyﬁé a jpding slemaindesy. ar?élélb ginentibedyy fragment)

apol ymer 36€) pfi pRadfiehiiffh 80BN RIS HLAGNER \/0), A0:ARbLPRAYN( B0,

human VH or hunman rred e i ments e di spl ay

syst em conpr esaspla thepmgetoarrtgemf bidingpephi (es, yahl@rpq;tnde)eamhb@@bmpgqjed de
conpri ses an nt| ody vari abl e . domai n or ex each pept|€§ in the
opbrtorre CHRRELRL 4 MGG SIOGRTD o aaiRgoR g oo gr Sk anaORIY As
descri bed herﬁ@grﬁenrt@g atrﬁapﬁm&lofam@aébnla@l &c i dopf MABS FOFxpeRtstBe o Raged on
parental nol ecul es stch as GLP-1 or its derivatives such as_a di pepti dyl
pept| ase |V t e

d apteSPtabrdyds ppii-aeonagal Fagsegprondfftbosy gt amai-§A a8 a5t §f anzantip
i ntroduces i EAOBEBMI%E@@%S% 8918 %esaa F%‘éﬁ?dl&‘esef%teﬁ?oﬂra{ﬁeﬂﬁt' gé?:fe%bl GRffol d
using any suita or exa , amno aci d sequence vers ty can
be i ntroducetmitad do,ah¢ gragetconggfingnqf $UIdA-dslipocelbimpSedvpnt alfibbyy, an avimer,

GroEl and fibronectin (see PCT/GB2008/000453 filed 8™ February 2008
(WO02008096158; US2009259026) for disclosure of these binding domain, which

domains and their sequences are incorporated herein by reference and form part of the

30  disclosure of the present text). Conjugating refers to a composition comprising



determ ning region of an anti body variable domain or a hydrophobi c donai n,
by preparing a library of nucleic acids that encode the diversified

pol ypept iwiox018i68818any sui t abl e nut agenesi s net hods (e. @CI/HPow9fobebes i ty
PCR, oligonucl eotide-nediated or site directed nutagenesis, diversification
usi ng NNK codons) or any other suitable nmethod. If desired, a region of a
pol ypeptide to be diversified can be rangepm zed. The size of the

pol ypeptides that nake up the repertoire is largely a matter of choice and
uni form pol ypeptide size is not required. Preferably, the pol ypeptides in
the repertoi pelypeptide 2dAb, eashist &F dtaoiss bf thelilvdtioh @aMiaboddeaséovanaigdepai n) .
Sel ection/Isol ati on/ Recovery. A protease resistant peptide or pol ypeptide
(e.g., a popireovdantbd thp bindigalopay) tiatdndsseiypdpinidles) can be sel ect ed,

i sol ated and/or reg i j:prary i {Spl ay
system using any§§%¥%§ﬁ@?2%§3&%§§%?%@ y,algh%rlgtv}elvgs}gd?%es’ if(f)srtrle gﬁrtn Pt

pol ypepti de isnda@tiecteptoospdcHel lagaed nbasplthronccatisad lagott didien plogimdser Vst i ¢

(e.qg., physigal char istic, chem cal .characteristic, functiopal

Chacact oy ot Popn S FRbFAORhEiwSBRE POneRPoEnElmpaed tel Bl Roetle

bi ol ogi cal astalivcdpiksy @hdétheliapepll ireleftodr traaefeyde AfandREin fecéfi6r (APl €,

for exanple, binding to a generic ligand (e.g., a s](l{;géaranti (%en), binding to
a target |igHaepfgrangecepton). Mspligdpsulinriiks growihelactar & (K&t #hteegpioningaiinrgks o~ an
anti body (e. growth FANID @OF 91 LORG:CHRAIES $&IpBR BoRERLdHRLRN RASYREPLL de),
and catalyticC activity. (See, e.g., Tominson et al., 99/ 20749; WO

01/ 57065; W8 yp8ia5ad) HINISdme Snivadd mehtpsptideh ehgpr otheasesaresi ktlfhfe gept i de

or pol ypeptide,i | ected and/or isolated froma. library or repertqire of
oept i des Br BEIYBace 8 ErPTaIIT Frewpuesi: A4 Py s jitehasunns Gaht
peptides or pRhypepticdRBuBHa6cR IBOMNI), Selitechalh a1 { LRy, onl](?@]?roﬁ@h@-ﬁpi e,

the protease resistant peptide or polypeptide can be selecte rom a
library or r&pea fob)r ealinonticehBdins Banedrapplysmain| (Cp). spaakacpbeqnapoggpt C3

peptides or &?‘i&y%ﬁ fe Ogtng&gggn%mc@%%,géﬁ‘eés’begﬁkiiﬂﬁﬂﬁor i&l”?Nﬁ),C@ffE'&?;ﬂvé arget

| i gand, bind tar a co anti y, Or possess a common
catal yti c acpiowin WCRPh EertitypdFBR), sleinepexion(HREX )pdipbpotdigp) yLp(gpf mlanhase-

preparing.a repertoire of ot ease .resjstant peptides or pol tides that
D e baseds on PE0Fs @kl eBl HERaRbh IR P BB L BhnsR R LREE RSl

bi ol ogi cal astniditigtpretcinGRBEX AP Heunmshedfper (RFYXi ng affinity maturation of an
i mmunogl obul in single variable domain. Selection based on binding to a
conmon generi ¢ | i afdIcRRtosdram dheeitaseliularmyrix pepudeafararanplopegiasess or
pol ypept i deslatnﬂﬁltns,qgﬂagl"i’ﬁsrhnalﬂbr&%cﬁrﬂﬁ&l%%ﬁsaz{ré Mle%zgoﬂjrottenﬁfo?ﬁfeteﬁﬁéqeellular

resi stant peptides or~pol ypepti des at “were conponents of the original
library or repsmnt diboet 1Fomeexbnplagen peiculie srocurpolly kepwi.desnd adiffsientd a

target |igand or neric |Ligand,,.such as proteiR,Aprotein L or an

ant + body 20 cafpioSaf B o B uaR r S PILhS BB il Bloflh g o
sui tabl e af f boud, ¥kitiendsn, Pednidny coaita biit@sdosRhisshietpbyil adided RBusdliuti on
of ligand (e.qg..., generic ligand, target ligand) to a suitable vessel
(e.g., tube, cHtags vareshiyl da%fdnawl&xﬁtﬁ@gtvr{mwBamrqfah%f‘eyéone deposi ted or

coated onto the welitb1Obroldi® HESSHE -bIEHCRSRAL] BRNakAR, PRsHAPRAEn WY and
peptides or pol ypeptides (e.g., a repertoire that has been incubated W th

pr ot ease) calfibbe @ddedrdghotuhe, scass elbuand fibheogeagsgl, fianogeain didbrinogharB),
condi ti OE? Slélei:rar%blalr%yllco? pPoetgl%i g,e%a&gglggljn}/%?(Pfhin?eu%icgu?tirgi lrlltgrOEgQ%ulin and p-2-
microglobulin), enzymes and enzyme inhibitors (e.g., plasminogen, lysozyme, cystatin
C, alpha-1-antitrypsin and pancreatic trypsin inhibitor), proteins of the immune system,
such as immunoglobulin proteins (e.g., IgA, IgD, IgE, IgG, IgM, immunoglobulin light

chains (kappa/lambda)), transport proteins (e.g., retinol binding protein, o-1



i mmobi l'i zed |i gand. Unbound peptides or pol ypepti des can be washed away and
bound peptides or pol ypeptides can be recovered using any suitable nethod,
such as swoapiog3sis | owering the pH, for exanple. SuitalpCe/HP2@gand3asfinity
matrices generally contain a solid support or bead (e.g., agarose) to which
a ligand is covalently or noncovalently attached. The affinity matrix can
be conmbi ned with peptides or polypeptidesg(e.g., a repertoire that has been
i ncubated with protease) using a batch process, a colum process or any

ot her suitable process under conditions suitable for binding of peptides or
pol ypept i desnfi@oglbBulli)gABRnghs (HE., MBtd-dofensRENT idasopMil AefedfLPL,i fesrophiat do
not bind the affinity matri x can bewashed away and bound peptides or

pol ypept i des defspsiné apd peusigphih defersdbderddhyliicag any suitabl e met hod, such as
elution with a | ouffaRBHldGbunddiifl Bold blidERALUSRAAGER L frcflde, M €2)
or with a peptide that conpetes for binding to the Ii1gand. |In one exanpl e,
a bi oti nyl at exhnide,gadlarocgaindedeptoc.onymlinegscovbtite tanspeper 4adlithelikmder condi ti ons

sui tabl e for peptides,or polypeptides in the toire to bi t he target
gand. sound” pept T B e BSah Shud s hEBERE 1 H MshBe sk
avidin or stigpliadittht Kiéhcd.(e.cQPodcgiadlype IV cslipen esrpankd seoi Fanshbgergeneri c
or target ligand is an antibody or antigen binding fragment thereaqf,
Anti bodi es oHC¥REIYEHIBPRdPTE T agert © thaliyedr-Ad 2sphel cebiyapeonass: (iPed- of
pepti des or BRKYRERELINRS tb AL 1uAL e 8UDSEADY! @nkponGANSEIK Afndsehe pRRBKI des
or polypeptides of a library or repertoir are'parigcu!arly useful as
generi c | i gahuslizedno ithsoltiasd e gndiHh2 1, genchbisrndsasgptddreigimdniated surilioatybpathyy use
as |igan far . i.sol atin el ecting, and/.of recovering.protease resistant
pept 1 dos v BBEENad o R EE G BRsEREREPoRRRIC BRG] RS Boliphie
prepared usi p@tafy(BMPS)akhich ARt NaBsct lof BRARNESHINERERM:h Rod fspkffemilaspect s,
the invention relates to repertoires of protease resistant egtides and
pol ypept i despProfany fhet demenstratsaqsteogeniel acipriot @&eBWs%sBMﬁt‘hdﬁYi 156l SMBirtel
pol ypepti des 1 N tﬂ?ﬂﬁ . i LQr.ari ires.
Li braries thanl\ﬁgz’c%fdg/le hdlor g({llfti(g %Q%I?go@%a’?g&d} 8{5)]%‘%%%&%3%??%&@%? &
pol ypept i des ocsmgle r@eppar @thepsinolit.ai redicprsn iy winyh san tbabfoendren Hod: aifhe
library ?% the invention can be designed to encode protease resistant

pepti des oOr H@F epti des based on a peptide or pol ypeptide of interest
(e.g., a peptide it yiRerd-ksteifRereeingdndidfa dkhidpial ytigos S@preshel &y ect ed
fromanother library using the nmethods described herein. For exanple, a
library enri ehegtiyatdlvebadaclpdiag Jexpd GUnphnspic SE¥ORNSHE). PFEPRICEECT| ng a
sui tabl e pol ypapitipe;di WPt - 1 QIR | L@ (B R

library conp#?%?hg a fggg&?%ﬁféﬁb?@%?ggfggggg%oFggep%igggﬁggﬁg$is%%%mr

i mmunogl obul ifamiky, rgpressed ronadsitizatdd Facalls ahd.spegifidaty wkregibtediis huowbiThedl wi t h
a protea unhder _condi ti o it abl e, for ot ease act.i yi ) i.bed
nerein. - B ot SEemf Sl MR Bob Salella U0 SRT0uPEY Kl o8R0 REN e
lbi ol 03‘ cg! ggstﬂtaﬂlé ydis@!sié?—_hpeaﬁidoa ﬂil}?}ﬂadlisgglsapﬁlilddfl!ldey (2. ﬁxamlﬂg,ﬂdhftgll(gjli’d_ileﬁsieﬁi

i gand, binding target |igand) thereby vielding. a phage display |ibrary
enriched in [FBEAEE™MEs? tcalifﬁ¥5§/ri_%°d? lﬂ%sc.qfr?q%nB’Eoﬁ%H%ﬂéx HprE PaPlsERge
di splay |ibraya s eRP hinde A dRREMuPE §isAT ot SRiGYRR ABWMPERIdI&Scluding
conpri sing i nmmunogl obulin single variable domains (e VH, VK, VI) Ts

e g0 . - g ’ ) 3
first screeneddicolibwblsi feyowtbniseios GCH he basigefibioblast whatthhieer WiFtd-g
speci fichty desjr.e a apt.igen cql j f. pol i-Ghes
havi ng t%gé dgés)slrc}’l%a gl?dnoallleﬁ:iéf él%%h Paclcogf%/amuﬁ‘lr %elln%%{bfh%p Bletd? (Ylg?}%t/Vlgl%,
transforming growth factor-o (TGF «), tumor necrosis factor-alpha (TNF-[),
angiogenin, interleukin-3 (IL-3), interleukin-8 (IL-8), platelet-derived endothelial
growth factor (PD-ECGF), placental growth factor (P1GF), midkine platelet-derived

growth factor-BB (PDGF), and fractalkine.



specificity are recovered and the collection is conbined with protease
under conditions suitable for proteolytic activity, as described herein. A
col | ecti omoabiopresgiease resi stant pol ypepti des that havePCh@&Pd@gios@dst ar get
bi ndi ng specificity is recovered, yielding a library enriched in protease
resistant and high affinity polypeptides. As described herein, protease
resistance in this selection nethod corcteiates with high affinity binding.
Li braries that encode a repertoire of a desired type of polypeptides can
readily be produced using any suitable nmethod. For exanple, a nucleic acid
sequence that encggieblapsiesdptiaes thipenihc®ryRERIF-BR #evith alsd iRQLJBFASE, an
i mmunogl obul i n variabl e domai n) can be obtai ned and a collection of nucleic
aci ds that e&fcieoichion herteherk prafeansHtiSEe: dASPcap neendbelsureitrasdiulaslyanl e
by anplifyin ' i ' - : : '

react lon {Pory Byl FLEASRLRHaHE PR o WA AT el IEfiE S gaIR oy
269: 9533 ( 1994 ¥dntents. Idisngphracinemedéclindentht (occretis)acass (vhowased reailf ofdtraubal .

Bi ol , 260.359.(1996)). In aoth e inents, particular regions of the
nucl &1 ¢ ot ATESRCHE PPer b RaroEs SRt RoROKulritbbe Pofihe ey

sel ect ed posBliddMStoadx@raddlimtr WP canosn inNodafigingltic edmbositehsidLthefitvents@npl e,
the use of m snmatched ol i gonucl eoti des or degenerate oligonucleotides, with
or without tHe?disES®FPCR For exanpl e, synthetic antibody |ibraries have
been created by tgpagid ReH! abidNY 1P pfch@alggwt R, "k NSahBRPBralRBAFOM O
sem -random anti body H3 and L3 regi ons have been appended to gerniine

i mrunogl obul resepogeire kmegmentfsRBY phisdiscecdptar des Whfuaciias, bith lof whimbtaat ed

framewor k. regi ans .{ Hog bo and \Wnter. (199 upra; Ni.ssiqm et al (1994)
suprac a0t Ppnarab BRRFREGRIN AT, e b FREh BiRpR ok 3G i rotisrad

di versi fi cat chinl fasssheeplagxntL20 @ebtéd@ioh RE 46 Erosoderatation thedby tpadomdin@ ts
antigen binding |loops. (Craneri et al. (1996) Nature d., 2:100; Ri echmann
et al. ( 1995)%6%%1}#@&%& é@"ﬁi,ou&@:th%f?e WBWE&%@’FIGW‘Q/%‘G%@Q@?SO%br &y I n

ot her embodi PRNIRy eMAT VB BERLEH(PPER 298 (0B hucl ei ¢ acid can be targeted
for diversification by, for exanple, a two-step PCR strategy enploying the
product of the first PCR as a "nega-priner." (See, e.g., Landt, O et al.,
CGene 96: 125- 17 . Tan gk githi cation can al so be acconplished,
for exarq})%e,:Lli - =13“L-%ﬁ&§gjg%ﬁ=w§ 0 R.NHret %h, Gqu 77:61-6§
(1989).) Sequence & VSPE oy e SBPAUPEY REodiesdRY YRR U sqURY QL HlgRy™
al tering the(eading spedifie Ngendbungitisipes fuitbSalgbeatRghl eAbe(adfirst 1&b)) that
pol ypepti de such that a nunber, of possible amno acids {e.g., all 20
Subdet |t her B s apﬂ%lrm%ﬁ@ani@é?ﬁa%t CRSRY .afhljg}nﬁgsf%hé‘lﬂq B
nomencl at ur e gab g dms A WEhSAK), hedaadared 5y MNKee ¥hikdh ROGRARS M &1 NO.
acids as well as the TAG stop codon. The 'NNK codon is preferably used in
order t o2 nt Botldc&0,20e30, 8650, 60, T, Ved, 200,300k 0err 500 gV ahk ¢B° achk 0D, t he

sanme ends are so of use including the N codan, iC eads_t e
product i on onf@%nMﬁaﬂ kaﬁpriﬁ%gFt@ﬁ@ﬁ%“#%;@gﬁﬁl$ﬂﬁgg§u?hgéf?%ébg@ggr
approach cancalhaw 3d1qof i | nMeqUERESMBRACEY | hirfcd Fi1GTonak&BndRe DEImEXRL Or ed.
Preferred libraries conpris r ot ease reS|stant(fonpept|des that are

S

e
menbers of t hebpdrmanioghcobiust ﬁﬁgs(ap@rct/*dmnloyor{l@r) dinds gt i(boditss\)ovitherKn ens

t hereof). For i i e C r r.Qt e -hLeslstant
ant i body po|9%§%@?§%§y%ﬁg°e 5%2&31%%%%ﬁmﬁgﬁﬁ?hgﬁﬁggghgg@h&?ﬁg%fl?@égp’e.g.,
Tonl i nsops et 360 nM MO, 294r20{49. )Jn bhdédbédidestaforAedual specific ligand comprising a

first anti-SA dAb and a second dAb to target antigen, the affinity (e.g. Kp and/or Ko as

ra

measured by surface plasmon resonance, ¢.g. using BiaCore) of the second dAb for its
target is from 1 to 100000 times (e.g., 100 to 100000, or 1000 to 100000, or 10000 to
100000 times) the affinity of the first dAb for SA. In one embodiment, the serum
30  albumin is human serum albumin (HSA). For example, the first dAb binds SA with an

affinity of approximately 10 uM, while the second dAb binds its target with an affinity



prepared in a suitable plasm d or vector. As used herein, vector refers to
a discrete elenent that is used to introduce heterol ogous DNA into cells
for the ewprengicssisand/ or replication thereof. Any suit @blrTEPe@ONeE39Ean be
used, including plasmds {e.g., bacterial plasmds), viral or bacteriophage
vectors, artificial chronpbsones and epi somal vectors. Such vectors nmay be
used for sinple cloning and nutagenesi s, ;QrL an expression vector can be
used to drive expression of the library. Vectors and plasm ds usually
contain one or nore cloning sites {e.g., a polylinker), an origin of

replication anthegM! easic @ dnBERCthadremMUREh iR sEXRY 856hBNHSR0t M s can
further contain elenents to drive transcription and transl ation of a

pol ypept i de, OBu@Rbeiment. Bp AT dAb bindspehte. 2 Jldibeh a Korofsepioxigedtey 50, for

term nation 70S11ghak o <€ be
arranged in gkﬂﬂﬁé7o 166 ﬂﬁ%gg%gﬁgﬁabﬁggl%Eﬁé%bggpg:ﬁf ﬁi|%§2$§m£%£odlng
a polypept|déVOQﬁ@h&ﬁh&WD@ﬁﬁS@bﬂymbﬁﬁﬂﬂ@S%%Hexpressed and produced when

such an expression, vect gr mai nt.ai ned ions.suitable for
oxpreasi o e-g. ot of Bl BV BEEin Y Syt s ARG bGhe  or
general | y copdramnilbussih€ss) adthd lsea@naasnddit sma@blasmmrey@ﬁhw oft M to
replicate in one or nore selected host cells. pically in cloningvectors,

thi s sequencé> #3: tnd 10h#} 38ndbPBsOG: B W82} 39Q) 410@;9F PehuM (rtepthdemt y of
the host chr ?@‘gpﬁr”%o A, 289 Mg lu%esssﬁ% bk BS7 @I GROLEALICP. 9% or 5

aut ononmousl y |cat|ng se&uehces sequences are meIP Kkriown or ‘a

variety of baet ekimple y®ast 7aeneMviay d&eﬁmna_dlfbyoﬂfmgbé\ pdsmiog plekdahécOnId bad¢n t he
pl asm d EBRSZZ is suitabl.e for nost Gramnegative bacteria, the 2 mcron

pl asmi d & gFRbpdimens thipfist dop QeastAb 518801%@ ibifs A {ag-- BIAYi igh ad<yas svao,

adenovi rus) ar@rmiasf v sﬁ@icecﬂlééﬁloﬂgreéfcﬁlﬁﬁ&r& dpprd@anRly Arsoceb! foo, FsnerR | Y.
the origin of replication is not needed manmal | an ‘expr essi on vectors,

unl ess t hese3e® eMusdd 2ion 3 velvirdh Damembddlmelabﬂhe firsy ané pdcondtldbharghinkeligt of

el boti on geh8a Gberarlt i PooChog SRl AnRE HEFieer orehin S AP LF Gl

encode a propRbRr HRAESSERLY afi@s of BRatStihh Yah, @17, growoh1 Dbr 20 aRsbakmed host
cells growmn In a selective culture nmedium Host cells not transformed with

the vectdf comt sMkpdHgcrher dageclipks @Esservihin 3t fewmefasids) nptusedyfa iehlancg t he
cul ture medi g&aen%b’@i CHons & 66t/ SQS%Sag%HgP&ean%g%ﬁb“ §Jéaé1nb%aﬂﬁ&li the

resistance t0 antibiotics and ot her toxins, anpi cl neonyC|n
met hot r exat eliokertied hdryldinkae, conpl enent auxotrophlc defi ci enci es,

| iti |
oo etst on veat oI BufCuEr PRbed YR S eFe dehdr shaNE Bl a83g8’>‘<‘§ﬁpfh8&/§th

origin of repinﬁgaﬁm@mseram%mhahﬂ Qompstkefor Gatlithg ONELUIn RFtHEa EXPRES&EON
cont rol elenents such as a transcription control elenment (e.g., pronoter
enhancer 20t efRINHAE 81OPP 4ARHSNE6he or nore translation signals, a signal

sequence or IeadeMsgxequqggh%a@q c Wi604dok619 ﬁ%ﬁo@@%&@ﬁ%{sﬁ’l‘osﬁk%m{&% and

a signal or |eader sequence, present, canh be provi by the vector or
ot her sour ceseqﬁomceamlﬂplh eqqueiiss tan@ﬂmmptqmmad caurd¢rpart arcainsdrpotiatsddieracont r ol
sequences of codi ng,an. a dy chain can be used

to direct exB¥ gggg%gmﬁgé%g#%E%ﬁhggﬁagmne?OV|Hn%Féimgkxpre55|on in a
desired host cel | DORITAUHEEEQCENNIE 408)) XONGini Me(SBQ [IMANGi474%. DE®I7Tne3@Npl e,
a promotgr cal PeroREAPLY hORELY (& b No: 476). DOMTL-3 (SEQ ID NO: 477).

