FI BRONECTI N BASED SCAFFOLD DOMAI N PROTEINS THAT BIND I L-23 FIELD OF THE

| NVENTI ON [ 0001] The present invention relates to fibronectin based scaffold
dormai n prwoenn/wB®ws 5bind interl eukin 23 (1L-23), speci Pcaiskgriokespl9
subunit of 1L-23. The invention also relates to the use of the innovative
proteins in therapeutic applications to treat autoi nmune di seases. The
invention further relates to cells conprising such proteins, polynucleotide
encodi ng suchppsRbREASNOBAREAGRNFDIITINBOSALIN ﬁt@rmsvﬁ@mgﬁmqm@l sing the
pol ynucl eoti des encodi ng the innovative proteins. 10 | NTRODUCTI ON

[0002]1L-23 is a nmenber of the IL 12 heterod| rrerlc cytokine famly. It
contains the p40 subunit, (ﬁ:ofﬂﬂ% 2, and a uni que pl9
subunit. 1L-23 sends S|gnals through a eterodlnerlc recept or conpl ex

consi sting [@ﬂOll]L mhblmcsdntlmvezﬁﬁh (cAgyae fladoneclib Basetl seiffold donmdreprbeinkthat- 23

b1 oduct 1 on WP P rEak k-5 ey B 1T O s STt ion o)) 1L 23

i s a pot entichtest@thgate Jfalic 1hﬁtﬁzatﬁ@ﬁbﬂéﬁ@ﬁn théragdurio aptichtivnk antreat ory di sorders
such as rrultl | e scler05| rheumat oi d hr|t|s or|a5|s and Crohn's

di sease. TEVBE @ﬁ%"é‘is hojgucdon f’rorle S 43 8115 CUPHSINE SYEN P8I ns capabl e
of evolvi ngpo'ﬂﬁu@l@otlﬁieréﬂc&lﬁhg S W 0P fraghidrey B8kof, AHRS QedbOtShFKingthi Ch
general |y nake use of a scaffold derived froma fibronectin type 111 (Fn3)
or Fn3- i ki&e H@WCF?Otl@%ﬁé‘fqd% thqingoysihiPtedar act eri stic of natural or

engi neefged anti bodies (that is, polyclonal, nonoclonal, or single-chain
anti bodi es) and, in addition, possess struct ur al advant ages. Specifically,
the structure of these anti body nmINTREDHETIOEen desi gned for optinal

f ol di ng, ity I n e} t ha orrrally

|l ead to theﬁpbié %?I(rguc %{r%g}j%n{&e unc e:(eg%dn?lnldar?ft ﬁi) ﬂy iconéaias }
fibronecti rp4lOasBdnts®hifch ol cdmproatte i In$2, anéaAﬂliqea:pll9rssb1(rAdHex3J&ndsas@raisst oI M/er S

order 1 om RERED A aEtPBREr bR g Bg oI HON i RESeR TAREH, °2

| oop, AB as bel a“aferlOfin2d plotoset b ardact BD4ar &@manva?oﬁﬁa,ate&hhe&tan&a bpet a- Il ke
strand C; a loop CD; a beta or _beta-like st DE; a beta or

beta-1ike sff QWHuCtEn ohinfglspKInEE: . JabiBk (et 2%159&%19%(299?)&3“ B153 | oop FG

and a beta Qferpiglrobd Keths trtARENtGr clﬁ@ﬁﬁc%ﬂaﬂhﬁat dis%@ﬁ st as BlalifD, DE, EF
and FG may participate in target bindin C, DE, and FG |l oops are both

st ruct ur al | Sglesgse, ﬂl@ﬁ@@tpldrﬁéhtlvs araieoy lphnﬁﬁée@@rrpl ementarity deternining

regi ons ( f rog, J];I% scri bes
Fn3 domai n @I‘%B’I]EI 13:%% egltg gihog |oeh!}s§%1§?)%§%%&,ﬂ%ﬁ?:aﬁ an %gﬁl?o{gps result
i n hi gh2@f fhind ar;y c‘ﬁNlEomldefmdemS THdsSproteuns) winelt g@lﬂraﬂbmaﬁéﬁh@bﬁmdhsﬂ)%

descri bes F 3 r ot ratl ons DE, and FG
oot ool SRR R B o RS Enb TG BB hrlo R fran BT
advant ageouaaataeteﬁhtcajfhathfﬁpmoangﬁheérbcbmmealbs Qﬂhad(&;[rp(bly’bl&&afrﬂdhbdom afrei ns for

t herapeutic . tre rrent o] I ne di sorders, ubset fector T cells
t hat produc*énglw WM‘ @f i g one Fey ey STRfug )a3 Befiy PﬂCVJ cally. the