DOM7r-4 (SEQ ID NO: 478), DOM7r-5 (SEQ ID NO: 479), DOM7r-7 (SEQ ID NO:

480), DOM71-8 (SEQ ID NO: 481), DOM7h-2 (SEQ ID NO: 482), DOM7h-3 (SEQ ID

NO: 483), DOM7h-4 (SEQ ID NO: 484), DOM7h-6 (SEQ ID NO: 485), DOM7h-1

(SEQ ID NO: 486), DOM7h-7 (SEQ ID NO: 487), DOM7h-22 (SEQ ID NO: 489),

30 DOM7h-23 (SEQ ID NO: 490), DOM7h-24 (SEQ ID NO: 491), DOM7h-25 (SEQ ID



nucl eic acid encodi ng an anti body, antibody chain or portion thereof, such
that it directs transcription of the nucleic acid. A variety of suitable
pr onot er swbaniogpwesiar yotic (e.g., the b-1lactanmase and | aeCoEP2@ORGHRS
systens, al kaline phosphatase, the tryptophan (trp) pronmoter system | ac,
tac, T3, T7 pronoters for E. col) and eucaryotic (e.g., siman virus 40
early or late pronoter, Rous sarcoma vitygs.long term nal repeatpronoter
cytonegal ovirus pronoter, adenovirus |ate pronoter, EGla pronoter) hosts
are available. In addition, expression vectors typically conprise a

sel ect abl e mandkew2f, @oNI2h-26 (SEQ IDINDOSI3) @@Whmrqsmnm N094§Y©CD®M7@M in

the case of a replicable expression vector, an origin of |'ication. Cenes

encodi ng pr otk IDWPeHI% W%ﬁtﬁsﬁ%mé\@r“%ﬁ)ug &1kt 1Ry NO% dhon
sel ectabl e ”Wd?\ﬁ%sl@?% Tet e Uﬂ/[ﬂrlgcg@(gpbq\ld%@ D@M?lrel%t@g@sﬁ gene

(ampicillin resistan or tetr I ne res ‘st ance

eucaryotic c&lQ:$00p Dthéb(@EQ r]D(NSZL:Lﬁ)Ic);D@MhﬂR%dBEQ Iy PO: (5ﬁ?/):dijﬂ1319 c

ar kbr gones (et Py %0 PR PN S HETSE AP0 R Ry Thi ﬁoéﬁé““ =

Genes encodi DOMNE2DEER) ;mnqd@ciso@f D@lMﬁtZSO@EQJIM(KeS(H) abOMTe- 2|4C(SEQ{B) g
LEU2, URA3, H 839 are often us rs in yeas
viral {e.qg. BbHOMY- 2%|(S]5()(Bé8é\19eéq9df90%76@6@590%1\1\%@&9) WE%{%%bI e

of integrati e THONONS 1 BEmRITR74s | hQSﬂ;}ngli DN -85 (SIS TBVNHRk 13),

vectors, are alSo contenpl at ed. Swta e exp reSS| on vect ors for expression
in pr okaryot DON&:-3) (Sﬂﬁhwé\@aﬁl‘ﬁeDD@/Iktﬁih(SiQ B Nl §150r DOdraRi Q@EQcH? | s

LE%' de’ &@Vag?r‘,%gﬁ% oLt g tFIJﬁ al\é(é & o t(sé%E%ro%%O%%%z(@@o%@%?pfgC?g)

PRI T2T ( Pr ot @istlofurt w8 ittase mpﬁeﬁxres Whiak Reqicadcs apCEAB: nGBNALid| doan®rpapGiBiNA3. 1

pRc/ RSV, pEF-1 (Invitrogen, sbad S
(Strat agene, g9 Eﬂt?dtahef@& yr%{@&ﬁ%w@rlarmﬂ %Ad%wea@f E%P‘g‘f@él‘;ﬁ%ﬁ“&h"es,

57:1013- 1015 1 A N F-B
(M zushi ma, %Eéqmas,rp&ﬁ?% oA téﬁ?%% W(%( 12@603 D the | ke.

Expressi on vect or 8Abhi(@&hbidh.edAhilDabib3, GHABTEW (DDM&Q%U@A ekpt éBOMBH2 hlost s,
such as prokghyobhc ERNIRALE Bl LARGG1ASE! | BEPILSERIR e g erss 2

cells, eas ica, evi siae) and
manmal i an cel(DéM7e2y), dA(B:D&&e(DI(E\)Ihaé)e éﬂh?rlzab(m)MPrzé’ﬁerd%dr%eQD@Wraéﬁ)e

expression v expr i 0 ucl eoti de se
coPrespondl naxi)grzg rﬁ@%ﬁ@% élAItbg @’@2@? CIﬁ]rﬁ @@@7%ﬁ \Aﬁ%l%epg?gneri c
and/or tar geng)Mmj e (D@Mﬁ%‘)ﬁddﬁba#r%r{@c%ﬁﬁmi ORASALD O(DORGH22),
expression of a single clone expressing the tide library menber. As
descri bed ab@ab7hzt3héD&M?1@6) e IADE Tt PR AN AASET N s mbabzfage

di spl a hu r b T ctors
ar epphggefr{n d@/gmg@ \(H‘II gl\?gl\gﬁﬁz CE%WO @%@2936)9 %Bﬁ caﬁlﬁ on F?@f

doubl e st randAbIz (cbbpﬂsﬂch#])oah/)béamld‘bajctfbbla pABGE(dabi7 gil D), dAbt 2EIACEH)| dxb15E or

Veotors 1 wit st ARBHETr s AObDGEHIBONRENG WPt iAo gapIs gRat ="
Ni ssim et al dA6IDPUNbIERIA7m Y, I@dtﬂzw; dABS) W38y, X33 1CANLIB, RIAB3D-dAs3sanase
gene to confer selectivity on the hagem d and a | ac pr orot er ugstream of

an expr essi oAAB3E &EYhSE). et | cdmbASIHRP ﬁ7»a52sftﬂdt§§64 b ade b5 % dibdpcdibXd
mul tipl e gl ogikRgs ShhGs6 ONRLHMITPURLIM16, dAbTM26, dAb7rl (DOM 7rl), dAb7r3

(DOM7r3), dAb7r4 (DOM7r4), dAb7rS (DOM715), dAb7t7 (DOM7r7), dAb7r8
(DOM718), dAb7r13 (DOM7r13), dAb7rl4 (DOM7r14), dAb7rl5 (DOM7rl5),
dAb7r16 (DOM7rl6), dAb7r17 (DOM7r17), dAb7r18 (DOM7r18), dAb7r19
(DOM7r19), dAb7hl (DOM7h1), dAb7h2 (DOM7h2), dAb7h6 (DOM7h6), dAb7h7
30 (DOM7h7), dAb7h8 (DOM7hS), dAb7h9 (DOM7h9), dAb7h10 (DOM7h10), dAb7hl11
(DOM7h11), dAb7h12 (DOM7h12), dAb7h13 (DOM7h13), dAb7h14 (DOM7h14),



pepti de tags, one or nore TAG stop codons and the phage protein pill. Thus,
usi ng various suppressor and non-suppressor strains of E. coli and with the
addi ti on wb 2glses8, i so-propyl thio-b-D gal actosi de (| PTGEPe09actses per
phage, such as VCS M 3, the vector is able to replicate as a plasmd with
no expression, produce large quantities of the polypeptide |ibrary nenber
only or product phage, sone of which conggin at | east one copy of the

pol ypeptide -plll fusion on their surface. The libraries and repertoires of
the invention can contain anti body formats. For exanple, the pol ypeptide
contai ned w gAbmit t'[@OM7§[ﬁrah@&1P&i7g2 r(@pmipzi) (&% WAL0DEOIsNSE €USIG(IDSgt2ey or
fragnents thereof, such as Fab, F(ab )2, Fv or scFv fragnents, separate VH
or VL dommi nfor displossic efifhetss sAeengrs: dvchssapnericetanst thatralefd add cqwpsypart

fragments, ag. +er(ﬁ§teﬁh§%{A W r;,-g&l@xa foylagja{g AER i %%f&&aﬁwe}{n@mduced

usi ng any swta e net er o sul ant i engineering
met hods are wWdtetnaknowmmeésnare rsbo‘an tin broketexénpthe, dPsb %ﬁﬁdémab@nf@wemdvday

Iinkingnclelca able dormains with a suitable

ol i gonucl ot "Y&° f’v éc?’ lseﬁ&?) gﬁggﬁ%bgf} iate |inker peptide, such as (Qy-
Ay-dy-Ay-Ser) & wirtaﬁltéiﬂsod&um@blheedfkb B#Es hpap i@ s albliien bhdkahiprives glges
the Gtermnal .end of the first V region and the N-term nal end of the

second V regPBH© asidgeragnce dah hisqth daastapput $eo. g akkerti sy SO ur obttHert aput body

formats, suchygs Fys 1e5s%bclb@15}0b5'%ac9 a)t?ieafs{ @&Jﬁ?@%% %a'at l%%st%%ﬁ‘r 9789, §i04iMBdst Fab
and F( ab )2 fragments, VH and ol ypeptides ¢an be conmbined W th constant

regi on segmeabait ki, oh atréqpstbd)quw?%tmno ragih segagncandpatitygwrtb she gernel dané C
genes or,gynt hesi ze ant | ad uence.dat a. A library or repertoire
accor i nd0Y o MR PRk REkH PRE uS GRIERSGPERr ar) o Fepertol ro. The
pol ypepti des conpMSH- m@ MSArm; ease resi stant variable domain preferably

conprise a target i b|n |te and/or a_g ric I d bi nd|n site.
In certain enbodi h(éE 4I717’)gQré)MB‘inn]@| ﬁ%&%}?@ 7%) B?(h]émﬁb Qite
for a super aEEE(gQD N@UCJ’V@? ﬁ@Mﬁlln(SﬁQ @DONQ‘ '1713) %OM7P—@GGS'EQGIDW© \4@7)' abl e
domai ns can be based on any desired variable donain, for exanple a human VH

(e.g., VH | aDOWi/1+$ (SERID NQ/H47§,) ROMr-S\WSES) IR/NGB )79 DHOMER7 E@éDgNO \/I I

vies,  vie - vicd OO E IR Y\ B R DR A Bt il R P
PRC]lDUCI yG P?FEA@E),RESWHM\I(ISH@%IHBEBTM@ESDUM% AUSEQ Ih NO:s48 50, eDaMER-T 0
pept i dos or - E919ABotPadtte ngMih el S R CEr A PErBLE NI B ng R
net hods descpdmMeh-be(sE®.IDNO! #905, BOMIM-IL{SHT & N@ 4oy eponves-25 Geaired”
are nucl eic acids which have been separated avvaazyddjsr om ot her materia

ot her nucl ei &QidPds DENAN-38 (YR dRINODNA). [RONEh ER IRNRP: #o) PONGTh- é§ nal
t .

T br ary) 20 an QD NG: 553} DA B0 1 NG o IbENEEL ARG 15160, 398

(e.g., a pla®tiM]r-14NEHEIR N1 498)r BOMFreld (SEhEDP NOr w) '‘Pedytmibn&R)' Iar e

"l udi ng menbaUONRO L o SR pRRE AR RER NO% TOL AR oni ng

into a vecto(SE® IDhNOMBEDMBOMTNY (SEO IBXNUD|564) DENITI-ZL (SH) @DZNOES05),
honol ogous reconbi nation, viruses and the |ik and
DOM7r-22 (SEQ ID NO: 506), DOM7r-23 (SEQ Y ip NO: 507), DOM7r-24 (SEQ ID
25  NO: 508), DOM7r-25 (SEQ ID NO: 509), DOM7r-26 (SEQ ID NO: 510), DOM71-27
(SEQ ID NO: 511), DOM7r-28 (SEQ ID NO: 512), DOM7r-29 (SEQ ID NO: 513),
DOM7r-30 (SEQ ID NO: 514), DOM7r-31 (SEQ ID NO: 515), DOM7:-32 (SEQ ID
NO: 516), DOM7r-33 (SEQ ID NO: 517) (the SEQ ID No’s in this paragraph are those
that appear in W02007080392 ((US20070003549)),
30 dAb8, dAb 10, dAb36, dAb7r20, dAb7r21, dAb7r22, dAb7r23, dAb7r24,

dAb7125, dAb7r26, dAb7r27, dAb7r28, dAb7r29, dAb7r30, dAb7r31, dAb7r32,



nucl ei ¢ acids prepared using the polynerase chain reaction (PCR). The
invention also relates to a reconbi nant host cell which conprises a (one or
nore) recwolzbrzessiBucl ei ¢ aci d or expression construct EOCFEPREV06385 nucl ei c
acid encoding a protease resistant peptide or polypeptide, e.g., a peptide
or pol ypeptide selectable or selected by the nethods descri bed herein. The
i nvention al so includes a nethod of prepgying a protease resistant peptide
or pol ypeptide, conprising naintaining a reconbinant host cell of the
invention under conditions appropriate for expression of a protease

resistant peahbmsordpmhypembdlezz ThebTReBhoth man, fAB7hDEr AGORDS,I aﬁbvm step
of isolating or _recoveri g t he protease resi st ant pepti ‘de_or y ept| de,

i f desired. ROP7BPardsibdh3h diyed. efldbdciAb olakids ¢Abl2e dAbé%edégl ucl ei ¢
acid ol ecul ﬂﬁi)l?%%@'? %@9pﬁgﬁﬁaﬁﬁb§?%§>b§%@@fp@% ﬁAb@@l&/A&Qﬁt%%O or an

expressi on construct (i.e of noreé constructs risi'ng such nucleic
aci d nol ecul dAb} 1, dADA3 A LAt d@bﬁ,ﬁ;édbii&td@\bélsiﬁh%bdﬁb%slﬂbékldﬂﬁa thlsdt e a

el ooted te. 0ot ENEroRnarngh T ndy ARPAC: uRbAr Baba: 1Bk FAbIES on).

such that theasugl @Amracmbm,@mhﬁ@gammres,wam, ylAbVﬂlke@ABTM&)m%bOfl%Dr e
expr essi on control el ement ﬁ»'ékﬁ in a vector, in a truct creat ed by
processes i ndfthéhlegpp7hg, r%éﬁ ot BP0 Sr RS %§¥h9eéﬁb7lgl@néﬁé3 ITHAbAEZgl £ ng
r econbi nant BQﬁﬁﬂ%EhAbﬂﬁq &&y7RI MaajAwgglounder conditions suitable for
expression (e.g., in e presence of an inducer, in a suitable animal, in
suitable culture RmﬁwamQEpﬁmehﬁnﬂeﬁbmﬁshwa@pﬁmmnw&nmﬁsamlgnn@ﬁ@wmhmﬁmttors,
anti bioti nutrition getc, e he enco d |de or
polypeptpge |sHpﬁgﬁH%€%m}1 %g??ﬁ %Pﬁéoéé%%ﬁ%35m9¥? ewge@%%gglde can
be isol at ed or atrlesoyued7%eortht leaﬁtfmutﬁbﬁ%&ﬂlaﬂtdast abhﬁ %%ﬁmmelalc;d S¥§EEnGEN

Thi i (e, RLRES Vot E RS SBE IR MR RoBeThat 1Skal P Nepixsh, bPBLIL™ ©
r esi stant pepsg@qmwampmmﬁ SebRstes Nevakhe ORI gessrimaibhiseei n

can al so be produced in suitable in vitro expression system b henlcal
synt hesi s or %@Mﬂn? (cSiEﬁ?eﬂDsM@t“ﬁES) eDadtThod (SEQLN PO 9$8S DM 1 3 | Brs, &

ANTAGONI §
polypeptldesﬁﬁ)epti g@?%rﬁggﬁgfgﬁﬁﬁg b§j)hven ?%22 EE t@f?ﬁb dfﬁﬁgﬁ?z%arget

|igand with (SE®D IBf NOMI0y, DOME-24 1SBQOTHh&NO: a%IDEﬂQMﬂhTeﬁ QSEQ 1 ONO:den), a

The i nvent i op ot 265t ENGER P08 4l RETh G GePR HRGRkRRE' The

net hod conpr NgesoN(@EISHQD N o| 4 B @IYpaPlgrdpBPRE HR)sE ehaPhpREPIn WeR007080392
polypeptldesgS (% dAbs conbi ni ng the I'i brary or repertoire with a
prot ease (e. {52 FQ%?ﬁﬁ)lelastase | eucozyne, pancreatin, sputum) under

condi 1 ong Ul ablygef 0nARY A CAREACHANHLY, ARG EE! BELinG, AiRbA hBsANd or

recovering a pepti e ‘or po I de t at bin a’l
| i gand) . Becab3k2a, ki bi7hDit, amb7b30 rdadpiﬁhﬁ bi dmbmals\bbedﬁbéthfkisldd dmmrmmse

i gest od, t niSAL o G BROTpr ERELERBL, PRI RLES"nRl BRI E At T B¢

pol ypept i des dhbat, dadse, d sy 1biAsi NaAssS idaby, dasme, LABFIeanbms, ahae, @Abs2,
col l ection of hlgh afflnlg% b|nd|g%@9gﬁtldes or pol ypeptides. For exanple,
h .

t he pol ypept H855rdADA. HAbIPhdAPy AN D) b 706 4t it AR WA B hn
affinityngD&AEQﬂo ﬂﬁqe&ggﬁbg ggﬁﬁﬁggﬁf&A@ﬁﬁgnon resonance) of 1 nmM or
a

stronger, or about nhAto out For exanple, the
In certaln embodiments, the dAb blnds human serum albumin and comprises an

amino acid sequence that has at least about 80%, or at lcast about 85%, or at least about
90%, or at least about 95%, or at least about 96%, or at least about 97%, or at lcast
about 98%, or at least about 99% amino acid sequence identity with the amino acid

30  sequence of a dAb selected from the group consisting of



pol ypeptide or dAb of the invention can bind target antigen (e.g. TNFR)
with an affinity of about 500 nM about 100 nM about 10 nM about 1 nM
about 500wplgp1oaisss18 100 pM about 10 pM about 1 pM or OOEP2@9IH6EINS

Al t hough we are not bound by any particul ar theory, peptides and

pol ypeptides that are resistant to proteases are believed to have a | ower
entropy and/or a higher stabilization engggy. Thus, the correlation between
prot ease resi stance and high affinity binding may be related to the
conpactness and stability of the surfaces of the peptides and pol ypepti des

and dAbs sel ect edpoyithe (S@Qh@de)ezﬁgzt)llbemnea @EQ IbheOPBKY, IBEM7ES, (JEAD,

agom st or ant ggom st _can or in Pichia SpecCl es

COon St T 2D SRS PoaHe 4SEBUP R E M BTt TN f‘r%fﬁoPQrM i3
secreted |0 ayap! \yuol, BoyrARst (8Bol Qb boviemexaresssddog, col

or in Pichia cles pastori e |l gan
nmononer s des©ONIEU2h¢seQ NDch:492).sleOMEthalsl ESEhén MQ&B%BSDQNU}HE (SEQI IDor in

Pi chi duced t abl
et hod, - Suoh 3% By el e I NoRt R T B Bl SRR AR ode
that do not amph@eaﬁn Wolza)omsoﬂzqmsaoamoms» In some enbodi rrents the

pol ypepti de, gonl st or ant ag7 se a_Cane

i mmunogl obul i n vaiiflA B12d- dobeiZA; daob h@ﬁeAthﬁD*f“EﬂerSaﬁ@% dakivd - %PZ@O‘E hat

are uni que tgabiHNAAlLebYALM &@67 %ts%gdammd@m@dagbﬁyz RBehb dq 967 | ne
anti body gene segnents, e.g. position 108, 37, 44, 45 and/or 47

Agoni sts or dﬁbé@odAb?]@ déb%lnld] dgbiid 1t &/éb?hwedﬁsb%lrﬁ eahdhb7dnoval ent or

| | | mhod h |
and cont 8ns one Bl RO G 08 s e RRAR B KraPaRl Shes ek il
bi nding site,p[ov) Q%a@ﬁ%%ﬁg&oa%gﬁs?g b&Ee WloddiPr@h tﬁe?? m.dlﬁy Bl %ful\/bnoval ent

agoni sts or antagonists rget antigen an
cross-linking or POMMe?i(BgQAD Nax4e, ROM e (IEQ gD, N@e‘kBépth(DMih{ll @EE@) on