proi nfl a”WﬁEMr@dT@hds@%fb@dﬂﬁﬁﬁ&@lﬁa@ badH Rk ypumhmoidlﬁgls{asﬂw BAESS a

di stinct subset of cytokines and chenoki nes conpared to and Th2 cells,

i ncl udi Ay 11olubility. giveit udeegapditigns hatngrmaliyNgad to Fh?—lQSZ of structippandfingtion 1 7F as
vell as the %H@JH&E‘F ey éﬁﬁﬁf&t&rﬁb%&qmﬂ Fedzs%af%l&)%rt% HORIRCAAYALLh QR Of | L-17
by activated T cells (Aggarwal I nterl eukin-23 pronotes a

di stinct Cmerst@leMyeraSqulbtaR&@{J@mm) characterized by the production of

i nterl euki ng i key

cyt oki ne to[OM4 uceFlBl%E)lgér?élltﬁhé (F?%%ﬁ%ém}g%]%g#géﬁﬁ%pg% rgmu 0e|13)cosure to

| L- 23 seenstetntinipea bte oklexya-fileattiand A; IaadsopdABeathesbwmbkemaBM®a|lmpty of Thl7

Adnect | HETAPAE ST R 12025 ‘U 0y Loy Bt R BUBEEL® of 1 he

invention pseavirdes-fkektrfl EpeRby, &FS a 6aARF betd-Nkk fuadd EodmblﬁlFGnaﬂﬂ'f'aIHé& one or
nore of the solvent accessible | gops has been random zed or nutated. In

some enbodi HRtedike standin Anygall ot logpSaA%n%CM% Elend FEMs RSN Wi | d- t ype
tenth nodul e of the human fibronectin type Il domain (10Fn3). In sone
enbodi nents, the -1-



2510Fn3 pol ypeptide of the invention is at |east 40% 50% 60% 65% 70%
75% 80% 85% or 90%identical to the human 10Fn3 domai n. [0007]1In sone
enbodi mrerwe,20an@3ws nore | oops sel ected from BC, DE, an@#CEGSa@Ey/obesext ended
or shortened in length relative to the correspondi ng human fibronectin

| oop. [0008] 1 n some enbodi nents, the pol ypeptides of the invention
conprises a tenth 30fi bronectin type Il (10Fn3) domain, wherein the 10Fn3

domai n conp @cﬁn(ﬁn%q(HQBCABE #hd PR @Eebé}hlsmral ndefuﬂcgglpallyDE a | oop EF;
and a loop F as at |east one lljoop selected fromloop BC, DE, and FG

with an al t?élﬂl@ﬁowi)ﬁ@ca@mrr@@tqu@rd@@rmlélngtri:gx@wt(GDRh)efr@@qu@mlctbﬂhmhe
correspondi g bﬂ%ﬁl\f%fﬂlp?ﬁ@ﬂg?&b\]:@f&?’doﬂﬂ r&egkg@;&% 'dkgﬁ%i?s qgth ment s,

t he polypeptlde the 1'Avention conprises at ‘conpri ses
an am no acIDE @ oang® redultliebigh aﬂ‘ﬁnty B FaPdeB5U. &BubIEthrNdOO% 5i denti cal

to the n . n. sone enpodi nts o] t he
ootorn of 1RIBHEG% AREis It AbeRe DB RS AT Ging e B0 BRoBES { Mom t he
group conS|135psngsuq1fmﬁ@@affﬁltplw(}p&za)mc{e@mn In some enbodi nents, the DE | oop
of the protein of the jnvention conprises an am no acid sequence sel ected

fromthe gri8Blconkveridhg adrantgesus ty pitgin impraged filgprsgtpgqrping éﬁ%ﬁolénbodu ment s,

the FG | 0op,Bfink A th:PeBlidtrQtmddase Adﬂéﬁﬁ%h@&s&ﬁ@i@rk%%seﬁ& AIDOT BQisd
sequence sel ected fromthe group consisting of SEQ ID NGs: 49-59. [0013]In

sone enbodi theimreduce eerledind’ donil RTEPclEyim hl%hb’/ reindgrameforyrand idwec aci d
substi t fH ' Os%éere hﬁﬁﬁ{rﬁdn?t S'Tﬁ:lr7 cgﬂ € fe?sr]§d1 tngps"u%git %ﬁ&gne%‘gp g{e%gﬁl%ss the

protein of the Invent |o conpri ses one ence rromt C |l oop
sequences sdvoypared o leﬂd[IhN@Hs hcbidingrik- 6DEmiooo¢rr®®q‘a6mo(é"l\§deM2; n-SEQ I D

NGs: 7-48 | 00 ce shown in 49- 59. 015]I'n
Some enbodi MARIL{E 2o R EY & A SRR el SR b e ae e RrodbRA ' Fo
Igop am an c&f(ILd7$)§QUt®n€eﬂ "[?dellls @@@ar\%@,,s otal., ‘Bfkerl@&in-BOhroMbtes 981,5‘[119:9((13@21 100%
identical to one of SEQ.ID NOS: 2-59, 2 n.sone e i mrents,
the anti-IL! {*}&8?’1 @P.Sﬁtecféﬁrmg@ébvﬂ&%935%0%418%@[@%%}1 J. d?rwl"a "bne of SEQ
I D NCS: £0- 19R:190 6944 (*200§Paﬁﬁ ierRadiyiRiteSo ifdd& @B&ﬂsro'nlof?{;l#\gf&ﬁ&hgl conpri ses
the Fn3 domain am no acid auence from EOSI tion 3-96 of any one of SEQID

NOS: 60- 100. CIP‘@IOISPIiSnEWe & seemp &0 bathekeyfesture thap detpigiessthan conpri ses
e a1 G AL S [0 580 5,9, 3%, %20 o oo
anti-IL-23 Adnectin further conprising a pharmacokinetic (PK) noiety. In
SoTEsehredl ents, e P MLty eGPy pelpeti| cne slyesl (FE0
useful 20 t[0e0d]r ealleappli@fiodpitooidedidivetich™s egsies humadDL-23-specific p19
2011/ 103105PETI{1‘[U %n%la]s}/)e%tz éltgtgeg invention provides for polypeptides comprising Fn3 domain in

which one or more of the solvent accessible loops has been randomized or mutated. In

some embodiments, the Fn3 domain is a Fn3 domain derived from the wild-type tenth

module of the human fibronectin type IIT domain (‘°Fn3). In some embodiments, the
25 'Fn3 polypeptide of the invention is at least 40%, 50%, 60%, 65%, 70%, 75%, 80%,

85%, or 90% identical to the human '°Fn3 domain.

[0007] In some embodiments, one or more loops selected from BC, DE, and FG may

be extended or shortened in length relative to the corresponding human fibronectin loop.

[0008] In some embodiments, the polypeptides of the invention comprises a tenth
30 fibronectin type ITI (‘°Fn3) domain, wherein the '°Fn3 domain comprises a loop, AB; a

loop, BC; a loop, CD; a loop, DE; a loop EF; and a loop FG; and has at least one loop



[0021] I n one aspect, the present invention provides a fusion polypeptide
conprising a fibronectin type IIl tenth (10Fn3) domain and anti-|IL-23
Adnect i n,wofrergiosioshe 10Fn3 domain binds to HSA with a RdTafS2d110M98¢ | ess.
In certain enbodi nents, the 10Fn3 domain conprises an am no acid sequence
at least 70%identical to SEQID NO 103. In 5 one enbodi nent, the 10Fn3
domai n conprises a BC | oop having the am no acid sequence set forth in SEQ
I D NO. 104, scf o b R0Bo B 198, dnll € AR A€l JBBAURRGRqRALe foRil ol thy SEQ | D
NO 105, and an FG |oop having the am no acid sequence set forth in SEQID
NO 106. | nscavraeheltheedssaronding loopres thedwman dEpnilemabnpr i ses one or nore of a

BC | oop havj th ] |: fear t-h i 104, a DE

| oop havi ngrop ﬁ% 181“239'%“5gmgg‘%l%e@gg%bg‘%g’e@g{e 0ff g%tl #ﬁorﬁ%@ﬁr@es&%ﬁlo& and an
FG | oop havdongirt thet cemipriees ac etlirvequdenqensett [dagrioh’s, A0,SB(P4, BO NO 00206.

[0022] I n. on di,ment ., the .10Fn3 domai n of the fusion pol ypeptide al so

bi nds tgs lggrﬁlgggiﬂ%ﬂpg'l%qp "T#H&%us serum al bunin (RhSA), cynonol gus nonkey
ser um al bunoo1d] Cy SA)som6 emBbdimbiets, 3y BEN cvl i thcprdtdikl SAhe idviantidnempasdodi ment s,
t he 10Fn3 domai.n 15 does not cross-react with one _or nore of RhSA, CySA or
MISA. [ 00237 HHRRIHLIH BIeH ST HRdritan the SEURSPHE BB AETFR UF NOteusi on

pol ypepti dejohifnds hQotSAmbbdifeds, ek OF 16bp WMIRHrdt&R 1 thk M RHGh BHpAgisment s,