Sianal 1+ ansdodfrahd: PO ERGIBRGRRTE PRk 3SR SO BT RBERFE R the
invention i SNrasr.d1hitmabmgraph\/wetﬂhdsaIﬂ&mﬁpp%gloﬂﬂiWoaowommza(gmb@mosm))cont ain
two or nore copies of Martl cul ar bi ndj rtgésme for target antigen o

contain to or nofdbdi fifetedibbi dibdg. iAbas. didd+pidadrh géﬁbal?’?tl%wh%t
| east one of ghhenDUREYING AbYIRS dRSTRG, RABYHIdedARIh 12, POb MRS RAI d&bRH14dAD Of

the invention. For exanple, as described herein the agonist or antagoni st
can be a diner, thimer mlrtlcmﬂﬂrterrﬂvedlnmt&prheslﬁt’tglstav%Hdw%hﬂbatdamdsmwncsbrm

particul ar pol ypeptl de or dAb of the invention that _binds target antigen,
or two or rmﬁlévu@ilrfwr@ﬁﬁn @@Wﬁé&ﬁe@@cwe ertgskirep dikéhI0mnd b 8% 3k-hat bi nd

target antigen. | ARe SARAML URBLinRnlht IXBLEDU,ADE 30QRLRH DI NdS a cel|

surface receptor antig es not substanti a Iy agoni ze the antigen
(act as a0 agoni stln gthar rwl‘t@dtmegmw)tha dA&, hgmddagwlﬁeldr aatagalylst bind buman n
enbodi nents, the tival.ent agoni st or ago S Aains nor e

b1 ndi ng- o1 ¢ oSBTy R SReBRGNE" 6% abMaRiont CaBGeh dtearghh ShasThE by
enbodi nent s, afh® aaaisséqwmbesdegnme h@@nhﬂeesﬂihemmRmcmbagemr sshias a GP-|
derived peptide. Suitable methods for. determ ning.the potency of

i nsul i not r opi ¢ agehfable @%m%ftda}{ﬂﬁ et DipG bR edbunp hnfé%decsbwel%sd%sql glan e

ot j2am N 564041282 AN fabifud VRAP] T o088 5368560 1REY il OTWRRIRID30S VO

25 ((US20070003549) (which VHpy sequences and their nucleic acid counterpart are

incorporated herein by reference and form part of the disclosure of the present text),
such as Sequence A (SEQ ID NO:518), Sequence B (SEQ ID NO:519), Sequence C
(SEQ ID NO:520), Sequence D (SEQ ID NO:521), Sequence E (SEQ ID NO:522),
Sequence F (SEQ ID NO:523), Sequence G (SEQ ID NO:524), Sequence H (SEQ ID
30  NO:525), Sequence I (SEQ ID NO:526), Sequence J (SEQ ID NO:527), Sequence K



I n other enbodi nents, the nultival ent agoni st or antagoni st contains two or
nore binding sites provided by pol ypeptides or dAbs of the invention that
bi nd t o dwbferoensssiepi t opes or domai ns of target anti genPCIT/EPC@9064305

enbodi ments, the pol ypeptide, dAb, agonist or antagonist of the invention
are efficacious in nodels of chronic inflamuatory di seases when an
effective amount is adm nistered. Generak|ly an effective anount is about 1
ng/ kg to about 10 ny/ kg (e.g., about 1 ng/kg, about 2 ng/kg, about 3 ng/kg,
about 4 ng/ kg, about 5 ny/kg, about 6 ng/kg, about 7 ng/kg, about 8 ng/kg,
about 9 ng/ kQSE@rIDaIbg.bﬁzgi()seggédég)L (Sih@ 1DoNet 299f SeheRai v (SED BpRaD:38(),

di sease (see those described in V1200603802%égare recognized by t hose
skilled in tReduspee NSSEE BNk et chsanencsfO (PR PP B2 bieneaes Pi @ERURINS.
General ly, tRgy. S 1.9 @O i i :
utilised in gﬁ%?%?bg&%%#%%?o gt g?ga?fﬁghﬁgﬁééglﬁg%?ggﬁ %gzé%r %é?g?g’
carriers. Typiosalditgd nhB®4E007A080382 sori MD u4dglieausAblynal 8ohpl i by egitreous

[ uti i. i i ncl udi [ d/ buf.f d
SOl Ut Ons, TSR0 s LRI S DR E R R e
dextrose, de %iﬁ Q3 eﬁl&dth%tqgt's ‘dﬁleﬁé?'a%dt%%?%g al RELAbGA SFNILLL [Bast ok 96Y.E

n
physi ol ogi cal [ y-acceptabl e adjuvants, it necessary to keep a pol ypepti de
conpl ex i nsuspenkiasrapourelp ¥heorci desshalfoud A6 tohbr kiekest sibeutc}y Y8 sor at least about
car boxymet hy | 1 ul ose, . ppl yvinyl pyrrolidone, gelatin and alginates. .

"t avonous, V&f e 68 st PR dP A et e @i PR AR RE in

el ectrol yte mepPR@EOSIBORSor Sh¢ondsot ISEEE 1DASEXS: O18-RNGaEseS sdd@¥ide Of@mbers
Preservatives and other additives, such as antim crobials, antioxidants,
chel at i nd0 agéitespaiing iedhese giadia WRR(0ZO8030%r WOL00M04 [0Rek ( 1982)

Rem ngton's Phar mpegifd &%Qd%&tﬁ@%ﬁgaﬁ@%oﬁgﬂ 4l Bbonidt BAr8LYanCintiSkhin@b! e
formul ati ons can be used, including extended reledse fornulations. The

| i gands (e. galbummt ddbnihst sdmpusftest Weh ping satitseiumy efbinom dady disdosedelbras for
separately agmhpi%BQQ%%a«9ﬂﬁﬁ§étiﬁQ%mﬂ% hga%ogﬁnnction wi th ot her agents.
These can’ i nél'Gdé& VaFTES™ n%t‘%rapeu i E°81UYs, such as cyl cospori ne,

met hot r exat e, adr hamlmi(ljtarnaﬁvd:h@bbclamiemu?me aguiliét,wmmmgzin@xiomsligai?@&bﬁi@ﬁmti cal
conpositions can include "cocktails" of various cytotoxic or other agents
in conjuheti Bw%gtm%ewesnep@éﬁjég teggct (RBSHY @fse’enbummgwﬁﬁéh,wwevé\%mme Y

conbi nat i ons ;ghpiidcg ANASinARGERERBLIGH 18 ﬁea@esp5§sc@56riwaiﬁn&a-?éhdm?g/Iaﬁlgid_aﬁéﬁ erent
specificities, such as |igands gelec%ed using different target antigens or
epi t opes, WhECREBUOZKHP41hkled &r d'cprielyed08r therdisclosaugraf thase badingrnmoithes, r out e
of adm ni stration of r . cal ition cgor di ipvention
may be any. of < ngsodd WEoPGRikh iR, SURAT(bur HeR ARkt i 3F¢ WUET:
For therapy, siquehdediareginedrpbratet] Herdi batreforenednmLpuet bittha pisclobire of ehepatlt

| i gands é@ereof of the invention can be adm nistered to any patient in
accor dané® wWR st andard techni ques. The adm nistration can be by any
appropriate node, including parenterally, intravenously, intranuscularly,
intraperitoneally, transdermally, via the pulnonary route, or also,

appr opri at el {oniggatiinite athalfdife,extending mpicty (€#t.lnéyusrn) The dosage and frequency
of adm ni stratign, w d,o : it f ot tient,
concurrent adnﬂﬁi%%ﬁ%%?%ﬁﬂgﬂ’gt E%Qﬁfﬁggzh?%éﬁ?%??ﬁ@?g5%#%25@§%dgg?ﬂg¥

par anet er s t gaidertiakad fiaptontacad unslopyes ttheredf) incaij@gatedAsnaspicsdtedtvitbrthean be

|l ocal (629 o talrge(%aalmt%grll- }S%EIP/g tpglypeptide, dAb, agonist or antagonist of the invention.

Examples of suitable albumin, albumin fragments or albumin variants for use in a target
antigen-binding format are described in WO 2005077042 (US2005186664), which
disclosure is incorporated herein by reference and forms part of the disclosure of the
present text. In particular, the following albumin, albumin fragments or albumin

30  variants can be used in the present invention:



the lung by pul nobnary adm nistration, e.g., intranasal adm nistration) or
system c as indicated. The ligands of this invention can be |yophilised for
storage awO20m08&EB8ituted in a suitable carrier prior t@CugEP2009066395

techni que has been shown to be effective with conventional inmmunogl obulins
and art-known |yophilisation and reconstitution techni ques can be enpl oyed.
It will be appreciated by those skilled_gn_the art thatlyophilisation and
reconstitution can |l ead to varying degrees of antibody activity loss (e.qg.
wi th conventional imunoglobulins, IgMantibodies tend to have greater
activity |oss thapegf moti POUieRlcRMIWCRE003RDLENR Soqi@te Bave ckplidey

adj usted upward to conpensate. The conpositions containing the present
ligands (e.g., agbWp@estediptodhopricsantlisgpsuge byEakerande)t her eof can be

admi ni stered Tor RipRYAEhbf GNAGK LRFFRREWEndlfRIITERR, odifk £BF BN

t herapeutic applications, "an adequate anount to acconplish at [east parti al
i nhibition, suppr8EQIBNNOrodWaRoom)77R43;1i ng, or sone ot her neasurable
paranmeter, of a pg\mjl at i on. of s%\l ect ed Ct§| I Se is def.ined as a .

"t her apeut i cal I'y- 813 BT VeI HEAE OF AHBEH1EH e JRTPHY A AR BV PRI SEEEEGe

wi || depend upon iduat&iev@h itieyerolp EdigishSeREH aatith idi Bledey alf SERITENCF ] t he
patient's own i mmune Syste but generally range from0.005 to 5.0 of

" gand, o.g. dAb, Tad¥ini 20SG17048 Seorme HeE P 1B h ot Dl NI gt W ¢ h
doses of 0.05 10 Zyfommiso(Jamai RO FSEPIH KoL RyOFR0shTRRYFCt i ©
applications, conpositions containing the present |igands or cocktails

t hereof may al so bwinadwidsilg0de éd6 ioh SERQNMD NO:bm WG Iy 704mée) adusageds t o
prevent, .jnhibit y di.s ) Sust ai. 1 SSLOR or
qui escenclzg, or to%;r {e%\e/ieS%tOf%feD %)agé‘} ﬁz‘%@ﬁ?ﬁ"izeéﬁéﬁ%". %cllcgsni@vim? ?5%8 abl e
to determ ne the SPEIMDEXNOAt@ WOI00§0T 7042 (¥ PaminG atidea() toSARSTSES) Y Npr: event

di sease. Treatnment or_ther erformed usi the. co si.tions described
herein is consi deted® @Bﬁ%@%@g (th fANYRAQ agids %%Feto%g%grg(g&% N%cdhu‘é‘ewq e.g.,

by at |east 10% opo@7i®@sti) Qﬁﬁlop&iidﬁt%@ntoalﬁ?loif@i@iD AP €38 WO 1065017842
relative to such synptons present before treatment, or relative to such

synptons in an i nt) eingheatcidshifate 65 aADER BhiNGil Yin /80 200887 42wk oy h
conposition or ot i t YR 1 obvj @us|. r

dependi n%gupon thgg{iﬁ ?ééatég%ér%f%lggor depf}a@r getﬁe%),%zméutgnﬁf eanrlrlég\séglrdée(a6%y an
ordinarily skill eth 56iofiSEQaID WO: I @CWOI 20040770%82ch synpt ons can be neasured,
for exanple, by nonitoring the I evel of one or nore biochem cal indicators

of the disease or disorder (e.qg., levels of an enzynme or netabalite
correl ated wit HFurther erasgpleseof sifpbleralbpmpia) fragmensepad agslegs) forgise ip i gt ng
physi cal manifeshAkdORS hfinf-are IAIBENER WO HYRE6P! @K20608 B8560)0 whlYh an
accepted clinical assessnent scale, for exanple, the panded Di'sability
St at us Scal edistlosurend inpqbperatsd hercosbsicferetne and whidh forrhs partrefi the disBloswt of

D sease esh{eo NO3LT & tg:ir% pgr%lc{ﬁtr ASRASHE ntalbeu\r/na}}l, ra;[gesen uo?lvI }iyntso (f:anldalefuesedvI th
respect to bowel “Functi on! systenic syrrpnlgoms, SociFal " Punctioh’ &l

enot i onal st airithe pres@ntiweh@adiges from 32 to 224, wth higher scores
indicating a better quality of life), the Quality of Life Rheunatoid
Arthritis Scale, or other accepted clinical assessnent scale as known in

the field. A sustBHimag sgeumy albugyip aggsibeddn O JBO7@KGe £)2--riBdligt s Grthin

di sease or disord LR 51 1cithO % BYe0Re Ak &t BRLIBLS: ON a
gi ven clinical scaqga?{:s |hn I ?:tg(%ﬁl vem%gﬁﬁec% g}gbt?@g" e‘trleat mgnlt. eStl m]gf ar i/,
prophyl axi s per f obyrederasicyig a conposition as described herein is

effectl ¥s | Pt hﬁurcr)lgg gérurcr)lralbsuefnvigr(ﬁky consisting of a single non-glycosylated polypeptide

chain of 585 amino acids with a formula molecular weight of 66,500 (See,
Meloun, et al., FEBS Letters 58:136 (1975); Behrens, et al., Fed. Proc. 34:591
(1975); Lawn, et al., Nucleic Acids Research 9:6102-6114 (1981); Minghetti, et

al., J. Biol. Chem. 261:6747 (1986));



of one or nore synptons is delayed, reduced or abolished relative to such
synptons in a simlar individual (human or animal nodel) not treated with

t he conposDt20mVM63A8conposi ti on containing a |igand (e.gPCTEAROINDG6G395

ant agoni st) or cocktail thereof according to the present invention nay be
utilised in prophylactic and therapeutic settings to aid in the alteration,
i nactivation, killing or renoval of a sekgct target cell population in a
manmal . 1 n addition, the selected repertoires of pol ypeptides descri bed
herein may be used extracorporeally or in vitro selectively to kil

depl ete or ot har wAsgolgfbgsHid watiyntr emaMgdo@ drdag@kntCof lalhepn| at Hesaribém a

het er ogeneous coll ection of cells. Blood froma nmamal may be conbi ned

ext racor poreal |y Weithamhee! o ghie & ith €eetsy3 T HE (Hdsi red cell's are killed or
othervi se 1 emovedafr g AdihRAdof OhridityuBictiBod Q#E@sambm Do2pGQY dagce
with standard tec ni ques. conposition contalnin %e , agoni st
or antagoni st) acHa(tBRY), ﬁ@(ﬂﬁé9p&b§éﬁm9bmmédL%@ﬁHﬁmyn®éagansbamwem1-
prophylac%ic and %&fr%ngﬁic settings to aid in the alteration,

i nactivation, Kil enoval of a select target cell populatlon in a
mammal . The | i gands (@®uhin fradhhdnt orr abgalt Anfki@idbd aNERIPINCEH Se.gagDlisit7s) dAb
nmononers) can be admnistered and or fornulated together with one or nore
addi ti onal t her apait HA(b20Qand\fmegakattbstwapp i@ -X), ydses Kds gny ngmbpagion g
adm ni stered with;an.,addi tional therapeutic agent, the ligand can be

adm ni stered before, sinultaneously with or subsequent to adm nistration of
the additional agent. Cenerally, the ligand and additional agent are

adm ni st ered i iWhemamnenc tolnannomb chail fellgfs aﬂermﬁ«g Inaﬁetpf(etghealapmm,itmarefe&mct I n

a preferred embodi ment o e inventign. ph utlc 05|t|

ot ai i K S0 BN 4% A EitsPgaaes TRaIysks 1 RGP he
present i nvenpbgpepimys, kAR H%dﬂlﬁi aﬁ@dnﬂagdslﬁm e)fahé ynvte@tlcnﬁtlt @z!iH B¢ |c6njlﬂ§ﬁ9d of
such a treatnent. Parenteral adm nistration maé/% e pertorne

subcut aneous USIp@eRaTHitabla mgthady suchup.dehiseistusiap ithe é%gwnmr@n%flg BIOKY i nge,
optionally a(égg Nadti fﬁFﬁY HhBY %r Ab ferl%tds}ﬁ%l aYS’ln%qJ) Mogtako R Mhahaldeon can

be perforned means of an i nfusi r optionis a
corrp03| tion awihgdn pﬂyelmeWherpovﬂjerfumn aroteulqw dwbcbﬁrd ashe smghn milgteptidd omimf t he

GP- | or 0 or der. vat | or
o monay 1202k e et RRRGRE iR BN ' il s B BB %) ogue
or derivati VBln@fngtIh@letynV&llt'ﬁrhzﬁﬁfe@@-Bor@{l@@lobQaﬂ-@@’laﬁh@{l@lﬂ@duﬁlﬁgﬂlf'pdﬁlﬁdmlhﬂk;ér e .

g. froma patch, optionally an ionfaphoretic patc ransnucosa %%&
IIy,

g. bucally. PFYSENBRCiEfh S maPidy h@e&mgﬁlhq%ﬂé’\"a%%@ﬁ? AP S8 E8

e.g. as a pi bl woaRBudR016ihRle ifked-discREKELE AR ApWai-ay fpSsnd rlh ke for
obesity treatnent). A conposition for parenteral adnlnlstratlon of GLP-1

conpounds mayresénprdigskenys & phwider epamdes fos ldiesmrihbemesent ViDc0@¢r002 iBéne
(US2003 }&97 %Oéll %gtor rg{lgat 1%91 ctgr?%tgltﬂro éh a%feﬁca?rf%ﬁgr Suc nﬁ)t Qe 1calelnq<eglf1?[]rent

the presént FnvVention r he "u ound *accor
i nvention fodegchbecp}ﬁdz@arlawllmls@he appmdatecaﬂﬁﬂ@théxdrnkeﬂaehattm@@ztbmmfubfor this

peci 110" enbBUPAEnRElKe hecueh i Gt BAES Nefaithetig 1 < b PBBP A Gt an
i nsul i not r opiigk&@3RA be a protease resistant linker. Typically, a polypeptide that enhances serum
half-life in vivo is a polypeptide which occurs naturally in vivo and which resists

25  degradation or removal by endogenous mechanisms which remove unwanted material

from the organism (e.g., human). For example, a polypeptide that enhances serum half-

life in vivo can be selected from proteins from the extracellular matrix, proteins found in

blood, proteins found at the blood brain barrier or in neural tissue, proteins localized to

the kidney, liver, lung, heart, skin or bone, stress proteins, disecase-specific proteins, or

30  proteins involved in Fc transport.



and incretin, a glucagon-like 1 peptide, a G.P-1 peptide, a GP-1 anal ogue,
a GP-1 derivative, PYY, a PYY peptide, a PYY anal ogue, a PYY derivative,
Exendi n- yvoan10@essidi n- 3 pepti de, an Exendi n-3 anal ogue, Pam/EE2@0654393
derivative, Exendin-4, an Exendin-4 peptide, an Exendin-4 anal ogue, an
Exendi n-4 derivative or a conbination of two or nore of these (e.g., G.P-I
peptide and a PYY peptide). The treatnenggw th a conpound according to the
present invention nay al so be conbined with a second or nore

phar macol ogi cal |y active substances which nmay or nay not be part of the
drug conjugate or If ¢sbdimedtO6f ¥ aiihon @RcraselithBugRluetiedsdlsar, aitdadioabet i ¢
agents, antiobesity agents, appetite regul ating agents, antihypertensive
agents, agenth§ ¥s§rOf #b anti-elf %R ROt/ E¥D piede AETHY. BRtagemiss|ar digand g the

resulting fr g i i i f Al Ent
and/ or preve%gkgﬁngﬁqgg%%%ﬁ@g%?gggq%%%ﬁgﬁgggggfgggggﬁf??%ﬂkﬁﬁgiégr
associ at ed wihahcabpesics pne bnmblreorprled efitthe ORexdf at dreb ekiheeseinten that binds

"antidi abgti ¢ _agent." incl co unds fa he treat t and/ or prophyl axi s
of i naur i r efE ERless’ G I5Rs SRS AERs e lep el R BR o REleRL E AR

pat hophysi ol effibeal, dieSHrantSld, RORNKT Sedeper @RSEA duhdin bt be BGF veedib) The in
vivo applications of imunagl obulins, especially antibgdies and nost

especi al | y afAtSFiogds af # AGAkT & kercoaptried agrordingly fb Rrovideghwshsgre gf\pgonists or

di sul phi de bg&@g&n@%ﬁn{a}eﬁ doRGHRY $n pAADSH 2 MD T &1 this RLPLARLAWE BBERAESs T rom
the body; thus, "whilst tThey are able to reach nost parts of the body

rapi dly, and(@s0423%R6}. theplissthsors dwhichais irsorpogetérhbyicésrertichei r i n vi vo

appl i catijgns havebegn L ed Oy dheld ki b of persist ence. i yiye. One
enbodi nent of the i nvention Solves this Prébiem Dy *previti g i ncreasey

hal f-1ife of céigrides ganshsnundglvbwlth dingle caristde demtinyod doigesi apewly (ALY ehat | MES
in the body of tﬁﬁ funct'ongl activity of the I{ and.. gfthods for.

phar macoki nef#cPIAAE JRICEICHY dOTfatsst #itigan e SPMPICHSAG R erMRe {Rgians gé
famliar to tQheseqgkih hedidile FIfadr The PRIP ABYo ARG LAWRD) HAlyieanett A et
al: Chemcal Stability of Pharmaceuticals: A Handbook for Pharnacists and
in Peters et caisistfapeme drbnatconssakssstillyAf puciict dakl Thppgonse Ar (toge)st

Ref erenceci s 0 e T CQKi i CSh i hal dj er kO

publ 1 shed® by R PS8 HREERESY ARG IR GO PR b B
phgrnafﬁklnemnmzpaﬁg?ﬁbeﬁfﬁﬁ?@h@qgIngﬂ&Paﬁamdygvafﬂagh?L?«Mﬁ%gimanﬂmarga
under e curve, : ives al. pha an e an an be
ot er i ned. 1 I B0 hBrcomariim  UAB QR LR RO S ATtIega s Agaringt A ABY The
W nNonl i n angjns hisotRa¢daardtamaidiabh 6r dpiope RNArshanhivamy. . Muntain View,
CA94040, USA) can be used, for exanple, to nodel the curve. In a first

phase (the al pha PelaBayideshdAbp.greadisissind paageosth geqeading jo dicdaydnbar cohb¢ n t he
patient, ,yit I . nat i . e i t er m nal
Phase whi ¢ RSTRITEL S b KRy of RiyBie HRA0N, RIARE GRahe kRIS B et MO &L <

decr easi ng a$gG-hke fargatsdchiment eatitedidsy nmaniedpatibatits, hiuinen tntédlodies, dnadlé | i fe

is the half |jfe of, the first.phase and the.t beta. half |ife is. the.half
e or e SMIEARTOHAS biRaTAC SARRL ulabSar heRb LS mrtbody i OB on
provides a | hg@ab@nRFs #dCRAROGinickOBf SRMMBHY eRG ehalds GRAGr ABEOEIHIMY ahtachhe

invention having a ta haflife in the range of 15 mnutes or nore. |In one
enbodi ment , PHEMERRgmestdofofnyt ¢fethe dorgeoing (89, mifiyufregmeny fe.gi pingleschain Kour |

25  (scFv), a disulfide bonded Fv), a Fab fragment, a Fab’ fragment, a F(ab’), fragment), a
single variable domain (e.g., Vu, V1), a dAb, and modified versions of any of the
foregoing (e.g., modified by the covalent attachment of polyalkylene glycol (e.g.,
polyethylene glycol, polypropylene glycol, polybutylene glycol) or other suitable
polymer).