t he 10Fn3 domain binds to HSA with a Kd of 5(530 nM or | ess. |In other

embodi ment san aHeo AEIRguIGPrialertad frras the grqusAowsisting af ¥R §P Nats: T-d&st 200 nM
100 nM ;0 20 im@ts W 1RBLPRR B OF MEEnveRRAdL LS, the
10Fn3 do(ﬁai [‘rqh%zf] the%ﬁ%?rgﬁ%ﬁ% ytsp’ep{%e&gknglg%tdégggm?nnvlgﬁ%r célIOflflTi'Bo%egHSA. I n
one enbodi naraming ed kQhem@e skdertddrirdm thd graup chimidinglomMERIDINGNE915P. of HSA. I n
sonme enbodi s, the 10Fn3.domain Binds to HSA at a pH range of 5.5 to
200 T o 0P ok CeOREE o o Rt B SRR dheq of 200
NM or | ess &id gbbthuthons,litseativat biedeleiohodi ment, the 10Fn3 domai n binds to HSA

with a Kd o 25 | east 500 nM 200 nM 100 nM. 50 nM 20 nM 10 nM or 5
nMat a pH [{"Qﬂ‘ée olf? S§ME e Odgmﬁl?tsflt Rfﬂ‘ém&‘%‘ﬁd{lﬁg‘%?‘} CQUEISETES 2°%onmi n bi nds
to HSA W t hsegudible Rbmalte BE&DH s@ROndMhod@An BN 1HAGONM 6, Bk DMIOO%Q_G(?MCGIO nM
or 5 nMat pH 5.5. (i[20025 In sone enbodi nents, the serumhalf-life of the

fusion pol ypepRineEQ AD Ms: hrié sehens F& losk paguenier BRAFMNSEQID N@sH-38. f ol d
great er thafoidle SELUMDAbAERLEE @ prbhf AhARIKREPLHARLL0, Benpbsence. of
serum al bunin. 'In certain enbodi'nents, the serumhalf-Tife of the fusion
pol ypept i deF@ tpophmiprassageenof atdeastiih A3, B0.M5n90,95418, Peast002s fleitgal t&- f ol d, 7-
fold, 10-fo - ~kol 20-fold, 22-fold, 25-fold, 27-fold, or
30-fold gr e%fgg‘r/%%%%%%tll%ﬁgé?u%‘ hal f-1ife of the polypeptide in the absence
of seru al [#0hd]n. Inomo rmbeditnowts, Merdns; [Lt13eA dectimeoalpbiseyitic drsinamgid one of HSA,
RhSA, CySA, or MuSA. [0026] ri.ai nbodi nents, the serumhalf-1life of

t he fusion %8??5%%“&%“‘? ?Fﬁﬁt#gltgﬁgggér@é)%of serum al bunin is at |east 20
hours. In c@oiai N BrbederBiligentt, iR ErUM3NAldkectibdonfpeis@fthd he dodsion

pol ypeptide in the presence of serumal bumn is at |east 10 hours, 12
hours, 15 HOUPS2cidEraHgise Somnysken F0 o8amhiGoé SEQAPRYR60- 190 hours, 75

hours, 90 h ISR 1&%5&9Hﬁlﬁ@diﬁa&gs,Wn%alngoAJlﬁ&hﬁoon&%QeshMﬁino 439 h_ours, 170
hours, or 200 hours. In sone enbodi nents, the half-life of the fusion

pol ypep?i descilacnghaideayetd. 7h 88, G PS94, 89 gr 100 idaimticalto wbpikeapp o6PEQ IRur i ne.
10[ 0027] I n gn¥.4Bf1oh he foregoi ng aspects and enbodinents, the 10Fn3 domain
conprises a sequence selected fromSEQ ID NO 107, 111, 115, 119, and

123- 143. BROEM]DESGRPTIPEN, BF aiftHH.-E} SURESH [0028¢dRipyising a bhahovskitdie f ul |

| engt h DNA uence al i gnnmept..of the ti-1123 15Adnectin of the invention.
[ 0099] Fi gur 83 ToNkGs A SERESEB R oY SR s B ST P Bely R ilor  as

descri bed i@EByanple 2. [0030] Figure 3 shows the full length am no acid
sequence_ al | Enrrent of the anti-1123 adnectin of the inventiagn.,

20 0031{%i P14 sRERe 2orefir aRRAIGRIRN RFRY 8D 2T és ANRGH BENAE T §PAT3

i nhi bi tion B4Rk bf dksimmuadmestdsn as described in Exanpl e 4.




[0032] Figure 5 shows a representative | C50 curves for inhibition of

| L- 23-dependent |1L-17A by anti-I1L-23 adnectins and anti-p40 nonocl onal
ant i body WhRBLSM8N5as descri bed in Exanpl e 4. 25[ 0033] FiPguns2@ 19935

ATI Q01045 inhibition of IL-23-induced IL-17 production by PBMCs of donor
228 (one of 4 donors tested as described in Exanple 4). [0034]Figure 7
shows representative selectivity data for the anti-IL-23 adnectins.