30 In some embodiments, the invention provides a ligand (e.g., an anti-TNFR1

antagonist) that is an IgG-like format. Such formats have the conventional four chain



2 hours, 3 hours, 4 hours, 5 hours, 6 hours, 7 hours, 10 hours, 11 hours or
12 hours. Inaddition, or alternatively, a |ligand or conposition according
to the i rwenvicow3swl | have a ta half life in the range @CTEP2000/0663d5
including 12 hours. In one enbodi ment, the upper end of the range is 11,

10, 9, 8, 7, 6 or 5 hours. An exanple of a suitable range is 1 to 6 hours,
2 to 5 hours or 3 to 4 hours. In one enbgglinment, the present invention
provi des a |ligand (pol ypeptide, dAb, agonist or antagonist) or a

conposi tion conprising a ligand according to the invention having a tb

hal flife in tih@uirdngeanagGZnblcOOU(S hedvyliais ahd maqlgﬁﬂbmhsoremtwhlbmné ower
end of the range is 3 hours, 4 hours, 5 hours, 6 hours hour s, 10 hours ,
11 hours, or P Rbiiesvarhleaggions Wu apd oalMidhaxg Do gﬁplaaed Withrid dop of the
conposition n Nt [ f up
to and inclugﬁﬁg&gf1HH%$§&H&ﬁmg§g éngquﬁixgﬂtmﬂgkkh%g%\ghﬁgg?ggﬁnggnge i's
12 hours, 24rdgmmskis Iﬁpld@ﬁylswnls adlaybsor ﬁngiayaf;lableodmiaays, at1&staysolowhizD idays. | n
one embodj ment a | i osi.ti ccording invention w.l| have
2" b har 1711 ani ot 3Piaeea 5 TSRk O BETRERAS: ofe AP chhaerete WY
be in the raggfaih@) tthat4e uhided 1hl’hnaIngJl’11Eé1&l’rmaﬂb£}dh£K%nfheS§atﬂe|sped:lﬁcw bl be
in the range 12 to 26 _hours. In additjon, or alternatively to the above

criteria, théiflsrassreificiirsnt singembediments the inhkoformatdy plentgrd can
conprising aplyOopRGafe q&;@h aﬂﬂgénoontl}l;)etdldq(\é%“énﬁntap&y mggeﬁand\% ‘SH%L{Rre(a 3f ea

under the curve) 1 n the range 1 ny. hore.” I n one enbodi nent,
the | ower enduwhpackeiticandger c@nfple 1, IgGShkerormeS@an bOmonPOcibe a@d)@ormglsm n/m .

I n addlt n, ,of..al natlvel Q S|t|on C ng, to
i mvent 1 ol nad TR bkt et bPRN b P EEGRRSORP AT ERR b @ hO°
enbodi nent, btdiee up@ﬁiﬁim@/ﬂdncbfanbﬁher dabgehat $adQ0 diffdéht @ﬁﬁﬁcRﬁOblsﬁé&ﬁic 0, 75

or 50 ng. n1n/n1 In one enpbodi nent a |igan acco din 0 the i nvention wl |
have a AUC i ﬁorflﬁrésertﬁ’ﬁg@t?gp@g}aéﬂ nlfer B W@Clgf’ 8@%’ pavergommon
fol l owing: 1yt dlffél@gt ﬂﬁcﬁ"cﬂ{/ Niispebict Qld]c%gfg@esnﬁ@{ Ma sebond @A&Sth@ghzmer’[ﬁéd

and 15 to 50ng. m n/ z peptides and d the invention and a onlsts
or ant agoni sﬁ@n%@mrﬁ@b’ng f Hésh‘\ltawhb@ difgarerdtpecifieity had/e Rurthrdfdr wit

hydr odyn:flglr adﬁ‘#‘e%e%l’t sé]e%{f ﬁl’e MY & Q&ﬂjﬂ bd (atAb? & ch"ratgéée)c%c ansdecroﬁ{prlse

al bum n erri errin rece or or a
transferrin- ﬁnmdamgﬂpmemhomvéméﬁﬁmﬁusmmﬂanylMmdngmndQQMmgmemsoﬁk;}hke

j ti t tid dAb i st
and ant agoni SRR ol eBAbGba 4Py di- SH00 Geh Db IR TRdgerbogmcsh e -
anti body or as-@Re @(Mﬂa&o&Yanﬁgergbmdfn@rﬂ’%&ﬂeﬁﬁt tBsred &Ahot draRlink k@l )aRiigdn( ab" )

2, 19gG scFv). Hydrodynam c size of the Iigands (e.g., dAb nononers and
mul timers) ofort ganiphs eihe f@ﬁn#aylarzsebed@t%lpmlﬁédfqnsﬁafggt eBtigrvds Tusoamlemaat wel |

known in,ghe EXA sed to
determ neét hea[ytaa?lgg@dr/lam ng é@z%&gpde&k F%lg%{r gb; e gefﬂlltﬂ ?(E]P%t o) ﬁré&

matri ces f or tideligandican g ahHgGﬂ]ydhecfdlymmIﬁ dssmzﬁsth@ﬁgG likgafoahaat csauo:hrrmsse a
cross-linked agarose matri.ce | ] own and readj|y avail able. The

i oe ot gantedraR ey buridh i Rony SRR RRR SRR o Ptk ARG 0 dao
nonomer), canc heccyld adi/densndi® dix0totilendie ke, apitct eald aB 2509 78xanpl e,
where ligand is intended to | eave the circul ati on and enter into perlpheral

tissues, it MondeserdbNO $Y0UEEMengen ¢y bir W IBMP | sPember $hd994gand 1 ow to
facilitape ext raVE‘E@f 20 OF A0 ik & iBh Wﬁﬁ@&%ﬁé,t&g&d}&& bYEhMagofRBH Ral b 1S

desired to have t gand remain In
be formatted as a fusion protein that contains a first immunoglobulin single variable

domain that is fused directly to a second immunoglobulin single variable domain. If
desired such a format can further comprise a half-life extending moiety. For example,
the ligand can comprise a first immunoglobulin single variable domain that is fused
30  directly to a second immunoglobulin single variable domain that is fused directly to an

immunoglobulin single variable domain that binds serum albumin.



systemc circulation for a longer period of time the size of the |ligand can
be increased, for exanple by formatting as an Ig |like protein. Half-life
ext ensi orwbyotoarwgsEs8i Nng an anti gen or epitope that incre&seEPr@bied3vye in
vivo The hydrodynam nc size of a ligand and its serumhalf-life can also be
i ncreased by conjugating or associating a target antigen binding

pol ypepti de, dAb, agonist or antagonist_gf.-the invention to a binding
domain (e.g., antibody or antibody fragnent) that binds an antigen or
epitope that increases half-live in vivo, as described herein. For exanple,
the target antigeGehiragi g @gankion ®f Ghe pHIOpHBIER tdo@INs ARA HCe GO dFALRE Or
linked to an anti-serum al bum n or anti-neonatal Fc receptor antibody or
anti body fr agBnindiag gpecaficitynfor adaresh aashvhethsn ile Agandcompgisest Hlinkshis Eab,
Fab' or scFv o B o SA |, no : k=ne tal,:

A 11 body or - Bt Qe A o b B et PRERY Oy
conpri ses a goafdeobattes bindoteechafacomstiputhap rogiice raaishtatiomt  Allndrianthtioos (¢.fe

group congsi st,i 0 -4, Lipocal |in, SpA, an affibody, an avingr, G oE
ana-Fbr ongc: B LuBker Rt edonauPBEaMAA i Bitoafie R bOF et e Rhanal
(WO2008096158iat LS8 225820kioh ahatdirsGli@sdus e ®bindhesehahichdkilg @argri dusilyvhi ch
domai ns and their sequences are incorporated herein by reference and form
part of the Hk§6ﬁ§gﬁﬂ@ﬁﬁﬂm€he present text). Conjugating refers to a
conposition conpr P§lgﬂ%ﬁglasy REPHADE acRling 9QRI BlcRlon2HAURY 8Ab HMonbRrs,
invention that is bonded (covalently or npncovalent1y) to a binding donmain
that bi nds sdmar andumias, c8uibt dinked focdnygpeipodidEs raghat cemhanee oseemth of

LN receptor specifi.c

hal f-1ife,inwvivo,inglude, for, exa e, transf.err t .
7 gand nklr oganL Cat G, PR G B TRRL FOBRRRE Shubrhndfe
5, 977, 307, t higardde amkeéngsa ohglhiucRotdesclqiane po harededi@r siah bbys¢Elogirepee) ,
brain capillan%>endoth Iiag%cell,receg%or, tﬁ%nsferrinh transferrin

receptor {e. §Uh RAOYRTBYEESt [ BHEPERIIHMPECXH PYIdes digters: ATmPRsRCinely M ofr owt h
factor 1 (1| Ghellort®6aRnel dabisitbiRes | ke growth factor 2 (1 GF 2) receptor,
insulin receptor, blood coagulation factor X, D antitrypsin and FINF | a.
Sui t abl e pol ypepti des that enhance serumhalf-life also include al pha- 1
glycoproEginE&%ﬁﬁﬁﬁgﬂg i §NA¢(3, al pha- 1 antichynotrypsin (ACT), alpha- 1
m crogl obul i n" (protein . AIM, antithrombin I'Il (AT I11), apolipoprotein
A-1 (Apo A-1), apolipoprotein B (Apo B), ceruloplasmn (Cp), conplenent
conponent C3Ek&8ple Iconpl ement conponent C4 (C4), C esterase inhibitor (C
INH), C-reactive protein (CRP), ferritin (FER), henopexin (HPX)
| i popr ot ei n( AimEcatddy mannosebi ndi ng protein (MBP), nyogl obin (Mo0),
preal bum n (transthyretin; PAL), retinol binding protein (RBP), and
r heurmt o2 f act or ThRRAM sufhcatibdy prast i Aktamy prpleahe resitpniceriapivael RAPr x
i ncl ude, for b, .G 1L NS ks I 4 [Wels jr R,
Col 1 agens ar & p e (i BERR Rl B RRL"HeciBh 8P R ROL I RAFE L
types of col vaigmn cooipesink d3PRAINMY cadistaantGLP-k Noaferred ounasl hereidiab f&slahi) part s
of the body, e.g. type.l coll age accounti.ng for 90% of body coll agen)
Pound.i - boneSEReFish aSRment SarRt STourtsp Ot it ope e |
col | agen f oupetuiringCan t tht a@@resvioht BRbal Al Sdescriveti ORdteid, anaRdbudiAbire olds afiunor
of the ege. Suitabl e proteins fromthe bl ood include, for exanple, plasma
pr ot ei ns2§ e. gnmupegheliuhin spete apiable dpepin thaf spectlicalty Rinds ssTHM b Wipnogen {e. g.,
fibrinogen A fibrinogen B), serumanyloid protein A haptogl obin,
profilin, ubiquitin, uteroglobulin and b-2-

GLP-1 receptor

The glucagon-like peptide-1 receptor (GLP-1R) belongs to the family B1 of

seven transmembrane G protein-coupled receptors. Binding interactions between the

30  receptor and its natural agonist ligand GLP-1 is initiated by ligand binding to
extracellular N-terminal domain of the receptor (ECD GLP-1R) and followed by
interaction with the core of transmembrane portion (Al-Sabah et al, 2003; FEBS Lett;



m crogl obulin), enzynmes and enzyne inhibitors {e.g., plasm nogen, |ysozyne,
cystatin C, alpha- l-antitrypsin and pancreatic trypsin inhibitor),

pr ot ei ns WO 2btv6BsMUNEe system such as i nmunogl obul i n pPOT&PR®If663g5 , | gA,
gD, IgE, 1gG IgM imunoglobulin |ight chains (kappa/lanbda)), transport
proteins {e.g., retinol binding protein, a- 1m croglobulin), defensins
(e.g., beta-defensin 1, neutrophil defengyrn 1, neutrophil defensin 2 and
neutrophil defensin 3) and the |ike. Suitable proteins found at the bl ood
brain barrier or in neural tissue include, for exanple, nelanocortin
receptor, nysbi(B): 3asGRMbRIsdEd SHSRAhiteTLRNGiddRf tb ithkeisol el NaktBinpiadoyept | des
t hat enhance serumhalf-life in vivo also include proteins |ocalized to the
ki dney (e.g.Is péigedy it ihg, traﬂlyraenblvne@pxeagewmoa%awheuelhIhﬁnaﬁfmahem?%? Kl ,
Heymann' s an I Vi r I

dehydr ogenasQI,J&E%Z)g('?))l\ﬁ)z{tg%‘gétl gtisahls cgt Ilglgle(t?}lte%lhtQﬂge(ll?je 10(@5e9%0), gég(%?lgtucs)? ;(/)f
conponent , whHiecwhdle mdssptog Ay nopdetimblesfor pbage sdattivo in velunear due( ®. e, pobiSP 27,
whi ch is associat ed ate car 0 roteins | ocalized to the
okin (oo RapEYT Rptbitnar oBiblot il SRETRENTH, BERHS: BhouBiR oy ne
(BMPS) , vvhl chvithog @bilset daérgbite thé adesdrel mtfn@emﬂawdinélawa@rus@d wqefagam Iy
of proteins that denonstrate ost eO(t;enl c activity, ( BWP-2, BMP-4

BMVP-5, BMP- 6 Sl Simpiiy @y expeiippgn grpf’e%ﬂrch@hfa%eétdepﬁgln@én@ecu@rvaﬁmfﬁp%t
antigen, hergepthrEegpt or, oestrogen receptor, cathepsins (e.g.,

cat hepsin B, which can be found in Iiver and spl een)). Suitable

di sease-specific proteins include, for exanple, anti gens expressed only on

T-cel | I ' '
oct coprotbger tn 1 1 BRAECF AR TR BB I KR BB S ot

menber of thECﬁ\IELPeReapéasrfoﬂaml y, expressed on activated T cells and

specifically up-regulated in human T cell |eukem a virus type-|

(HTLV-1)-producing cells; see |Inmunol. 165 (1):263-70 (2000)). Suitable

di sease- specNﬂlFléo%f?eogteé‘il‘?ﬁ‘ﬁe BEQID NQ:Dkle, for exanpl e, netall oprot eases

(associated with arthritis/cancers) includi n% C6512 Drosophl | a, human

parapl egilh, RIREYORCIG RGRERG 20CHEORE Tt SEECEHEC IQ,G PoTNth

factors, inclOG@dG Cei‘&% @CIGQQQ%I%N EEREAGCATt SPCCAEEGT

fi brobl ast g Téﬁcgﬁ*@otﬁ@@ ara %\MCI‘FPGCTCCCTG

fact or/ vascufar E? W nd U 1 GA

factor-a éTfo é F@ §F§ Gﬁﬁ?ﬁ € 14

i nt er | eukY n- §CEPEC

grow h facto AEPRY

pl at el et - der |

pol ypepti desg

proteins,suc

i ntracel Fil a ¥A

that a cell g cArERhE g \Qut e

death (necrogie) \QEGH S %BG%%G%A@@M

extracel | ul arc chb'rgg@zi AU GHMEA A e@'@A ﬁidé

extracel byl an Adaig GabE ege bCAﬁL Ca 6ELb9cE %ﬁ‘@i&z‘& Qns

I nvention tC’c*’}“c WARRTY ShAR GG ARDP! BCcPERLRIARE | AVRL¥SETAR FecddAiERYr

i nclude, for cfapPGRGAB RERBITGheeePh REALRCAGH NPMRGRETEEEB) cTddtd Fodrc

recept or has \twgdenetl oRfecBOEAGRT M@ ir@iR; PeheidRIAda U%%A‘ATG*GHCA

delivery. Thectdldons aneTabaAddRansradceircd@remc@AberTd@ACcGGCT

35 CCTTCTTCCT CTACAGCAAG CTCACCGTGG ACAAGAGCAG GTGGCAGCAG

GGGAACGTCT TCTCATGCTC CGTGATGCAT GAGGCTCTGC ACAACCACTA
CACGCAGAAG AGCCTCTCCC TGTCTCCGGG TAAACATCAC CATCATCATC

ACTGA

40  Amino Acid sequence (SEQ ID NO: 2):



child across the placenta (2) protection of 1gG from degradation thereby
prolonging its serumhalf-life. It is thought that the receptor recycles

| gG fromwodonwsesss (See, Holliger et al, Nat Bi ot echnolPCIBPZ)0908:39%5
(1997).) dAbs that Bind Serum Al bum n (Al budAbs(tn)) The invention in one
enbodi nent provides a pol ypepti de, agoni st or antagonist {e.g., dual
specific ligand conprising an anti- targgg.-antigen dAb (a first dAb)) that
binds to target antigen and a second dAb that binds serumal bumin (SA), the
second dAb binding SAwith a KD as determ ned by surface plasnon resonance
of InMto 1, MAGAPGPLRE, ALOLLEGMVGER AGKRPGGATEOSL WETVIROWRZEORREWIHRIAOO or
500 mM {i . e. TEOPPPATDIO FENRTHDEN A OWPHEEFGAR oyNOSOPY I WAS9VPQEHY or 3
to 70 nMor IQEttAEdL w2 LFKDASSLP WM RbLSOCEEXR MRIGERXEPER QY A IYIASEPK S

?gﬁ erm ned ng%gg& ﬁ»golﬁg 668N q:PPk@@%eTEWﬁgﬁ PEOL qé@ev VSHE 040
pl asnon resoﬁ‘@]&‘?s Pp%%hﬁ%&%%;%&i ; ’P. % 18}31\!% H@,l, 2

orSmMIn a first
anti - SA dAb QKD
and/or K, f | e usi ng Bi aCor e)

of the second dAb_f r its target is froml to 100000t|nes 100 to

100000, &f 1000 t&ha6EBIR E6P v0dty exarestrdonith e fesslc Ealsewalic}(nemgqlfgﬂ iBftiaf he
first dAb fop,§atibf o?'ﬂﬁe ﬁ%ﬂgbﬁ@%emm ﬁ@é&@u%hg%%b ée‘fechb‘ﬁ@a@héﬁﬁﬁm

al bum n (HSA). For exanple, the first bi nds an aff’lnlty

appr oxi mat el }‘/ecst_lﬁiomuldmhcm be cd’p@ﬂs@ume@Nmblqwdfsdbt@St arget with an
affinityof 100 pM In one enbodi nent, the serum al bum n is human serum

al bumin (HSA). In one enbodi ment, the first dAb binds SA (e.g., HSA) with a
KD of appr oxireaiphhge soldctidar exanpl e 70, 100, 150 or 200 nM Details of dual

specific ligands are found jn 300 9, W004003019. and 4058821. The
ligands &f the inVEWt1EH p@ﬁﬁf@%ﬁ%ﬁéﬂﬁ%@@&hﬁﬁ%ﬁace r(ioeeﬂav}éab PrpBgcepiehds

serum al bum @aI{&Aasea\/ﬁ;r%hgg 1%g,§,rsgpeae(qlsby surface plasnmon resonance of
InMto 1, 2, 3, 4, 50, 60, 70, 100, 200, 300, 400 or 500
n1\/|(i..,x109t05x104) or 100 nMto 10 MM or 1 to 5 mMor 3 to 70

nM or 10nMt 4 or 5m M For exanple 30 to 70 nM as determ ned by
surface pl as 4 e‘%Ct(ﬁgance In one enbodi nent, the first dAb (or a dAb

nmononer) bi nds SAA( ﬁlaglentthﬁ)lagmi (fth) aisplby asctdetpOMaédwhichsidrd daevaplbasfron

resonanc roxi mately 150,, 200, 300 1, 2 or 3
I'n 02% eRBOB S Usg WlaﬂFhr etbaa?f’goeﬁcgzﬁ‘e&fdnﬂgaa% thg %/L%fﬁmaa Profakr |
fOF exanpl e %duhﬁﬂé%n% cfo'h@d[rlnlbett\%c‘h 1@5&1&%@5%@&) ﬁBviﬁé@'ﬁ&telhfgeﬁe arrRnaci ds,
or greater than 3 amno acids or greater than 4 6, 8, 9, 10, 15 or

20 anmi no aci 8POM. enéeseiirddinn¥iy 2 03/Q8éﬁb%rls Pldﬁk‘e?fth(?ghfélaft Ed phaggrvegioar no
d h h t
201 05) 1 SSROUTANCH: ROREN YR 8809, Up HOL OB LB BB ot o

particul ar enixhdicaesntfsceqiroteme(AS)anpha] p@gdn(WOsz(mﬁd)%@ﬂﬂaglma]sstcsntaﬂnk\e cd Ab
bi nds hugpn serum Ibun1 d, conpet es i n 0 um n dAb
oel oot 0d2F rofit 2 GOt Misnrdd RBORS pehier Mushfish SBaB¢ Retadh 3056 i
(US2006 1062@3hef or disclosure of these sequences whi ch sequences and

their nucleic acid counterpart are incorporated herein
Modifications of pPDOM4 which lead to pDOM34 include:

1.) Knock out of the Ncol site at 7476nt position of pDOM4
2) Deletion of the Myc tag fused to N’terminus of cplll
30 3) Introduction of Ncol restriction site to facilitate cloning straight after
the signal peptide.

The genes encoding library repertoires were cloned as Ncol/Notl fragments.



by reference and formpart of the disclosure of the present text), DOWmMm 16
(SEQ ID NO 473), DOWm 12 (SEQ ID NO 474), DOWm 26 (SEQ ID NGO 475),
DOVZr -1 (8BQuiodedEms 476), DOWr-3 (SEQ I D NO 477), DOVPCTAP®RQd3RS NO:
478), DOMIr-5 (SEQ ID NO 479), DOWr-7 (SEQ ID NO 480), DOWr-8 (SEQ ID
NO 481), DOWh-2 (SEQ ID NO 482), DOWh-3 (SEQ ID NO 483), DOMrh-4 (SEQ
I D NO 484), DOWh-6 (SEQ ID NO 485), Dgdrh-1 (SEQ ID NGO 486), DOMrh-7
(SEQ ID NO 487), DOMrh-22 (SEQ I D NO 489), DOWh-23 (SEQ ID NG 490),
DOWh-24 (SEQ I D NO 491), DOMrh-25 (SEQ | DNG 492), DOWh-26 (SEQ I D NO
493), DOMrh-21 ( SER {/@td\ﬂ@asﬂv%ﬁa atMD -l MsaQcd1, NSYated I)h usDOWE IPIBm(SEQ | D
NO 496), DOWrr-13 (SESQ NO DOWr - 14 (SEQ | D NO  498), DOWr- 15
(SEQ I D NO Mgy Pr Bge)Smo thbswcoar)@@)ﬂacmvvﬁs 1splatedeley pesiugochigrdg |

gg){l)?r -18 ( SE%fh?SNgtﬁa%%N%ﬁqu&m%{mrﬁgg ﬂe?arl\%es g@a’r}fﬁbmm& N?aQnaQéF}%é)( SEQ

ID NO 507), VRO wa@4ut(\SEQNCDI NCdNEtIS?)lZYIM\Mﬂo@Blg(lSEE@t] © Nice56H)igaDaMrT - 26

o - 20 BT b NS ol (B OB (TSR ity PP RREOHE No

515), DOWIr - Burificcdh theMan rbdified “BNET T33A Qe htDebNen9lo NecdIS@E Notl sites
WO2007080392 (U8200700035493 faor disclosure of these sequences, which
sequences an@n CREmasaic] il 000 e9lamps (e Aftah erifadomyicsar N AoYasi tichy
reference ang, £QimLAGHLwil ildsidh BRLOKUHeAGaghlifspr esent text; the SEQ 1D
No's in this paragraph are those that appear i n WO2007080392), dAb8
(dAbl O, dAb 10, dAb36, dAb7r20 (DOWFr20), dAb7r21 (DOM7r21), dAb7r22

(DC]VI?rZZ%[O dARZF 23.(DOMIr 23) . dAb7r24 (DOMPr24), dAb7r25 (DOMIr25), dAb7r26
( DOVIr 26) dm&é%%ﬁ 7r28 (DOMPr28), dAb7r29 (DOMZr29), dAb7r29
(DOVI7r29), dAb7r 3E1g(h@@hﬂép%ii))1resjﬁbﬂerc3ﬁsthmﬂsa3é’d on d%@ﬁAﬁBX(@@ﬂfﬂ&Bblecﬂéb?r 33
(DOWPr 33), dAb7h22 (DOMIh22), M 23 h24 [%%g%hm)’ dAb7h25
( DOWZh25) d%?hfz%ng(ww@)‘sma ‘nﬁ%’“h @ h30), dAb7h31
(DOWh31), dAb2 (dAbs 4,7, 41), dAb4 dAb7 dAbl | , dAbl2 (dAb7mi 2), dAbl3

(dAb 15), dAbl5, dAb 16 (dAb21 dAb7m 6) , dAb 17, dAb 18, dAb 19, dAb21,
dAb22, dAb23 %22173’6)%25 dAb26, dAb7n26), dAb27, dAb30 (dAb35), dAb31,
dAb33, d (dAb54) dAb41l, dAb46 (dAbs 47, 52 and 56),
dAb47, d Anﬂﬁ%%@dsa&'@%@c dAb55, dAb56, dAb7m 2, dAb7m 6, dAb7n26, dAb7rl
(DOM 7rl), dHM}ECBTEW$$S)LEGQAMHIMVK§3RCHMQB) NDOW/r5), dAb7r7
(DOM7r7), dAb7r8 (DOWr8), dAb7rl3 (DOM7rl3), dAb7rl 4 (DOVZrl 4), dAb7rl5
(DOM7r15), dAb7rl6 (DOVFrl6), dAb7rl7 (DOWFrl7), dAb7rlI 8 (DOWFrl8), dAb7rl9
(DOMZr19), dARRbtd gﬁba dAb7h2 (DOV|7h2) dAb7h6 (DOV|7h6) dAb7h7
(DOWZh7), dAb7h8 h8 dAb7h9 % dAb7hl O (DOW M), dAb7hl 1
(DOWrhl 1), &AF TzG ?CTHW) AYCTHABATETE G Adb7pl
(DOMrpl ) 5 g'; bM%Afﬁﬁ%T\f%ﬁ?%éMé@éﬁﬁ%?@RZ 6)(skey Ip

di scl osure o] these sequences, I ch sequences and therr nucl e C "aci
counterpart &e4) ncorporated herein by reference and formpart of the

di scl osure of the present text). Alternative nanes are shown in brackets
after the dAb, e.g. dAb8 has an alternative

The DAT-X parental molecules further comprises a fusion with DOM7h-14 (a
domain antibody (dAb) which binds serum albumin (albudab; AlbudAb™)).
25
DOM7h-14:
Amino acid sequence:
DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWY QQKPGKAPKLLIMWRSSL
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGAALPRTFGQGTKVEIKR
30  (SEQ ID NO:5)



nane which is dAblOi.e. dAb8 (dAblO. In certain enbodinents, the dAb
bi nds human serum al bumi n and conprises an am no acid sequence that has at
| east abowO 2800463818 at | east about 85% or at | east aboRCTHP090O6639% | east
about 95% or at |east about 96% or at |east about 97% or at |east about
98% or at |east about 99% am no acid sequence identity with the amno acid
sequence of a dAb selected fromthe groupyconsisting of MSA-16, MSA-26,
DOWm 16 (SEQ ID NO 473), DOMIm 12 (SEQ I D NO 474), DOWm 26 (SEQ I D NO
475), DOWMIr-1 (SEQ ID NO 476), DOMIr-3 (SEQ ID NO 477), DOMIr-4 (SEQ ID
NO 478), DOMGerStid dnbe:NO 479), DOM/r-7 (SEQ I D NO 480), DOV/r-8 (SEQ
I D NO 481), DOWh-2 ESEL%ID NO: %ng DOV h- 3 SE?ID NO. 423 DOV h- 4
(SEQ I D NO  4a8jAT ASEOAMBNGCABSY TC ATQEEL TETNGCA884°C
DoWTh- 7 { SEQUR MO CART A HMIT Gac SR OO (PN BRI SFOEB NG
491) , - E

490), DOWh-24 (SEQTD NO 57 I'D NGO 492) DOMIh- 26 ( SEQ
ID NO. 493) , GDANVKBA QCAGEEA COAKIDIG A8 AGC TR AA ST TCSHE A DCNOG T4EE)GT DOM h- 8

bovgr - 15 (e REA8a T sy s e Gt Ca BB T REd b o

;5([)) 1?\[0 Dgl(\)/Z; - A& A BEQ AOTHEC ASUA T C ROVAGTII G SERQCIP YA GATIITGOOMUIGRAC( SEQ

DOVIr - 21 SE%IDNQ SQ%%) DOMZr - 22 (SEQ I D NO. _506), DOWPr-23
(SEQ I D NO %@ﬁTGWJﬁéAQ QRS PE NGO E6B) CGAGHT TOECLSAA FEORECAYI) |

DOMPT - 26 (SE@T{(Q}MT@@AC@@@EQy)I(@E@ IDNO 5 11), DOW/r-28 (SEQ ID NO
512), DOMIr-29 (SEQ ID NO 513), "DOM/r-30 (SEQ ID NO. 514), DOMr-31 (SEQ
ID NO 515), DOWFr-32 (SEQ ID NO 516), DOWPr-33 (SEQ ID NO 517) (the SEQ

ID No's in thi ar re t hat ;appear. in WO2007080392. .. )
((Us20076803535P a@%@ﬂﬁﬂé‘ lﬂwﬁ%ﬁ&nt‘%l{g‘g%& ar%%%“??‘gi‘?g)%g%‘f?lzlt‘{k%m7r 23,
dAb7r 24, dAb7r25, dAb7r26, dAb7r27, dAb7r28, dAb7r29, dAb7r30, dAb7r31,
dAb7r 32, dAb7r 33, dAb7h21, dAb7h22, dAb7h23, Ab7h24, Ab7h25, Ab7h26,
dAb7h27, dAb¥icHer! lgketin31, dAb2, dAb4, dAb7, dAbl | , dAbl 2, dAbl 3, dAbl5,
dAbl 6, dAbl 7A,0AbL8d sibh@: dAb21, dAb22, dAb23, dAb24, dAb25, dAb26,
dAb27, dAb30, dAb31, dAb33, dAb34, dAb35, dAb38, dAb4l, dAb46, dAb47,
dAb52, dAb53KEfeSHEASARTEAA AKEEAAABANKEA NAKEM /A KBIMAASES IDIHQ 7YY |
dAb7r 3, qg\b7r4, dAb7r5, dAb7r7, dAb7r8, dAb7rl 3, dAb7rl 4, dAb7rl5, dAb7rl 6,
dAb7r1 7, 'dAb7r1 8, dAb7r19, dAb7hl, dAb7h2, dAb7h6, dAb7h7, dAb7h8, dAb7h9,
dAb7hl O, dAbTRltlebtide @éinant:2, dAb7hl 3, dAb7hl 4, dAb7pl, and dAb7p2. For

Ceanence t nat e APGtiCeoe Rl ERGaA A BLE At A AR RRTREI O GRS
about 96% onAtTdGESECARMA GRAGCOGCEGAGRAKAUE GBRGGOGAAA G LASIC(RbOUL
99% am no aci d seguence identity with DOWh-2 (SEQ | D NO 482), DOWh-3 (SEQ

| D NO: 483), GAASERABING A (BNIRNO(BEQ | D NO 485), DOMZh-1 ( SEQ
| D NO: 486), DOWMrh-7 (SEQ I D NO 487), DOMrh-8 (SEQ I D NGO 496), DOWMFr-13 (SEQ
| D NO 497), DOM/r-14 (SEQ I D NO 498), DOWrh-22 (SEQ I D NO 489), DOWh-23

To cover the whole sequence of the *GLP-1 (excluding sites known to be

important for receptor binding (as described, for example, in Sarrauste de Menthiére et
al. Eur J Med Chem. 2004 Jun;39(6):473-80; Neidigh et al. Biochemistry. 2001 Nov
6;40(44):13188-200; Hjorth et al. J Biol Chem. 1994 Dec 2;269(48):30121-4 and
25  Gallwitz et al. Regul Pept. 1996 May 7;63(1):17-22)), 17 repertoires were constructed
using an assembly PCR protocol using Phusion high fidelity Polymerase (NEB) in a 50
microlitres reaction volume. Four randomized nucleotides per library were introduced
by primers in primary PCRs and then assembly was performed with biotinylated
primers. Error prone PCR using Mutazyme II kit (Stratagene), biotinylated primers and

30  5-50 pg of template for a 50 pl reaction introduced random mutations within *GLP-1.



(SEQ I D NG 490), DOMrh-24 (SEQ I D NO 491), DOWrh-25 (SEQ I D NO 492),
DOMZh-26 (SEQ | D NO 493), DOWh-21 (SEQ I D NO 494), DOWh-27 (SEQ I D

NO 495) (WbeoBH@I41® No's in this paragraph are those thatTaEPp@0643n5
W02007080392 (US20070003549)), dAb8, dAb 10, dAb36, dAb7h21l, dAb7h22,
dAb7h23, Ab7h24, Ab7h25, Ab7h26, dAb7h27, dAb7h30, dAb7h31, dAb2, dAb4,
dAb7, dAbl | , dAbl 2, dAbl 3, dAbl5, dAblL6&;_dAbl 7, dAbl8, dAbl9, dAb21
dAb22, dAb23, dAb24, dAb25, dAb26, dAb27, dAb30, dAb31l, dAb33, dAb34,
dAb35, dAb38, dAb4l, dAb46, dAb47, dAb52, dAb53, dAb54, dAb55, dAb56,
dAb7hl, dAb7ie tdARd RRert dAyfh 6f KBTS, | AT sfég\b: hbé, QrrdtAlréhd PER dAb7hI 2,
dAb?hI3 and dAb7hl 4. In certain enbodinents, the dAb binds human serum

al bumi n and E@ﬁﬁﬂﬁ§@§w5ﬁ0§ﬁ¥ﬁ§eﬁ@ﬁ@ﬁ§éﬁﬂéﬁce that has at |east about 80%
or at |east about A@t@/ﬂlg@g‘uoﬁtwﬂtlﬁ%gl QQPNI?II gtge/qmsgfts @Jeré edail?@xﬂtung%(gt roat
| east about 96% or at | east out 9/% or at |east about 98% or “at [ east
about 99@6anpndmaswdﬂ59quWuhnnd@mﬁb@WBmIﬁmlgmmnawampmﬁunddsdqued@@ﬁod a
dAb sel ected fron1the p._co f DOMZh- 2 Q I D NO 482), DOWh-6
(SEQ I D NO 485 e@éﬁép@@gﬂ‘%‘é W“ﬁ(%%m ID NO 487), DOMh-8
(SEQ I D NO 496) m&nﬁgof e st Dgﬁdﬁn‘kﬂ&)es cRMiaR-d2ABe é&@eﬂﬁld@lﬂ&ﬁbn in
DOMrh-24 (SEQ I D NO 491), DOWrh-25 (SEQ |.D hK)492% DOMZh- 26 ( SEQ

NO 493), Dovirh-tha lipgries |tfﬂ?fﬁf®fe4§w) fullpegoten ligatiop gprd Frgmskrmane) of tﬂPFe 11'3@4}6? D
No's in thiseparagraph @%ﬁlohhﬁ)a%e%érﬁ%e@@rp‘ﬁatﬁtal RoMPROGT SO RRolres, with 1
(U820070003549)), dAb7h21, dAb7h22, dAb7h23, Ab7h24, Ab7h25, 7h26,
dAb7h27, dAbThE0graohal Thadigestobctod AbdiinsetAliTthe chalo3132 withi4, DNAHthise (I‘EECBJ)YhZ
dAb7h6, 7h7 7h8 Ab7hl O, 7hl dNﬂm dAb7

dAb7hl 4. %ﬁ %%‘?hqugr NSl é%nspon%%‘g Heis Y Sr/?te)mg}ib“bh“es 5%% n%lﬁroP lr%s Rds
human ser um alebuisdompadt Has/iENB botlkCandCifidr mqv@p,cmoaﬂloeeﬁ@dl for @ Mih BEO(gr oup
consi sting of h- 2 f EQ ID hK)NE& DOM7h-6 (SEQ | D NO 485), D%NV

(SEQ I D NO 486! 2etsesiapn librafigeescicrn ey 28 19 largscRprnBSREQ i /y%40Es &T% SEQ
ID No's in thhﬁaé&@rﬁgéﬁﬂfléreaﬁ@whhﬂ/@ﬁuéhlf'%ﬁd %H%@fapé@lnvg)g&%7mw1th 15%
(US20070003549) ), dAb2, Ab38, dAb54, dAb7hl, dAh7he,
dAb7he, dAb?glz/ceramf(?mstocWngratldmbmr@lesdmhlweue inel AB7 i 2tangial9? hl 03- 18nd
dAb7hl 4. [}ég%§h£ﬁrtlcular enbodi ments, the dAb is a V dAb that binds
human serun1a? m n and has an am no acid sequence sel ected from dAb7h30
and dAb7h31. In nEmephage hbnaql prepaadodi liwatysoultifvewaiAltaried by Abddalatibn @f 100

dAb7hl 4. In othe t he and ni st or antagonj.st. binds
o o um iEaH Sy okl 20 mil AT St 2P Wkl o B S8RbiRfg o
the foregoi ngucmhatot@cml LAIENSCHe Ritbre RIRedid¥R Bllowiga8o@atfonedi@lass of
dAb7hl 1 or dAb7hl 4. Suitable Canelid VJ that bind serum al bum n incl ude

t hose di scl os¥ed 9Dp=90d04hodtbgams Wit ywbursd Qvorigsiychewgbd byuramt 37 1
WO2007089392 0 d
9% %&Qﬁﬁ%@}pggﬁ@%g&aﬁ %%t%% %ﬂ‘gfﬂ%%ﬂ%ﬁﬁ Rgﬁg} el %P&#r%ft)% e@Cl

counterpart are rn nce a ormpart o

di scl osur e obyttelppesipitstidnexit) PEGuathrasspSadpden ®BSA ( SEQ ID NG 518),

Sequence B (SEQ | g)everal Cc 09 G fro?nqllljnesrell%cteg libraries were randomly chosen for sequencing
to confirm successful libraries construction and the first round of panning followed after
phage library preparation.

25 The methods of panning, glycerol stock preparation and phage amplification are
as it is described below unless otherwise noted.

The extracellular domain of GLP-1 receptor was used for panning. 100
microlitres of the phage libraries was incubated with 2% Marvell PBS containing
100nM GLP-1R. The incubation was carried out for 1h at RT and then the phages were

30  combined with pre-blocked (2% Marvell PBS, 1h, RT) protein A dynabeads (Dynal).