Buf f er - SUDL g1 ed. MYNS ILAEAE ol ik S LA IS 1 RIACURIkATRDGpAliRS OC! at i on
phases of 10 nM I L-23 ar?gtlggf/l R P e o Tt tlﬁﬂgﬁtﬁl@lm BT as

descri bed iHfilErRegeiin &/pg 1 teat Fgﬁ)cfwlilall{M@B?#L@&Mn@t@h‘@h@emﬁm Fadti -1 L-23

Gescri bed | Wb RIS R 1 DYT6EAct: LBt ShbEE - OBS6TE gur e oa™

shows t hat dbﬂaﬁmdom&lscbsrﬂmabnmcsacsmeqmnbtatlé‘dsem glenticaMo$$€ IPhiaOnBodynarmi ¢
Model as; described in 0037 e a_conpari son of
O bi Loty Seerpeemsl B TR foftiinsSRakta BEor i R oS AR RS o
nodel as descforthedSEQ IEXapmbe, MDEfdogmaﬁhg:t}@uﬁﬁlo]zﬁﬂ ssiense ATfBAOSEQdose
response in_human |L-23 u cant hosi s, as descrj bed.i npl e 4.

[ 0039] Fi gur'® 981%5?16%953 AIF?%SR 91‘6“ %@ﬁ@?ﬁ‘&ﬁ%‘&le{lﬁ? Sﬁfbﬁﬁﬂ“’l QE&(%SI nduced
acant hosi s \e: ldésﬁ{dnB%r érﬁbo@iﬁéiﬁp'ﬂ% 14Fn3[d%%ﬁﬂd6h@>ki§c% ohd oSO f b Bcvuw;p HSA
hal f-l1ife in mce. HSA was inj ected into mice at 10 20 /kg (Figure 11A)

or 50 no/ kghayimedun aning myid squoeney petifestl @ SELRIN 105 Higwa Plidopdhay ingjthee
det er m it | Qﬁin@ﬁm@éﬁﬁéne@é@@b%ﬁ i SEES Nbo%zllﬂ:d &Lﬁ(ﬁo%ﬁﬁaﬁﬁglt‘ﬁ@ afinQlagian

summary of half-Tife enhancenent i'n mce of SABAL-4 when co-injected with
HSA. Fi gur eseqBicewtfrathes SHAIR N@:di®dcynonol gus nonkey and ni ce.

15[ 0043] Fi 1 h i, f rpination faor SA
SABAS. 1 1 n 0B ol Bime SORMIHOR, UE A5 LhorfuE St 8 HDRT &Rl 535l &
al bum ns f r@mohmoengf r]mwenmmdlbumin (BySAi) bﬁﬁaﬁnoﬂ)g'usdidngeyﬁiehﬁﬁalamﬁmy

[ 0045] Fi gur shows. t he determ n SABA1 and, H3 oi chi onmetry.
0L 0046] B GrERL P s MR Ebr ARG 1Pk SRR A e b ot nant
domai n {3 agqROhS cBfssFEabs w&m&%}ﬁiowm& Sb@%r whgAphar macoki netic profile
for SABAL.2 in nmonkeys dosed at 1 npk and 10 npk. [0048]Figure 19 shows the

phar macoki né@f3d pr%‘fcie‘ft'(én bodiments. the | ndromenyel throsian pefyRrpRas BRGUSI y or
subcut aneougb X vah I B uNPET AL BRQESGRVJAThGN, Bk 'THHE dbAMENTION HsA

with a Kd of 500 nM or less. In other embodiments, the '°Fn3 domain binds to HSA with
a Kd of at least 200 nM, 100 nM, 50 nM, 20 nM, 10 nM, or 5 nM.

|ngt0

20 [0024] In other embodiments, the '°Fn3 domain of the fusion polypeptide binds to
domain I or Il of HSA. In one embodiment, the '°Fn3 domain binds to both domains I
and IT of HSA. In some embodiments, the '°Fn3 domain binds to HSA at a pH range of
5.5 to 7.4. In other embodiments, the "°Fn3 domain binds to HSA with a Kd of 200 nM
or less at pH 5.5. In another embodiment, the Fn3 domain binds to HSA with a Kd of at

25 least 500 nM, 200 nM, 100 nM, 50 nM, 20 nM, 10 nM, or 5 nM at a pH range of 5.5 to
7.4. Tn one embodiment, the '°Fn3 domain binds to HSA with a Kd of at least 500 nM,
200 nM, 100 nM, 50 nM, 20 nM, 10 nM, or 5 nM at pH 5.5.

[0025] In some embodiments, the serum half-life of the fusion polypeptide in the
presence of serum albumin is at least 5-fold greater than the serum half-life of the

30  polypeptide in the absence of serum albumin. In certain embodiments, the serum half-life
of the fusion polypeptide in the presence of serum albumin is at least 2-fold, 5-fold, 7-
fold, 10-fold, 12-fold, 15-fold, 20-fold, 22-fold, 25-fold, 27-fold, or 30-fold greater than

_4-



Definitions [0049] By a "pol ypeptide" is nmeant any sequence of two or nore
am no acids, 30regardless of |ength, post-translation nodification, or
functi on.wORolypapsi de, " "peptide,” and "protein" are u®ed/usntignedyangeabl y
herei n. Pol ypeptides can include natural am no acids and non-natural am no
aci ds such as those described in U S. Patent No. 6,559,126, incorporated
herein by reference. Pol ypeptides can also be nodified in any of a variety
of st andar dg ieith GalF198HSd Solhepti®n AHBNECH e @@ abiEniiPd fohed Wi th a
protecting group; the carboxy-term nal am no acid can be nmade into a

term nal aniehedgraptspthe seremagtiuon sappred! s iRGa., €abA lss Miwdi-fi ed with
groups to, , : { il icity: £ i de.. e
chem cal ly P%ﬂos;@g?gﬁﬁS#bgﬁﬁ§%§f%%%ﬁ%%??{%%%%§B?%%$§§%g9@¥%§?F?ty or in
vi vo hal f - | prEehce Potrypeivnde isrmd tadti20 Avurenb c@eanicmbbdichents ke grinabéifrent of

anot her structure such as a.cyclic conpopnd or. ot her I le to,the

ol ypept ddahE 4 s el paR FRE S RS oL atlPa it 2 v e

amni nodaci dehdurFf’ anhairs, eo adurs,cmfliogmmﬂoma@(i h(ﬁ].rsa Sth@lIrs,SS hotirs, 90 }Q)ﬁrsD)OO The
pepti des of the jnvention are protein eri rom 10tenth type I
dormmi n of fiWFoh quf?’ﬂﬁ)alfouﬁa\]/xgo IB)é‘éW?&)]bq“F%’ Xﬁ) IE%“%PE%)%?%’& ?‘? YAy to the
P19 subuni tepitfodinkeng3thd ML R MRS ﬁ§i6@901§r|§|§ 08¢ BloBsced 14\ PGkt (e, g Ofuman
"anti-IL-23 Adnectin". [0050] The term" E" is an acronym for

" phar moki ne?tineonkgn@r e iRpasses properties of a conpound including, by way
of examp] e, or pi I i j ! | i &ﬁyg y a

subj ec'??d A [pIgPKﬁ nog%llag?iogﬁk g(%r(% Jgjifgn"sﬁ%ﬁs dﬁ%kﬁlﬁg(‘:h{él? I;i/ﬁ t?%?%@e(%ogﬂa?gé a ys%r otein,
peptide, oraswarecysddesed feoif SE@ D NGy 1ghad hald 6kl 1Retidcl2gridperti es of a

bi ol ogically active nolecul e when fused to or adm nistered together with
the biologically active nolecule. Exanples of a PK nodul ation protein or PK
noi ety i nclude PEG humanBREEEIDESCRIAGION(HSAHEMIGURES (as disclosed in U S
Publ i cation . 105/ Q28715 2007/0003549),.. human .ser um umn, Fc or
Fe t 1 agrent WO g shanyBe Bfle g PN S i Ba B BHE2Toq - aii no
aci d semppenggnctalestthd yvedienei n is defined as the percentage of am no acid
residues in a candi date sequence that are identical with the amno acid
resi dues i nl0%2%9e| lGigwy 2shejteieMS2008t 0RO ATotRin epEessian et es desqrbed

i ntroduci ng,gaRsplelf necessary, to achi eve the maxi num percent sequence
identity, and not 25consi dering any conservative substitutions as part of

t he sequenc@ﬂﬂﬂentf@vw3A®@@ﬁh@%ﬂlEmﬁhmmmp@§é§ﬂnmmm@ﬁ§mnﬂmbﬁ@ep@FHéﬁt am no
acid sequeq&gath@quxwﬁg be achieved in various ways that are within the
skill in the arﬂ, or 1 nstance, using publicly avail able conputer software
such as2BLASI31]BLASEuZ 4 sBbwGN\epikdn@iv@ 1Ok civiegattdng ABMIONASPARGhhibiibh war e.
Those skilled i.n.the art. can deter.n.ne ropriate paraneters for neasuring
30a|ignnenﬂ?”PﬂgF&gﬁﬁ5x Hﬂsgﬁaﬁ%ﬁf% 3 ggged to achi eve maxi mal al i gnment
over the fulob32]l engiklreGfshédiea EpRUaRLIES [(X6 tiYesCOMPRIbRGN oY¥D.-23-dependent