After one hour incubation on a rotating wheel at RT the beads were washed in the



(SEQ I D NO 520),
Sequence F (SEQ I D NG 523),

Sequence D (SEQ I D NO 521), Sequence E (SEQ I D NO 522),
Sequence G (SEQ I D NO 524), Sequence H (SEQ ID
NO 525), woequeviwssesiB ( SEQ | D NO 526), Sequence J ( SEQ | DPRNODERF2Wp/0668eguence
K(SEQ I D NO 528), Sequence L (SEQ I D NG 529), Sequence M (SEQ I D NGO 530),
Sequence N (SEQ I D NO 531), Sequence O (SEQ I D NO 532), Sequence P (SEQ ID
NO 533), Sequence Q (SEQ I D NO 534), these_sequence nunbers correspondi ng
to those cited in WO2007080392 or WD 2004/041862 (Ablynx N.V.). In certain
enbodi nents, the Canelid VpH binds human serum al bum n and conpri ses an
am no aci d seGWEFMEer hitdicallas slerh CRRIMBEIBEro306rp6ratial) digasimabeis 08556
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in WO 2005077042,

2005077042,

(h) amno acids 362 to 368 of SEQID NO1 in WO
(i) amno acids 439 to 447 of SEQ ID NO1 in WD 2005077042 (j)

am no aciwe 248268818475 of SEQ ID NO 1 in WD 2005077042; PCI)EPa0Mo0663aEi ds 478
to 486 of SEQID NO 1 in WO 2005077042; and (1) am no acids 560 to 566 of
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in, transferri
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n and fragnents

and anal ogues thereof) is used to format the target antigen-binding

pol ypepti des, dAb oni st.s and ,ant agoni sts of the inventjon, it can be
conjugated_using_iﬁ?gghﬁ%%ﬁP%ﬂﬂﬁgﬁgﬁgg _Waﬁ??dﬁﬁu@P?gﬁﬁﬁbh@PSh to the
target antigen-bi guiceg RcRY Weleproparc@BY lscrlﬁiﬁgilthe_;iémmei QO meAARPlLesbyithsi ng
a single nucleotide construct that encodes a fusion protein, wherein the

fusi on prot ePfls & 2&dcomediagentaingisnigl e ghyerrglisgiaiguotic anta ciiogenie Melshal f- 1ife
extendi ngs i ety eeabidyils «Oleciark Q1 Rlhch bn' BE ptaare@g)ha%en&'hg% g ng
noi ety. ternatively, conFugatlon can be achi eved by using a peptide

| i nker bet weehageoeist otgsiped by.comhingdpitde ¢fi thket @s gleeols bedainm\VdtOBO76567
(US2008 108560 r W0.2004Q030 hese linker disclosures.be

oot por at ed 1B Pef erdlramirey Al 1§ VBEER: TR STluE I PR BS oAb Ls £ or
use in the phe&dlifres BV AN Pined! libraeslgbdiodkideintin € QifjeUGRLK DY Madia bRith
through a helical ' linker such as the ﬁelical | i nker as descri bed herein.

cal . , the. : 't
will al so be2&ipetisciThe syltyngarasodikided [intp e 21 shaker MagkspBalfidigsr ntofeseh ppd s

pur pose ifcl : bLile= S ek i j I -
Do et iSRS - hCLRTASKIAR, IR e 060

pol ypept i de phatltuenbancgds peeipitatidral ith PEGeni nesuspeosivsinalP ol ypept i de whi ch
occurs naturally in vivo and which resists

DAT-X phage display libraries selection with protease

Amplified phage from 1% selection output was used for the further selections
15  with constant concentration of GLP-1R, 100nM. Additionally, before sclection with
trypsin, a batch of phage from the 1** selection output was subcloned with the R108W
mutation in the AlbudAb sequence. This mutation renders the Vkappa AlbudAb clone
more resistant for trypsin treatment when displayed on phage. This is because the
arginine residue at the carboxy terminus of the dAb that links the domain antibody to
20  the pllI protein is trypsin sensitive. Mutation at this site removes the trypsin cleavage

site, and improves the targeting of protease selections to the desired region of the target



degradati on or renoval by endogenous nechani sns whi ch renpbve unwant ed
material fromthe organism(e.g., human). For exanple, a pol ypeptide that
enhances woenoamvdsadiBl i fe in vivo can be sel ected from pr ®@C&iRrP000106630% he
extracel lular matrix, proteins found in blood, proteins found at the bl ood
brain barrier or in neural tissue, proteins localized to the kidney, liver,
| ung, heart, skin or bone, stress proteing, disease-specific proteins, or
proteins involved in Fc transport.In enbodi ments of the invention described
throughout this disclosure, instead of the use of an anti- target antigen
"dAb" in an pganiesThuanivageuiéhet oPrphab€anih oF wiktRut MeRLDOW, mutativs in the
contenpl ated that the skilled addressee can use a pol ypeptide or domain
that conpri sé&dbusied. veretspdready @ithe sseapd gofgstioprainds 3 dAb of the invention
t hat bi nds target i CliRs e r
scaffold or skele?lgaﬁ)’Ie QgpPégﬁga]l}bodgg&%%£Sg scaf%hﬁgbggﬁgﬁ i ?%%g%%or
cl ass A donaconcentramwnEGE hb&rmnmf)ate'ﬂhbeﬁdresmhombmcm asthareshgbe fois Thoatheoom

construed_accordin fraovi de ure of t s, ar agoni sts
al'ng Such dbmaerasen Th 2eadgi dsdtori i pS o BN fulbeGR 000000158
(US2009259026), the disclosure of which is incorporated by reference. In
one enbodi nent—therefore _an agonist or antaggnist gf the invention

conpri ses ahd m’runogll?fbt%ﬁen si ndliepuyar Nentretearseivg/ndr| dogmld anti body (dAb)
t hat has bi pey specifiert 0 st geT Ot e copptjenentarity
determ ni ng ﬁeAgTiQ%(n% of’ C}?'uc%%'gSIBAbzX?(r)l ciWSE(? t abl g 4U%)(r) rnat<.1x#)1’e agoni st or

ant agoni st ¢anodw & [PDyypept i de [thao'’¢ersd’'st s qf3xsofch 4x1dAb,| or consists
essenti a||y of such la dAb. The gdgoni Qf or antadonist lcan he la p0| ypept| de

that conpri $&& k18ADb ({'élFYH@Q’i@’P@DFE;Xé@ 23810 in |2x40i t|a18 fdr mat, such as
an anti body —gG Tt 10, I SCFV; F(ab') ), or a
dual specif R(fPI qandﬁtﬁgstmcormri ggéba gg\pthat blleg”S) t%?géet antigen and a
second dAb that binds another target protein, antigen or epitope (e.g.,

serum al bum n). Pol ypeptides, dAbs, agonists and antagqnists accarding to

the invention canPBiger GRiREEt damasagh vsé??chB?l}/ GrosliOxsmd) afits sOWiliedr bt s
that are knOYH&chIQtl&i‘Gfﬁﬂ'ﬁucréM&@ o@% clalg)%tloblgﬁlt(t 90 ﬁﬁflﬁter&@f fE?["\" Gilfd BRgi es,
humani zed anti bodi es uman antib J, si ngl e chal n anti bodi es, bi speC|f| c
anti bodi é8, ammllgbdyulheav%()hchfaiiﬁéi \xauht agyf@tiqn | Pugtited gitaga svas hoaddomthes3and
het er odi mer s f anti %tﬂ?h mCI‘llr?.l S %ndélgl rIllght chains, antigenbi ndi ng
fragnents ofs%?ﬁ/o frol% 2" Foregs ﬁ c{u R IEl ﬁ“ragment (e.g., single chain
Fv (scFv), a disufrhé Bféseb&jﬂldﬁﬁtdfy()(p/mf) aF@heidh&@ﬁﬁ:ﬂietaﬁe%ﬂbwfragnent, a
F(ab') 2 fragnent), a single variable domain (e.g., VH VL), a dAb, and
nodi fied versions of any of the foregoing (e.g., nodified by the coval ent
attachnent ¢f polyal Kyl ene glycol (€.9., MRICKELDNRRE gf ycor, pol Yor opyl ene
gl ycol , pol ybut yl ene glycol) or other suijtable polyner). In _sone
enbodi ment s| & dwe 2} nmelnctqnomtxpnom dnmpat | i ga¥iapioeagk 1@7hnhnti -Ir(l}.llgﬁhl

ant agoni st ) Hhat—ts—an—tgc+Hke—Fprn Syeh—forra e—t M“.v\,ntional
four chai nst MRt &igg\l(b?m?fﬁsq gG nol ¢ l’tﬁo” Hﬁ‘égi/y chaf’h@mand pfght

chains), in[Wy cAgongQr nore of p,glovarl all e r egi pag of VH and;;qp° vV [L) have
been replaced with a dAb of the | hvent i o In one enbodi nen each [of the

vari abl e regLénk 1§ 20ugkhlr egl ons aptk@™V | mgu ons) | Isl0f epl acbdOWi t i a dAb

or si ngle V &f=—abi 1, Fea One Vﬁébll 1 4(J.IIL; *arget antigen
dAb accordi ng® %OW| ventl on T1£X]§)Ab(s 5"3 Si ng @a&arl ab lElbdomai n(s)
that are inclTuded 1n an TgGTike Tormat can have € sane specificity or

Trypsin
@ out 2™ with concentration: input No protease | 1ug/ml 10ug/ml
Lib 1-18 RIO8W _No protease | 2x10"" | 2x10’ 1x10’ 1x10°
Lib 1-18 RI0SW_1pg/ml 1x10" | 5x10° 1x10’ 2x10°
Lib 1-18 R1I08W_10pg/ml 1x10" | 7x10’ 1x10’ 1x10°




different specificities. In some enbodinents, the IgGlike format is
tetraval ent and can have one (anti- target antigen only), two (e.g., anti-
target arwOgerv/msgisanti-SA), three or four specificiti eeCTHEPRON06G3PS €, t he
lgG |ike format can be nonospecific and conprises 4 dAbs that have the sane
specificity; bispecific and conprises 3 dAbs that have the sane specificity
and another dAb that has a different spegificity; bispecific and conprise
two dAbs that have the same specificity and two dAbs that have a common but
different specificity; trispecific and conprises first and second dAbs that
have the same aReIATX RYosw thi r Iz gy witixg” di fTer.anl specidipéi ty] and a
fourth dAb with a different specificity firomthe first, second andithird
dAbs; or tetraspecific and conprise four dAbs that each have a different
specificity. Anti - bi ndi fr f. ] | i f ar mat eyg., Fa
F(ab') 2, Fab', Fg,gpaélc%:\{/h%) &g%rﬁltﬁgﬁg%%aﬁ%sd?@ﬁ%y gg‘greaés%%g‘gﬁeﬁé}%t? foad, 8‘& i ke
formats or amtiifjeinbpicoidhngeduecagingnifsa tdpesseahtivctosanalfl domes sd ife d@ikegdiom

antigen, for exanple, the format y nonoval ent for target antigen. I|f
conpl enent aé‘ﬁ?‘@‘& iOBWHQﬁWr%FXpéW?CE%WH’E’Wﬂ@%?S g@?‘ﬁ‘i@l@ﬁo"%yt otoxicity
(ADCC) fugmction is desired, the ligand can be an 1gd -like format. If

desired, the 1gG1like format can conprise a nutated constant region
(variant Ig STREAEH SCCEGIMOND ®» mnimze binding to Fc

receptors and/ or Lt C (1se {1 . o

2,209, 757 B: vor ¢ S %W@%ﬁ%%@aﬁon@% f‘%ﬂg‘&?}g&@féb@&mer
22, 1994). Thaethlaltgants lafketshs desvviboad bdow( pplaspelp purifésl, and Akayedmpahe 61.8- and
ant agoni sts) .can be fornmgtted .as a fusion protein that cont il{)'lzsa first

i munogl obul I FCEPIRG RS-l 1oAY AR SATYCASE 4SS Qb S&ﬂ?eél&‘isl@ °§ F&8Eond

i mrunogl ebul i P GeNP-V 88dudidceradianisBquchée ﬂ&ﬁésrz%dn&dﬁﬂﬁ peesb@iABLtpGRTrondr t her
conprise a half-life extending noiety. For exanple, the |ligand can conprise
a first i mupdedtiopulwith Bethgthempsypun|aad deypsinntrediment and as adfugioneistdalied o a

second | mnunpaohubi 8, 5al 6rahi APLGHRTBAD, thdhohSuhused g ks Ae an
i mrunogl obul i n singl e vari abl e domain that binds serum al bum n. General |y
t he ori ent at (SxquafcetBhend bl (Ppapncd®).dmearasobtdratd inaheoatplt mdicregondy hgumal t h
bi ndi ng specificity for t ar get nd whet her the |Iigand conprises

K iker ) o apiirer iR silur 3h 1R o dhd BhocecSini S50 nd ST Tl e o
Wi t hout I § Nk gfeSreatifRit WItH Vi et ipkid ivitg v e 2r485(SkeGfentH8)) 204 BAE
orientati ons.9 eAIeTlt orti ergt gfty?%rrl]s (e}?lgo.t?‘pdAbl -1 nkg?fqubzg;s(tsd%s&g-l i?l?er- dAbl )
are enconpas§0HChY e 3 kaskoroef tapein|clegupgsitehdtMe bhdSeusacokPknt at i on

that provides despfg nsbl)vﬂﬂhﬂ%a h-}?or9&&%éq@héegsl-@mebﬁgﬁésli)'werle_%ga kd Led by

screeni ng. Pol ypeptides an Abs according to the inventi'on, including dAb
mononer s, di sErveddod potdnme radativedn G- iamdk eehtitod Detvil-Xnariaotd 2 dfaen seqicnaing

conpri si ng one._ ar t h, of 2 and CH3 .domains, and optionally a hinge

regi on. For %%%?Cgt?la{}g%P%O?egn%W%rSGYrﬂréglyPbogﬁsﬁgd‘l i nked as a single nucl eotide
sequence200 an FcClagigoWaiyrfbendds By ihteodutdRametatioiishing® IDABR cdas . whikie
invention noreover provides dimers trinmers and polynmers of the . )

af or ement i on&YMRIAYS nSHdmbligkeddr 7y 1Y 20N (S0 £ pPRDICEAENGIGly The

ai mof the stygy,dapss SEPIBIND:B)AhEfGdi RS ssdRide: Yad ant scef(sEbRD No:
10).

Dipdasiyphe geadlippla

Chosen mutations were introduced to the *GLP-1 sequence by primers in
25  primary PCR and in the assembly PCR the Ncol and BamHI digestion sites were
introduced on 5’ and 3’ terminus respectively of the fusion sequence.
Assembly PCR was digested with Ncol and BamHI restriction endonucleases.
Expression vector pPDOM35 was prepared for cloning.

Vector pPDOM3S5 is a derivative of pET12a with modifications:



Al budAb(tm fusions by perform ng phage selection on a libraries derived
froma G.P-1 variant conprising DPP IV resistant GLP-1 (referred to as
herei n aswbGLR®/h}818n conbi nati on with treatment of phag@®CHEPROAGE30TIS

prot eases (including those naturally occurring in the expression host). As
descri bed herein, an Al budAb(tm) is an i munogl obulin single variable

domai n that specifically binds serum al buygin. G.P-I receptor The

gl ucagon-1li ke peptide- 1 receptor (GP-IR) belongs to the famly Bl of
seven transmnmenbrane G protein-coupled receptors. Binding interactions
between the receptad RBA this MMl oAJORIPTt didr@ANFLpEUE- brel Shhficll afopd by

| igand binding to extracellular N-term nal donain fpt he receptor (ECD
GLP-IR) and fol | owkd By AWtewhichi iBwratics predeesies ek thyr cerresh sie yr Giaesigwt ti on
(Al - Sabah et al, % Qnselc l%%scohett 553(3): 342-6). It has been shown t hat
GLP-1 bindi ng to e isolated N-terminal domain is retained if the

t ransmenbr ane oor €hé Ndoe iy edgs altdoliaded htot freiliafté i dordilye isSaigedufedih¢ Logar de
Maturana et al, 2003; J . Biol. Chem 278(12): 10195-200). Since the use of
t he whol e5recept oPNt&enot desirable for phage selection in solution, due to
the poor sol utionasel,pbi: Ilglgrgseg{bgt@gggﬁggl%n%taml Lghsmenbr ane domains in
aqueous solution wthout solubilising detergents, the isolated

extracel | ul ar ddMAVAS wals digsetdd frath Wged Bapiilred ot @Bmlyﬂ)ﬁ%h@r@kg@fsd ment

and enrich ph SdIS in it
nucl eoti de ang1 Vﬁg)toa\& gu e&fn@rlf EEI ?%&@fgg ?ml%%ofreﬁ 2(rll%‘ohorlrl\e as eJI%CD
GLP-IR are aSorftﬁinlsmWﬁatldﬂU@ M@Ehld&ll§ @ﬂ&laﬂaere(:@é@/ b@lsl\ﬁré)plat@dr W
CCCCCEECCC GCTGCECCTT CCECT GGGCCAGG
GCCCCCAGHS T@mwmrmﬁmﬁe%m@@%@ﬁ %&mﬁw % these
GCCAGIGCCA G edi wWeRCGILLTC AR

el SRS el bl A Frolation

GGACCTTCGA TGAATA ATGGGGAGCC A
GCTGCCCCTG GiiAsoidddmi mmgemm)@@@:@mn@sfm@@@@v TMCPESAGAGCTGA

GoacTComAG IR S e B S R e A B T G

GCCCAAATCG m%&%sﬁﬁmﬁ&TMWﬂ&immlmﬁﬁﬁ% 2xTY

CoCTeAGE %mm BRECEAGEA GAEBITEAB oHERASTT G of

CTGGTACGTG Gﬁ@@@@ﬂ THEERAGY MM FaCH N o/ ﬁ‘z@%@% FMRGAGCCACG
TACCGGGTGG TCAGCGT G CACCAGGACT GGCTGAATGG CAAGGAGTAC
AAGTGCAAGG TQﬁ'CS@M@AA3A@@®‘DC@@@‘@C®@U@9@¢@MﬂA crgr@ncqu@mter of

AAGAACCAGS TORCOCT A TSRS C AL PO AT eC AR G SO

AAGAACCAGG T c R Ao matant

GAGTGCGAGA GCOAATHHGEA bEGEOEATEWNCH AACTAGAAL COAIBECTIEE Kot eiGEMEIn was
then purified from the clarified supernatant using protein L streamline (GE Healthcare,
Cat.No. 28-4058-03, protein L coupled), and ecluted from the Protein L using 0.1M

glycine pH 2.0, then neutralized using 0.2 volumes of 1M Tris pH 8.0.
The *GLP-1 variant portion from DMS7148 was also cloned as fusion
DMS7161 (Sequence 11) with albudab of higher affinity, DOM7h-14-10, and
25  connected by the alternative, PSS linker, into the pDOM335 as it was described earlier.

DOM7h-14-10

Amino Acid sequence (SEQ ID NO:22):

DIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWY QQKPGKAPKLLIMWRSSL
30  QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQGLRHPKTFGQGTKVEIKR



CCTTCTTCCT CTACAGCAAG CTCACCGTGG ACAAGAGCAG GTGGCAGCAG GGEGAACGTCT
TCTCATGCTC CGTGATGCAT GAGGCTCTGC ACAACCACTA CACGCAGAAG AGCCTCTCCC
TGTCTCCCHB0 TAMAGESTIEAC CATCATCATC ACTGA Ami no Aci d sequeRrCe/EPSHQ0b639NO.

2) : MAGAPGPLRL ALLLLGWGR AGPRPQGATV SLVETVQKWR EYRRQCQRSL TEDPPPATDL
FCNRTFDEYA CWPDGEPGSF VNVSCPWYLP WASSVPQGHV YRFCTAEGLW LQKDNSSLPW
RDLSECEESK RCGERSSPEEQ LLFLKLEPKS ADKTHTSPPS PAPELLGGPS VFLFPPKPKD

TLM SRTPEV TCWDVSHE DPEVKFNWYV DGVEVHNAKT KPREEQYNST YRWSVLTVL HQDW.NCKEY
KCKVSNKALP APl EKTI SKA KGQPREPQVY TLPPSRDELT KNQVSLTCLV KGFYPSDI AV
EVEESNGQPEN NYKTTPPVLD SDGSFFLYSK LTVDKSRWQQ GNVFSCSVIVH EALHNHYTQK
SLSLSPGKHH HHHH The GLP-1R ECD was al so expressed with an 1gG Fc tag, which
enabl ed i ni t MNarlepligs eeaaes 6EQID N2 ot ein on Protein A agarose. During
phage sel ect opsaTé RGN eChRARRIQIAPOUTEcEite g cRRt HGRddisdacr ot el n
A coat ed beads. Test phage selections Tests were perforned to verify that

t he extracel NGEICACOATEASTTGFEGCREXPGBEACT O HEITCEGTLIIC ASHBEGATAT$0! ay

pDovas” (whi o TG GERRESA KGNS S Cias PR B AT a Hh ARG HFE L™
vect or wi {h & DOYE TGOA ARG W61 00T A(OL G TT FEAUATGL AGT GO B PHEGAC
etween restriction sites to

rovide a protein-gene |11 fusion.&é DOW4, as
descri bed | n AR BONAGBEREAC AT GAGEATIL THEA OF Uil HEABRAGE T AGGFA
whi ch the gena didTGEBOALAREPETELGEEAURTCEA AB ACRPIASGIC AL E O] Croast
gl ycolipid anchored surface protein (GAS) signal peptide (WD 2005/093074).
It al so cont &THESAALTTAAMGGHet ween t he | eader sequence and gene |11, which
put s thelgene [1l back in frane) Modifications of pDOW which |lead to
pDOM34 include: 1.) Knock out of the Ncol site at 7476nt position of pDOWA
2.) Deletion of tAéeMite HagmidiUAtDOMIST conmptsigf sepkehde 3f DNMBTIAdUEs i on
of Ncol restriction site_t f%gblitate cl gni ng strai gggt after the. signal

Lty g

pepti de. ThelgatuacdiawiPh 2By ANEP O AE STGRATCE X1 SRV A SOAETY Rbt |

fragnents. Th@cré(ﬁﬁ%/gl’olo\ﬁ%% iR{oORAARMAE thddh %ithgﬁh&osé/%w adaflonSof %P‘y@ér@f, §thayi t h
use of a Plasmd ga Prep kit (%a?en) an |l ed fraction was
Flent

( ' t he supercoi
i sol at ed by eenseutmaton| of i aperaximaet 5%t t Exrgessioni ofigdMSIho Lsvarg strtaddby d

techni qu ( r ni ati;s.1989)...Vect u it l .and, Not |
cnzynes to1 | ARy ot ravekdicd® HpinFELR sftfufohatly MG
phenol / chl or edpptdmexdidria c dastnE x tEiAfondmakbtdnaaatatipn d Og/fiirt DB 7d 6t B)wo iak ited

fromthe non yequired '.'stuﬁfer" DINA Nt between the Ncol and ﬁlg{)/(i
sites on Chr 8{?&@&:}‘?\ Sti*élngl _ rec‘}ﬂnﬂ%%ff @gggﬁ e%%) &ﬂgf”t‘ © B iSFVEni B ctor
DNA was usedot §ppr@&hatelydflt hOHE COMHeR isiueed 57 tHeaddiadd oXo DM fidope®nb&a-dDAT- X
|'i braries construction )
thiogalactoside. Culture was continued for a further 24h at 23°C and then the culture
20  supernatant was clarified by centrifugation at 3700xg for 45minutes. The expressed
protein was then purified from the clarified supernatant using protein L, and eluted from
the Protein L (GE Healthcare, Cat.No. 28-4058-03, protein L coupled) using 0.1M

glycine pH2.0, then neutralized using 0.2 volumes of 1M Tris pHS.0.