2011/ 103105PCT/ US2011/ 024959 [ 0052] An "i sol at ed" pol ypeptide is one that
has been i dént’if Pethtialhe?3adpentias el satdr8 mapedionré rspory ORI el ponent of its
natural envik@mBHM Exapitan nant conponents of its natural environnent are
materials that would interfere with diagnostic or therapeutic uses for the

pol ypeptd del003Hd niEgure feherdeA ERPYMesnhibigpmpids23-adercd ilrd? pipdettendsiceous or
5nonpr ot ei I I pol ypeptide w ||
be purifie3ﬁ§?gy§%i%%§%§§Pn%ﬂﬁﬁ£§é§éégﬁﬁg?%ﬁﬁ&%ﬁgggf?%gg%ide as determ ned
by the Lowr @03t hodguaridhomestepipsafativakdloctivity dutd foathc@964 by 3 waiegtms, (2) to a
degree sufficient to obtain at.least residues. of term.nal. or i.nternal
arno.aci d BN aiOsd SRl i S BERS SR lsPhRHga0g ok 1
honogenei t ynNYL-3PSnPAGK IWNPeindigghoChaptgred A TNAT0 6l akCd eldibdd aomdindplcohartisi ng
Coonmassj e blue or, preferably, silver stain. |solated pol ypeptide includes
t he pol eﬁ#PﬁB'in situ wthin reconbinant cells since at |east one
conponent ofpotd)e POLYRERh&WENLS ANBLILNSladRiRMAS @NWER Hhibd 1L 1 2NAduchEIEN-@sent .
Ordinarily, however, isolated polypeptide will be prepared by at [east one
purificatidﬂo@ﬂéﬂ?mF@@Q@FﬁHéS@ﬁﬁﬂgﬂimﬁ%mﬂ@ﬁ4an ani no aci d sequence or
conpound can generally be 15defined as the tine taken for the serum
concentration of the polypeptide to be yeduced by 50% in vivo, for exanple
due to degradation of the sequence or conmpound and/or clearance or
sequestration of the sequence or conpound by natural mechani sns. The
half-1ife can be determined in any manner known per se, such as by

phar macoki neti ¢ anal ysi s.



Sui tabl e techniques will be clear to the person skilled in the art, and may
for exanple 20generally involve the steps of suitably admnistering to the
pri mat e aweuntiatob®wsdose of the am no acid sequence or cecpasediotisshe

i nvention; collecting blood sanples or other sanples fromsaid prinate at
regular intervals; determning the |l evel or concentration of the am no acid
sequence or conpound of the invention in said bl ood sanple; and

cal cul ating 00§d]0m1€1§uﬂe|9@tsh9®§ thmé?m@i(ﬁtstlmﬁts%hﬁﬁ nedrLdvBg if Mgkseunt i | the
| evel or 25 concentration of the am no acid sequence or conpound of the

i nvent i on hgrheedynesiuiede] by dsodeedompeareric o the initial level upon
d Ref h
conneth, A Puplor PRy SERR RN drihilfor AA0ARE ?fca?%%"dﬁi“otﬁﬁﬁk for

Phar maci st smannbulsetphaeeaco@yﬂanﬁb medel a$ dqscﬂtednmﬁxammlm«et i c Anal ysis:

Phar mcolki b e, BHC ALY i 4| O WPedr SBaRa p gL 2 ) .

[ 0054] Hal f -dchiitRostedd db@nee'cplﬁﬂasmﬁleusl ng par aneters such as the t1/2 al pha,
t1/2 bet a and the area under the curve In the present speC|f| cation,

an "increas@03 naigurilpl: Sh‘?"é*f‘%?lgoto&SQr?S? ?r‘?:%p%na%én Famath{F-ghtndgecd; hese

par anet er s, scathodi VR dedcribliene<Rapraet ers, or all three these parameters. An
‘increase in half-life" in particul ar refers to an increase in the

t1/ 2-beta, BPM4Her Etgtﬂn 1 shaprstimeive Had haldlife dsmice nHBAevas inigeted iptoamigagl/ or t he