25 Quality control of DMS7148-52

Proteins DMS7148-52 were expressed and visualized on non reducing SDS-

PAGE, DMS7148 and DMS7161 clones were well expressed in E.coli with the majority

of material migrating at the expected size (Figures 2, 3 and 4). Mass Spectrometry
(Figure 5 a)) and Edman sequencing analyses confirmed the integrity of the sequence.

30  All the other proteins were degraded at the amino and carboxyl site of 25-Tryptophan
(products 24-142 and 26-142 respectively) where DMS7148 contains W25-D mutation



Ei ghteen repertoires were constructed based on the DAT-X parental nolecul e
conprising DPP IV resistant GLP-1, which will be further called *G.P-1.
*QLP-1 (wWB2p10/0688180 aci d sequence HGEGTFTSDVSSYLEGQAAKBETAPLIMEGR39E SEQ | D
NG 3) Nucl eoti de sequence:

CATGGTGAAGGGACCT TTACCAGT GATGTAAGT TCTTATTTGGAAGGCCAA
GCTGCCAAGGAATTCATTCCTTGGCTGGT GAAAGCCCGAGHEA. (SEQ | D NO 4) The DAT- X parent al
nol ecul es further conprises a fusion with DOWh-14 (a dormain anti body (dAb)
whi ch binds serum al bum n (al budab; Al budAb(tm))). DOWh-14: Am no acid
sequence: DI T £IpESSlacAQVERRVIt AERARM deS5k RMREIRGKABKI s MMRDSLIn £.Coli
QSGVPSRFSGSGSGIDETLTI SSLQPEDFATYYCAQGAAL PRTFGQGTKVEI KR (SEQ | D

NO: 5) Nucl eot cells @égﬂlj@;n@@) to f)). The degradation product 28-142 was also observed in the
GACATCCAGATWTCCT CCCTGTCTGCATCTGTAGGAGACC

GIGTCACCATCACTT GTCAGTGGATTGGGTCTCAGTITATCTTG
GTACCAGCAGAAACCAENGHEANBMIS U R AGCTESHEA TGATBT BEOGR K@-P-1 receptor binding assay
CTCGIT GI TCACGTITTCAGT GGCAGTGGATCTGGGAC
A@TTT%@U@M@@Y&% GATTTTGCTACGTAC

TACTGT GCT CAGGGT GCBt#kat o s CHASGARCS Ta T DBECCAAERACHAAG ol SIAMILEAAAGL s s 6BEQ | D
NGO 6) *G.P-1 and DOMrh-14 in DAT- X parental nol ecul e are connected by
helical |ink&p:CHi|qels| Agtivatien of }irﬁ Wﬁepé%r by §d&okEsuch analogues, leads to the
KEAAAKEAAAKEAAAKEL AAKEAAASEAMK SEQu th\gougiedwme%m?

sequence: AAAGAAGCGCGECGGECGAAAGAA

AAT TGGCCGCAASAGACBGEC R EARAGRAGECEIGECCHARE: .
(SEQ I D 8 ver e nce { exc sites
known to be f’%r%/[-ogr)fogfr()lw l?%bl?“f%ecegfv(%}lo%l%ﬁglllenéecfptor 3 I%Ot ‘?ngr(lc%%(%rr%p é in
Sarraust e decdfied bf eARIPFetespdnse Eldmeht Me6C KRR diivedOfhé ekpfbsﬁ&( or tHf?iBuO&@rase
Nei di gh et al. BI ochem.stry. 2001 Nov 6;40(44): 13 188-200; Hj

Bi ol Chem 1594TEkgeng. %59‘@218?3@@&@2?rﬁ“&ﬂ’aw@ﬁ‘il%fef% teprogpee lighy ﬁ@ 1996

May 7; 63(1): héadrdd on AilindiSdRsLOl res were constructed using an asserrbly PCR
pr ot ocol usi ng Phusion high fideli Pol ymerase (NEB) in a 50 mcrolitres

reacti on vol une. Bumigcok {AdOntiRE IReotllsdéd1Qd! kéllsr viably wendedted modiuced by
rinmers r t a | at ed

oS VDA TR R IR PERRTOAN, M RSP i £t
prinmers and 5ec51&opg>v@é seteelad)hm -] lf()ébela/rﬁl)mrﬂuspeﬁaoh mdlal Styposhicie cultuan dasm

mitati ons \é\Ar %rgll}nr‘g%;%gr é@@l-ﬁ}é@to h(Eurr]se Csehl(s) rv&Eere t egtdhlu‘%fd 1E1trg)e1 5’;nC§7[ ]}P&’f%&t | de

sequence,

glutamine (2.5 x 10° cells/ml) and dispensed into 384-well plates containing 10ul/well
of the compound to be assayed. After the addition of assay controls, plates were
20  returned to the incubator for 3h at 37°C and 5% CO,. After the incubation, steady glo
luciferase substrate (Promega) was added to the wells as described in the kit and the
plates sealed with self-adhesive plate scals (Weber Marking Systems Inc. Cat. No.
607780). Plates were placed in the reader (Packard TopCount) and pre-incubated for 5
minutes prior to reading fluorescence and plotting of results. Compound was assayed at

25 arange of concentrations response curve to be fitted from which pC50s were calculated.

Protein DMS7148 was found to be active, however less active than GLP-1

peptide (Figure 6 and summarized below) :



performed twice, to increase the nutation rate. After digestion wth Ncol
and Notl, the inserts were purified fromundi gested products with

st rept aviwpronomssad beads. Test |igation was perfornmed wrOeEFEP2a9gesvEd
products were ligated into pDOVB4 at the corresponding sites. Sequencing of
the test ligation clones confirnmed the expected diversification in all the
libraries therefore the full scale |igatyen and transformati on of the
libraries followed. The ligation was performed in a total volunme of 500
mcrolitres, with 1 mcrogramof the digested vector and insert in the
ratio 1:2 with T4 DNA |igase (JNEB). Each librafy was transfornmed in two
shots, 10 micrdldleaubs per 100 ¢l itres of elléectmvcoppecent E. coli TBI
cells and after recovery, 100 of nedia for If§ in 37C with agitation,
i braries wer &praretom to. T d ‘
agar. Plates wegs gr4wn overnifghis and then scrdped into 5Sm's of 2xTY with
15% gl ycerol for stocks prepar Li braries|sizes were in the in range
of 107-108 tra ‘

was started byd ation of crolltres 1 glycerol stock |nto 200
mlliliters of %@%f% di a contp 1?12?2219 anti bioti ¢ such that the final density
of the culture imediately foll owi ng inocul ati dn di d not exceed OD600C=0. 1.
The libraries were cultured overnight for about 18 hours at 37C with

agi tation. QultUroyiesePell latbdttr GERLLIA HERLE- passg cRRFAL d hPEAET Wer €
prepared by double precipitation wt resus ed PBS. Sever al

cl ones from prdalokcted |ibraries were randony chosen for sequencing to
confirm successful libraries construction and the first round of panning
foll owed after phage |ibrary preparation. The nethods of panning, glycerol
st ock prepar Mdthed:and phage anplification are as it is described bel ow

unl ess ot herw se P- used
for panning. 100 {r)rjlﬁr((:jrag?Rﬂf-r es ?)if('re? %We}eﬂlja@dl)ﬂ g{rafig) h\%gém%nﬁ%:sﬁ ap Gt gfav&p@ﬁ 2%
Marvel | PBS aemf@watdﬂgathpéﬁd\ﬂhacaﬁbﬂs offthe viiaIG) bradsfaredwas Waflrfalesh abt ahdr | h
at RT and then thehﬁ es were conbined with pre -bl ocked (2% Marvell PBS,

I'h, RT) protéfml RP @l sed oo arsyay %?41%1(&5’??6 HEOR7PAYub 2N --ghytagine
rotating V‘he‘?('}zb% &l #?ﬁ)sbfard%ﬂ’l‘@( ﬁE‘P@?;h@%nld‘ chh%'?'lé@'?) 0&% T;E%}r”\hil' A} On
system (Therno El ectron Corporation) ht" times wt 1% Tween PBS (the
Ki ngFi shé® r owlnawmdrcante@ugahen \naém(}ngnpfpoéersmutw calés Wgreareﬁ@sgn@edonpht)be to
transfer the berg‘dr§at£r fhe ofﬁ SRLLLEL OO, “@thﬁﬁ Sk op g‘?dlss eencsle
phages were ItV ET e’ R on |P§I%fiﬁiba res 8" g K

Af t gr f neutr ?inuz aidh(lm;lll\bﬁ ahth@ 96rwet] flait bbm&ré Qﬁsule:‘drﬂfﬁr:ceﬁa-lﬂ ((Kﬂdtcﬂ (13 Wﬂb@ﬁu&\ﬁs
used for infection o ase E, _co cells for 45m n at_37C.

I nfected cel F%”%P@’Wplwéﬂffédlgﬁ e St 3%& (EﬂT]étV@%e {RrRate Vre@ngrt@w%@é?éﬁ%m at
37C. The tit e Ahy! tdir € SembPRUtTRY T iRMbaRR dadd %b&lr Y%f Shrefiotdl§ ]I&‘éﬁa?red‘t ed
in the table bel ow The first selection round produced a reasonabl e out put
for all I breeited/san@ly ses elidesitoskds wet platsrepactethed yo mulamrrfgrﬁheureév%}u es
fromagar pl atcg§ h 2m s of 2XTY nedia containing 15% gl ycerol and
aliquotted ifi enic vials. The follow ng selections were performed on
t he pool ed phage. The anplified phage was obt ai ned by conbi ned cul ture of
the E. coli glycerols containin

uts
réparing GLP-1(7-36) con rol (Szgma cat # G814)
In a V-bottom 96 well plate add 2ul of 1mg/ml GLP-1(7-36) to 18ul RPMI

20  assay media to give a 30uM solution. Add 2pl of the 30uM solution to 298ul RPMI

assay media to give a 200nM solution (for a final concentration in the assay of 100nM).
Serial dilute the control 1:10 down the plate (15ul control + 135ul RPMI assay media)

to generate an 8 point curve.

25  Preparing Exendin-4 control (Sigma, cat # E7144)



fromthe 1st selection fromall 18 libraries. The culture was started by

i nocul ation of 50 mcrolitres of each panned library glycerol stock in 1
litre of WOTYiomses1a with anti biotic. The culture was di PCug20000663050 2 1
shaker flasks, half liter into each and cultured overnight in 37C with
agitation 250rpm The phage was prepared after 18-20Ch of culture by single
precipitation with PEG and resuspensi on_gm.PBS. DAT- X phage di spl ay
libraries selection with protease Anplified phage from 1lst sel ecti on out put
was used for the further selections with constant concentration of GP-IR

100OnM  Addi ti onal fya vikemeecsedieglhic@dd Mt 6 Itrﬂi%qﬁ)&)i Fkendinbidoabgef RPIagRay r om
the 1st selection output was subcloned with the R 08Wnutation in the

Al budAb sequékéis.to ghies IR pelHtioe Meidr 2t phdeddRsphsdntandar 3énldnaMbpisay
resistant fo VIS : i SN se
the argini nehlreteﬂsaitg%%a%ét e@glgp%%f‘? girn ranpé\ﬁ%&g?a‘a? %2&1 g‘%bs%ayaytfsilo%lmgﬁ ﬁg
domai n ant i bddytetthe coerapil:10 goveot ehenplae (6 ylpsintros enkiSul WPMIMissat imgdiaato t hi s
site renoyes the tr1¥ si.n cl eavage site, and inproves the targeting of

prot ease el 8E1THRE ?80?15%“3%& red region of the targetpeptide. Thus, two
bat ches of phage, with or without the R 08Wnutation in the Al budAb, were
used ready in the second sel ection round. Phage was treated with the

prot eases tr VHAWINGURKRONPSAMPISi n at di fferent concentrations or |eft
untreated before {OCHRRLLOBuMESLS FEGERIMioh OF telofrolk @ ThE HAPSLASHEEHe ThE
2nd selection titers (f/m) are presented in the table below. Phage outputs
from each sebslgtomonsahay/ Make 1i@ntppndoncemirtiampet ivice thebfindl resayl @nicentrabén 50
mcroliters of glyce S i nt,0 mlliliters of 2xTY with Tet and
over ni gh?écufetq&g%%/arf{ﬁluée[ f‘%@éowpﬁpgég%?‘t ation. Purified phage was used for
the 3rd selection round, with the sane incubation conditions. The 3rd
selection titers (f/m l“ glre present ed ig t&e t abl es bel ow. Because the

di versity of PESRATENG the lncierass (rogegr €4684°% % er the 3rd round, as verified
by col ony sequencRpgo@f (1@ rEfRlc8ERMbAL bVBrigRIGIONuGlPRE Stiqidtd B¥NGhORES . rom
sel ection outputs were expressed as soluble proteins as detail ed bel ow
DAT- X phage énéyloayddfiasting itdsl mehedark dpnoimputlss gefieies] for glepssayydate ant s
were cho en to be cloned as a fusion with Al budAb but with alternative

| i nkers as described bel ow, expressed, purified and assayed in the GLP- 1
receptor assay. TAé&krthamcabatanitthssijlefiBeghtatle [aeifeasd reagens equahicd so dli 10

(see Figure 1 One *Q_P-1 sequence variant (Sequence 7 abyndant | y
present in o&%eBmde e GFHIS PR R PR o6 TEPm AT %fﬁﬁf&% ip Al eIl S b
treat nent andc@s. Bhellbdimefchée D%%ﬁﬂtﬁger@é@?l&ﬂ&as fWPuiRs Bre N RSARYoPIdle RUHAUL S
when chynotrypsin was used ( 7150 (Sequence 8) and 5 1(Sequence 9)), one

was obser vedrdadingirachowel ders0-hvses £ Fondfythe heckgedung veplla geetgingpgreella @nlynyas n t he
cell s dugjng i d r eLyo 16~ 1 fth
Crypsin o0 orunge R 3 SRR N AR El FRLoRuATE R RE I AT A,
creat e a knoekhibitimagimun ytpsulatial @akalgehst t@sertiaBasl S2oncSequien efed @hves
Proteins with.the am no acid seq es 1-4 .(see Eigur.e wer.e assayed and
showed | ow p8f i}lﬁcvgﬁ”@}"'&t Sia%}]é’?etsoar@_%g{éﬁ fz% @Bg‘h ?lbq EB%{I& céﬁi}ﬂia%‘?ﬂtwﬁ}fialﬁ%ﬁg
sequenci ng suRgAPhedriihat EkQeripiPtwaid)s were wongly processed. C oning was
performed by introducing nutations into DAT-Y cl one which conprises G.P-1

| i nked to DOWMrh-14 by an alternative |inker having the am no acid
25 DMS7161 is potent with EC50 between 1.6 and 3.4nM as shown in Figure 7 and

summarized below.
EC50 (M) pEC50
ex-4 3.6E-09 8.45
DMS7161 A 3.4E-09 8.47

DMS7161 B 1.6E-09 8.79



sequence: PSS (SEQ ID NO 9) and nucl eoti de sequence: CCAAGCTCG (SEQ I D NO
10). Chosen nutations were introduced to the *G.P-1 sequence by prinmers in
pri mary PRgR2ardeds18t he assenbly PCR the Ncol and BanH ®@®CHEPRI0M06EHE es wer e
introduced on 5° and 3" term nus respectively of the fusion sequence.
Assenbly PCR was digested with Ncol and BanH restriction endonucl eases.
Expressi on vector pDOMB5 was prepared fogjcloning. Vector pDOMB5 is a
derivative of pET12a with nodifications: The |ast three residues of OmpT
signal peptide are changed from SFA to AWA whi ch i nproves processing at the
correct sitephystiae wek Gnald tpBPLd sbaseaPbMS7¢p i . The Ncol site was
introduced to facilitate cloning straight after the signal peptide. A
"stuffer' is present between Ncol and BanH site pDOVB5 was digested with
Ncol and Ba cut assenbly PCRs were ligated into the vector with use
of Quick Liggﬁrg%ﬂkit (NEB). 2 microlitres of ligation was used for
transformati on of Machl cells and after recovery cells were plated on agar

pl at es copt ai ni ng,carbenicilin,.and own. .overni ght, Col oni es were seguenced
Pha these cont ai orfieasy i o ufna ARl SR AR Rbh wF a8 S and
its isolatiom fiblcasiatd MgrthdeRdefinKédpresoa @@ B)coli Blavked (E3)id@@ilfy the WeIL@-1
transfornmed with plasm d DNA and resulting colonjes were used for ]

i nocul ati on BFrakHrEdsOche i YNt Elep naWEd obrcies! pertrsEedbihci HBRUIAL i on
of a 50 m 1 hiL bl ik, The DHTaBHoR vHIRPIWERPRE Rl i MEL Bi0

t
Express(tm autoi nduction sol utions ( Iliter of Solution 1 (Caﬁ#%b.
71298), 2.5 minlilay ja thess refogBabdiby tipmpsin {r@athyNotrypsiR 30y ev@Qhirsauohdetversodf
Sol uti on (Cat..No 71304 Navagen) .and, 100 m crogramper mlliliter of
carbenicﬂaliﬁﬁﬂ?ﬂf%ﬂ%%&%égn%gﬁfggl\%@E%ﬁﬁﬁﬁ?qéps %réghgﬁﬁn?ﬁgﬁmﬁﬁgsculture
supernatant was clarified by centrifugation at 3700xg for 45m nutes. The
expressed protein was then purified fromthe clarified supernatant using
protein L streamine (GE Healthcare, Cat.No. 28-4058-03, protein L
coupled), and eluted fromthe Protein L using 0.1M glycine pH 2.0, then
neutralized using 0.2 volunes of IMTris pH 8.0. The *G.P-1 variant portion
from DM57148 was al so cl oned as fusion DM57161 ( Sequence 11) w th al budab
of higher affinity, DOWMh-14-10, and connected by the alternative, PSS
| i nker, into the pDOVM3B5 as it was described earlier. DOWh-14-10 Am no Acid
sequence (SEQ ID NO 22):
DI QUTQSPSSL SASVGDRVTI TCRASQW GSQL SWYQRKPGKAPKLLI MARSSL
QSGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCAQGLRHPKTFGQGTKVEI KRNucl eot i de sequence
(SEQ I D NG 23): GACATCCAGATGACCCAGICTCCATCCTCCCTGICTGCATCTGTAGGAGACC
GTGTCACCATCACTTGCCGEECAAGT CAGTGGATTGGGTCTCAGI TATCTTG
GTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCATGTGGCGITC
CTCGTTGCAAAGT GGGGTCCCATCACGT TTCAGT GGCAGTGGATCTGGGAC
AGATTTCACTCTCACCATCAGCAGT CTGCAACCTGAAGATTTTGCTACGTAC



TACTGT GCTCAGGGT TTGAGGECATCCTAAGACGT TCGGCCAAGGGACCAAG GTGGAAATCAAACGG Af t er
the plasm d DNA pDOM3B5 conpri sing sequence of DVMS7161 was transfornmed into
BL21( DE3)woghyaessiB st ock was prepared from grown col oniP€S/EPRY0IDGE3AHI NQ

colonies into m ninal
concentration of approximately 15%

i nocul ati on

suppl emented in Yeast Extract for final

media with gl ucose

of the glycerol

and addition of glycerol,

final
Expressi on of DMS7161 was started by
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| uci ferase substrate (Pronega) was added to the wells as described in the
kit and the plates sealed wth sel f-adhesive plate seals (Whber Marking
Syst ens |IWO.2000at63818lo. 607780). Pl ates were placed in thecraErdew/oiBatkard
TopCount) and pre-incubated for 5 mnutes prior to reading fluorescence and
plotting of results. Conpound was assayed at a range of concentrations
response curve to be fitted fromwhich pgp0s were cal cul ated. Protein
DM57148 was found to be active, however |ess active than GLP-1 peptide
(Figure 6 and sunmari zed bel ow) : Mol ecul e peEC50 % nmax response DVS 7148
9.45 107 GP 7-36 11.92 97 DM57161 was assayed for activity in a G.P-I
assay accordkﬁ%*to the foll owi ng protocol: Method: CHO 6CRE GLPIR cells
were rapidly ted by half imrersing the vial(s)in a 37C water bath,
and the contents of the vial(s) transferred to a 50m falcon tube and 10n

RPM (phenol r d fre say nedi a ma, cat# R 50;& + 2 L- gl ut am ne
(G bco, cat Bgde %orfslﬁmqamaﬁ@te@ frhatancRgptide pppatyRe %%@?er\?rtare
After countlag<%ﬁqagﬁq%5k£ﬂgﬁgugﬁl@@méZOOrpnrfor 5 mnutes cells were
resuspended in the appropriate volume of RPM assay nedia to give 1x1 06

cells per5n1pﬁhuhmﬂmﬁmdm®ﬁéﬁﬁﬁﬂﬂ$ﬂpbP@ﬁ@W“ﬂEﬂI of a white 96 well flat
bottomtissu S

sterile, catﬁﬁﬁgg%%fﬁa ?*@ﬁ&é?%}ﬁ%g%gaﬁgg{8%%@%#§hﬁﬂh%y§§6¥£§%§ﬁa kt day
cell were remmded fromincubator and 50m of previously prepared

control /sanpl e was added to turned.to incubator for 3
our s 370 anteey s Pprds g ci b Rags el i S RRGHNS: cat 5 a14) I n
a V-bottom 9GhuebY a W@ﬂhﬁéa@e ?e@ﬂta%ﬂﬂ)egﬁﬁe bf@fl?ﬂepﬁikﬁ's'sélzag@) to 18m RPM assay
media to 8|ve a 30 sol ution the 30nmM sol ution to 298m RPM

assay nedfa 2oAgingdkod aebinrd ¢ glamnl pheicingthe) repgrtois ne enpicssel on ai displpe

assay of 1000M e, 51 ind byl UL EaiARAGRD iRl aidi A dgnpn the plate (15m

control + 13 say ne to generate poi nt curve. Preparing
Exendi n- 4 coit Aoie(hSd giveglaioet 1#&73]114142 IwheeeiV-thotitsplay SGstoml & tpkatie aaddh@m  of

| mg/ M) Exendin-4 to 198m RPM nedia to give a 2.39mM sol ution. Add
2ml of the 2p§§ﬁﬁﬁg§ﬂEWF%ﬁefﬂf%§g ‘éﬁﬁﬁ assay media to give a 20nM

sol ution (for A fctadl £aNGRRE ALY daitrRel &s SaprtBér dfaMsingSedmishingithelt €
t he control 1: 10 down the Elate (15m control + 135m RPM assay nedia) to

gener at el&n &PpERiFR apdipvirthey piotgash ynds ondiiosa pyfable méardh@r%lar@rotease
gui del i nes fﬁ&“mgeparatlon of the controls for the preparation of the
unknown sanples. "Make the top concentration at twi ce the final assay

concentr at i of. Aegethpéds ahanell inutleini 4 Whalowrsaidhengitane areRpegaui hgug/mé to

Ui or ase s aate pr e BT alyeredi Gt 3 FdheP S P al Rl W PR ©
dark. One 5nhbanabnhﬁnauff|0|ent for one assay plate
20 6. The method of claim 5, wherein for said conditions (i) is about 10 to about 100 pug/ml
said further protease.
7. The method of claim 5 or 6, wherein for said conditions (ii) is about 30 to about 37
°C.
8. The method of any one of claims 5 to 7, wherein for said conditions (iii) is at least
25  about one hour.
9. The method of any one of claims 4 to 8, wherein said further protease is selected
from a protease found in serum, sputum, mucus (e.g., gastric mucus, nasal mucus,
bronchial mucus), bronchoalveolar lavage, lung homogenate, lung extract, pancreatic

extract, gastric fluid, saliva or tears.



After the incubation time 50m of Bright-d o Luciferase reagent was added
to all wells and the plate was incubated at roomtenperature for 3 mns to
al | ow celWwoOl2gni®381® occur. The | um nescence (counts per PEEEP2@P/ 06635 r ead
using the Mbe micropl ate reader, reading each well for 0.1 sec. CPS of the
background wells containing cells only, was subtracted fromall other
wells. The control wells (GP- 1(7-36) og4Exendin-4) should exhibit maxi num
stinmulation at the highest concentrations.. Concentration effect curves of
t he unknown sanples are fitted fromwhich the EC50 is cal culated with use
of GraphPad Ppi $He edettiodcet Myt pReEdiM@ ctimDWMACAEL siig RefeaRt orWilriheEGRAbEt Ween
1.6 and 3.4nM as shown in Figure 7 and sumari zed bel ow. EC50 ( pEC50
ex-4 3. 6E- 09 CGNAISCHIVRY P6 Mose 31 4 fdlogingr seHS7RIG AR, EYEENOPIECPFOIONBTIEL was
found to be i v ry ct S

pepti de fusigﬁnﬁﬁékhqagg até%%? 5“@2?& Sgﬁggﬁ?ﬁﬁkfo &éﬁgéégnggad(%%grades
duri ng expresab@rypleptlcﬁsezo%l cabbxypeptidase tB), | tdgmin, fqhytnherypﬂdepsm papain,

vari ant - f smglt é iS resistant t nq)urai bact er,i WproteaSﬁF and..t he
sane is eXxpr &S8P YR L oPATHE PO ERs R e SARPY Jout in
this clone apptdhdit!@lg. .t protdiese I gao@hiazed, Ryotbin}RsSB)) REEhatRYATOEHWHRSINN,
however this sequence was not present in outputs fromselections with

addi tional t FYROPEPIIASS KPS gﬁ;ﬂm FSPasgde r?éﬁi’?ser%\b?aép%F IS GHUBITCRSTERFRE: 1. A

met hod for S@As@&ste' 1@9 ckd &reqt3?acﬁﬁ)afne%hﬁh atﬂ@)stﬂﬁ@ﬁ agﬁmaﬁm p&bﬁﬁ@ﬁﬁf ! élﬁrztsé QM a
repertoire of peptides or polypeptides, conmpri'sing providing a repertoire

of peptides dnmpmh¢pennh@%ﬁfﬂﬂﬂbﬂbat|ng t he repert0|re and a protease under

conditions s Qr, protease . actjv ; coverin
ool ypept 1e § ol niet0 Befl ARG, Fralf v PG P2 BT BPRa
resi st ant pep@pﬁ@oﬂﬂmﬁmhypﬁ@tlde is selected. 2. A nethod as clained in

claim1l wherein_the eftoire i.s expressed.in di spl a ste
protease is i?.d Srghed p a&Yr@ﬁW@&%@%@Ffémaerote,&senlétm yadsbict 10#&;0@?

claim2 wher gight f%?olggl%?hl@bﬁogéfﬁ{eed?‘b'lo‘-io@é’é}b%phﬁn@@d the protease is a
prot ease expressed I n bacterfa. 4. as clainmed in any of clains

to 3 further léoWrmgﬂlQ@Of:dﬁm e, my;hetrm salépbeqltbgwarleexam laolfogncalhlénnqgemteal;;e
d t aGtd h d
e (OmE ! LRIAY ARkl N Al AURRLE R A EASGAT LN Kpu ATEL PO

SR CORd are
about 3ng/ M (of., gadtde frowdukienaspr mueagebroﬁahna)l abaij, lﬂﬁmﬁohl@eamowvagm&@nd

(tii) for at_ | east about 30 m nutes. nme f claam5, wherein for
sai d conditiBﬂ@o%TT'rgméﬁﬁﬁ?tf@mFﬁnﬁﬁﬁﬁﬁnﬁﬁﬁnﬁﬂﬁWf é&mdm%hF?ﬁer pr ot ease.
7. The met hog4 0fh& hkHBdS0 OAnyO preWhi L cRih, OWh & inTsatP Qi fell WISl fich]) adtigitphout 30
to about 37 binding activity.
20 15. The method of claim 14, wherein said binding activity is binding a generic ligand.
16. The method of claim 15, wherein said generic ligand is protein A, protein G or
protein L.
17. The method of claim 14, wherein said binding activity is specific binding to a target
ligand.
25  18. The method of claim 17 wherein said target ligand is GLP-1 receptor.
19. The method of any preceding claim, wherein the peptide or polypeptide that has a
desired biological activity is recovered by panning.
20. The method of any one of the preceding claims, wherein said repertoire comprises a
display system.
30  21. The method of claim 20, wherein said display system is selected from the group

consisting of bacteriophage display, ribosome display, emulsion compartmentalization



0C. 8. The nethod of any one of clains 5 to 7, wherein for said conditions
(iii1) is at | east about one hour. 9. The nethod of any one of clains 4 to
8, wher eiwo=aiohe6Bs18t her protease is selected from a proPreagP260006c95 n
serum sputum nucus (e.g., gastric nucus, nasal nucus, bronchial mucus),
bronchoal veol ar | avage, |ung honbgenate, |ung extract, pancreatic extract,
gastric fluid, saliva or tears.10. The pg¢hod of any preceding claim
wherein said protease or further protease conprises one or nore of the
foll ow ng, serine protease, cysteine protease, aspartate proteases, thiol
prot eases, mahd ﬂlelB?E@JJSlt aRpRY SAsEMyGRHRENKY HRBlcidiaE§14ye dBplay 6aHReMYNeR | dase
A, carboxypeptrdase , trypsin, %ynntrypsrn pepsi n, papain, elastase,

| eucozyne, p&%ﬁ%@%ﬂﬁhthhronbrn pl asm n, cathepsins (e.g., cathepsin Q,
proteinase (6;0ppe RS b@sig o o 19 Eﬂ%ﬁlss@udzdl p]ﬂﬁ)%)%’teﬁ?‘ﬁlﬁ(s%dmg heiaeh ¥8i N,
chynosi n, enteropeptidase, caspase (e.qg., , caspase caspase 4
caspase 5, caspdse ®jd matbms@@? chaatpages <113t)h¢ peptigeaormolynepadaencoded by
clostrrpagn,ﬂgctr rdar bronel ai n, separase and di peptidyl peptidase |V
(DPP-1V). “Hod of any precedrng claim wherein said protease or
further pr Ot Q&SEleI rﬁethdid/dil’sdlzﬁmOZO chynoz, rvMﬁSdllﬁlsaldalspfﬁfieysﬁ@ﬁ bedpades adpyicable
preceding claim,  wherein a protease is provided by a biological extract,
bi ol ogi cal héﬁﬁﬁéﬁéﬂ@g@r bi ol ogi cal preparation. 13. The nethod of claim
12, wherein saihDbi,0hogbealy @ﬁ%tcgfa&atlms bpql g &ﬁéreﬂﬂ%ﬁmﬁﬂﬁﬁfsﬂfenpb&ﬁﬂﬁkézal
preparatron I's selected fromthe group consisting of serum” sputum mucus
(e.qg. gastrbwﬁﬂumhaﬁchaéat nucus br onchi al nucus) br onchoal veol ar
Iavage ng enat ract ancreatic xLract | ui d,
sal e, Mool RIRIR For el KRB e BREFLBRI U SN b m iR BB el
desi red bi ol 0¢i Tl meﬂ:tod\/dftcyalmsz(tu\mldareﬂg samtbactetnyspha:g‘é is Fhlectad trivad taf grobmi m

14, wherein said bindjn c iyity | nding a generic ligand. 16. The
met hod of cI&WﬁﬁTBgogh%gQ' %6gi%W1€7lrgand is protein A protein G or
protein L. 177 ifﬁtemgtﬁt)treecetm%awﬁar&ﬂ thé"’B%‘ﬂtﬁl’e%r%lﬁeﬁld@qk 'agp@gtd ¥d 4 yni s

specific binding to a target |'i gand. he method of claim 17 wherein
sai d target Kusgamdote®. GLP-1 receptor. 19. The nethod of any preceding

I . hat . .  aal
Cu v oT808 LOSBERY P50 ROMBER! ISR oty 8Pl Bl G R <
precedi ng cl domsin Ivdfeildi n sai d repertoire conprises a display systent 21.

ot oup. consi SCT Y OR Bk ET Bl st SpPBGRinY MENTOHE B SHIes S arCT e

conpar t ment abégak Ioppawep@tué ﬂlaauas aYd%§-§éd sloRBlcalactiPiy.omyci n di spl ay,
bacterial dis Igﬁ di Spl'ay on plasm d, and coval ent display. 22. The nethod

of claim 20 é metbediod dainy 2§ spheagin sipit anrleicnkgd clsdimprfiffadnby i agof a
nucl ei c d.apfnd Bﬁﬂkﬁgﬁ%mﬁ%?5a§ﬁﬁﬁméE&ﬁénﬁ&u&he peptide or polypeptide

encoded by tﬁe nucl elc a
31. The method of any preceding claim, wherein said repertoire is a repertoire of

immunoglobulin single variable domains.
32. The method of claim 31, wherein said immunoglobulin single variable domain is a
heavy chain variable domain.

25  33. The method of claim 32, wherein said heavy chain variable domain is a human or
humanized heavy chain variable domain.
34. The method of claim 33, wherein said immunoglobulin single variable domain is a
light chain variable domain.
35. The method of claim 33, wherein said light chain variable domain is a human or

30  humanized light chain variable domain.



23. The nmethod of claim20, 2 1 or 22, wherein said display system
conprises replicable genetic packages. 24. The nethod of any one of clains
20 to 23,woftrerogicssisai d di spl ay system conpri ses bact eri ephageoodiosgbay. 25.
The met hod of cl aim 24, wherein the bacteriophage display systemis

mul tival ent. 26. The nethod of claim 20, wherein said bacteriophage is
selected fromthe group consisting of fdgeM3, |anbda, M52 and T7. 27. The
met hod of claim 26, wherein the peptide or polypeptide is displayed as a
pill fusion protein. 28. The nethod of claim 27, wherein the peptide or

pol ypepti de Bs. AmhdRod &bidna tolHydReRUMg Lldh Bi bdlectid8.a pbpRdFTBE pddhplide| ai m
22, further conprising anplifying the nucleic acid encoding a peptide or
pol ypept i de thehtbindssa dargesiligand B Bighcaffingrtframespid sepertotie Hrepwédeorr cl ai m
29, wherein ?@%gﬁgmggeic acid is anmplified by phage anplification, cel
grow h or poly ase chain reaction. 31. The nmethod of any preceding claim
wher ei n sai d37 éfemghedeofi agy aracedeg tloim evlghein thameghsebubsed asabogt E00pgmilabl e

domains. 32. T d.of claim3l wherein said i [in sing|
var rabl e domdihieeou s RREt APk uE N <RI NS i

32, wherein ggid heavy chain variable domain is a human or hunmani zed heavy
chain variable domain. 34. The nethod of claim33, wherein said ]
i mrunogl obul P Bhengredod of 2 peocqestiag Rlaim. wherpigrack raifl polypeptidsi s adeswiils. 35.

The method Ofp.¢hfiiaddnechid RlBrGRl f it ‘Qﬁ%%s?%iﬁr?#g @tisAkYy SydGHRPIdyTneda human

or humani zed |'ight chai'n variabl e domain. 36. hod according to any
precedi ng cl &ipartdio oSedpades; iytha ipmbatingesten;, tpaphppe pitci cdpresdedtin bagiers endear get
ligand with high.affinit rom.said _repertoitre. of peptides or. paly tides.
377 The. A2t o Bty L sof B BR rbREE AR e B B3P 8 R, YRR

about | OOny/ edmbiatig sidpethe phdiendichliyePBtenoisr @nebtbdpyidh e a3s@ndmpeotedic yblagtedl at
about 37C for, at | east about hour. gs roceedi ng .cl ai m

: Tge.nethog %% any % '
wher ei n_each 98 WY §septimpdyPEn Anpepiondidiophatiapienigs seropa pEutase pHLVIY:
repertoire i gnP{PiedechvBind s %giﬁla?éﬁ] Zd%'t AU pRYS h G e siRlcanBisthal SPSILQL r e of

peptides; in the'lncubatlng st ep, hage™ are expressed in bacteria under
condi ti ons stlat bipHesdidlargsabgandiiafecpratease (the first protease) expression;

din t o : . . i .
second prot oane At ERp b B0l S R RS e AL P Bt Gis
sui t abl e for ceepdrity grotiease tikcihetbd yf amneetadirighdaime eheein ingasitregvariphage

[gand © 5 1 eag0erBMAngeR BROHO P BRI S B TEa rasperd Brlerisl P ahe
51 Stant peRich G, ORHOhY RORIkASR (FOBILS RIGAL THHAOM pheTRLG of

any preceding claim wherein in said recovering step a plurality o
peptides or pWdyerdpti des that have a desired biol ogical activity are

20  40. The method of claim 39, wherein the repertoire of protease resistant peptides or
polypeptides is a naive repertoire.
41. The method of claim 39 or 40, further comprising combining a third protease with
the repertoire of protease resistant peptides or polypeptides under conditions suitable for
activity of the third protease; and
25  recovering at least one peptide or polypeptide that has a desired biological activity,
whereby at least one peptide or polypeptide that is resistant to the third protease is
selected.
42. The method of claim 41, wherein the third protease is as defined in any one of the

preceding claims.



recovered, whereby a repertoire of protease resistant peptides or

pol ypeptides is produced. 40. The nethod of claim 39, wherein the

repert oi reoabiopwetiease resi stant peptides or pol ypepti deSTIEP2@09/066385
repertoire. 41. The nethod of claim39 or 40, further conprising conbining
athird protease with the repertoire of protease resistant peptides or

pol ypepti des under conditions suitable fgf_activity of the third protease,
and recovering at | east one peptide or pol ypeptide that has a desired

bi ol ogi cal activity, whereby at |east one peptide or polypeptide that is
resistant to4gehd ficthdd RF@hePsRedifig TRIAC Watkeirtthe rdie (dFRd tk/@bleChaRisioft 1,
wherein the third protease 1s as defined in any one of the preceding

cl ai ns. 43. THOWG#E Hodrdfidarty pelxeeptie gncyad rf?pqmerﬁeiSr&Q@%tOrgQ,@QQ Rret§as:

nol e/ nol e basj,s; ase to peptide or polypeptide in said repertoire
is 8,000 to g%ﬁ%%%%@g?éé@gg pepti de or polypeptide. 44. The nethod of any
precedi ng cl &#ifhewhahed of dnyeprecatling claom, wheveinght fatei(gint weashit/seighf barshp€ase

Lo peBL 95 o ROLYRERLLAG 1P ST dREP LA ol bud: SOPehe PRRRigie e

pol ypepti de seitrieloapblgpsptidsel ected by the nethod of any one of the
preceding clains. 46. An isol ated Erot,ease resi stant i nmunogl obulin single
vari abl e donfiP A8 djokedapioteags resisteat paidpyr PR PERItdS oglesirblg ff selseted Y dhai ms 1
to 45. 47. ApetiRQlabffodd e preGRRQiaifgoni st that is resistant to one or
nmore protease selected fromtrypsinm and chynotrypsin when incubated with

t he prot ease4oniiefsotatal woteaictieostsntomn(unpglabain sihglOvgiatle denaiboelitctartg b
protease,, (il bpout . 20Q0C t 0 .about C.a iii) for at |east about 30

m nut es. 1?e. 5%1?(: ?J(fr)lb etPetn}?glogoorflaﬁ?%enodr(cﬁz?alq}ﬁgqorré#m or protease at 370C for at
| east one hou7.)An fsolateddBiL il $édeplor @Fonlid thant patdianit tb ohe bir@aiteippgeandélosted
preventing diabetes, 48. The agqnist of claim 47 for adm njstratiaqn. by

i nj ection t oMt ¥t ChYRGIYRN ISR HicuRathti i the BRIESE H'acier dhcuuedions
protease resb?{i?@ﬁoul@@@ﬁg/ﬁl@to Py B&Bﬁrhldﬁroféﬁse\,’gg' Aphe2rlemsiaBodfsoat ahdidp or
46 or an agoni st of any one of clains 47 or 48. 50. A reconbi nant nucleic
acid that entwdékast abpet¥asmuicass st witer gepondidon pbl Yhegimi eeprofcaseat BAKT e
domai n of c cl aj r. 4 i st.. of a i 7 51. A
Vector cbipr i Hacehenhishly &1 BRRSRhRL T HeRSF By ueuBl Toob sfedipe
conprising tHabaucl eic acid of claimb51. 53. A nethod for nmaking a protease
resi stant peptide or .polypeptide sel.ectable ar. sel ected hy the nethod of
any one of cﬁ%i _agmelgt ofkligh 43 OraaélHHPlé?atW%é(d?eiﬂPéltBFhecHa&_¥Ws 47 to 48,
conpri si ng My NARIHIAE Audl&ls taciledhht édaaaescepﬁﬁo@éagbsre@isfaaﬁgéﬁﬂde,aﬁmwﬁh@b@ acid
encodi ng the protease resistant peptide or pol ypeptide, agonist or

ant agoni st ufiefeabledmgiin poplaims4ii erA9l @ ap ggorastof exsonerof clowas bgr 48 pr ot ease

e SLenenpeny. S5y ROVRERL 00 S5 BIL RO AL CEORTe o
met hod of variable domain of claim 45 or 46 or an agonist of any one of claims 47 or 48.
51. A vector comprising the nucleic acid of claim 49 or 50.
52. A host cell comprising the nucleic acid of claim 51.
53. A method for making a protease resistant peptide or polypeptide selectable or
25  selected by the method of any one of claims 1 to 44 or an agonist of any one of claims
47 to 48, comprising maintaining a host cell that contains a recombinant nucleic acid
encoding the protease resistant peptide or polypeptide, agonist or antagonist under
conditions suitable for expression, whereby a protease resistant peptide or polypeptide,
agonist or antagonist is produced.

30  54. A protease resistant peptide or polypeptide selectable or selected by the method of

any one of claims 1 to 44 for use in medicine.



any one of clains 1 to 44 for use in nmedicine.55. A protease resistant
peptide or pol ypeptide sel ectable or selected by the nethod of any one of
clai ms 1 wo 24th/d66818t he nmanuf acture of a nedi canent for PCEAPROVY/0663A3 OF
preventing a di sease. 56. A nethod of treating a disease, conprising
adm nistering to a subject in need thereof, an effective anmount of a
protease resistant peptide or polypeptidggor variable domain sel ectable or
sel ected by the nethod of any one of clainms 1lto 44.

55. A protease resistant peptide or polypeptide sclectable or selected by the method of

any onc of claims 1 to 44 for the manufacture of a medicament for treating and/or

preventing a disease.

56. A mcthod of treating a discase, comprising administering to a subject in need

5  thercof, an effective amount of a protease resistant peptide or polypeptide or variable

domain selectable or selected by the method of any one of claims 1 to 44.