AUC or tb)t Mo 15%/9%’?‘.( %drg%“[‘)o&%] %}Fg(?’?éﬁlré 5@2' on provi des Adnectins agai nst

human | L- 23-speéc subuni n or to identify |IL-23 specific
ant agoni st , [004H 23 kigsrept 2sOnthed thahalfdrfg detsrymidtion o€CSABBI AR infmigdnect i n

using ant - g mhbe.., ATDRCLLNS, LASLBRUR, Ry e BRRIS RHRULL oer e

interacti ons/s.@and wmhbmmm voith HEA 28 gurt dBte @insireg ada ifideh dyRodolgucel | | i ne.
The anti-IL- 231(3 ctins were subjected to further selective pressure by
| oweri ng t HE} rnlfSncent ration and selecting for anti-IL-23 Adnectins

with slpw g 643 at el$1 uIEt OR BhSw AR HalTlIZR U iRHiGE EF S AB A @M A AADRECT i NS
were identi L 23 specific inhibitors with favorabl e bi ochem cal and

bi ophysi cal CYE}@@@@P%W@@#WB Fi bronectin Based Scaffol ds [ 0056] One aspect of
the applicajppp Prevides has PAANPERLLAES aagmlt bRAGuFAR b Ildn) yhi ch

one or rmrgibo ‘ﬂt he Sol verslt asccessF%P ﬁgo%s als Ereenuran om ze nut at ed.
In sonme enbddcnendisg ELISA dEre3. donal nis an Fn3 domai n deri ved fromthe wi | d-

e, Lo s B BRIk RO
TATI SG.I(PG\/{DW] TVMW@QE&RASS&B&&ME&I of SERAN D tdinglth .recbﬁlbtnlaﬁt dbarain3
sequence a ve, gﬁgg DE and FG | oops are underlined. [0057] A variety of
mut ant 10F éaggteats have been reported. In one aspect, one or 25nore of
Asp 7, G u 904ANd Asheld shewstBPpRsRELoRY@RNRHIIG forM AR 26 HonkSWcdbs@s, for
exarrpl e, a non-negatively charged am no acid residue (e.g., Asn, Lys,
etc.). Thes® Iikaif dAgDkave been reported to have the effect of pronoting

reat er St Y. Alukls AR IRORRSALOEUEL S i 28 FOMRRCRCAG  he

wild-type f orm(See CT Publication No 04523). A varie
addi ti onal lalrt\@n@tSimwantammsly@thBlpkcaf fold that are either 30benefi ci al
or neutral have been disclosed. See, for exanple, Baton i et al., Protein

Eng., 15(12):1015-1020 (Dec. 2002); Koide et al., Biochemstry,

40(34) : 10326- 10333 ( AUPETELERIDAJCRDI OF/ TS INBERCTIANS2011/ 024959

[ 0058] Bot h afrl ant and wi |l d-type 10Fn3 proteins are characterized by the
same structuP&""Wanely seven beta-strand domai n sequences designated A
through G apg4%i x BPOPpIIRBHARS i{ HEnt 88eqBRed R0 offAolct@fino 4dRls| oop, EF

| oop, and FG | oop) which connect the seven beta-strand domain seqguences.
The bet stieatdissspdisnethoprstitransidian moflificatiqnyer fppetiond Pelypetideni Pipdige-adopt a
bet a- | i ke coRf-Broi@Yi £Oudcd 1I§8Elﬂltnl€&'ﬁly ﬂeﬂanSE’@lylp%tM@ cahindlitR rARrd1 @Rkho

corresponds to residues - op ‘corresponds to residues 21-30,
the CD Ioopaced@ran@e@bnﬂt@alt@nne@qlwe@l eghass descpbednp U.BdjteabNe.sP8rds. t o

resi dues 51-56, the EF | oop corresponds to residues 60-66, and the FG | oop
corresponds to residues 76- 87 (Xu et &-, Chemstry & Biology, 9:933-942
(2002)). 10[0059]In some enbodi nents, the 10Fn3 pol ypeptide nay be at |east
40% 50% 60% 65% 70% 75% 80% 85% or 90% identical to the human 10Fn3
domain, shown in SEQ ID NO|. Mich of the variability wll generally occur
in one or nore of the | oops. Each of the beta or beta-like strands of a
10Fn3 pol ypeptide may consist essentially of an am no acid sequence that is
at least 80% 85% 90% 95% or 100%identical to the sequence of a



15correspondi ng beta or beta-like strand of SEQ ID NO 1, provided that such
vari ation does not disrupt the stability of the pol ypeptide in

physi ol ogvoab1icwast i ons. [ 0060] I n sone enbodi nents, theCuitseéomeHIs9

provi des pol ypeptides conprising a tenth fibronectin type I1l (10F n3)
domai n, wherein the 10Fn3 domain conprises a |oop, AB; a |oop, BC, a |oop,
CD, a loop, DE, a loop EF; and a loop FG and has at |east one 20 Ioop
sel ected friamhaeRd ﬁ&em@?’ref@i@ﬂce':ﬁ)l%éphde%r&a@Ll%@Beeﬁlo@ﬁbd‘fﬂ a%9 bfla $£Q

relative to the sequence of the cofresponding | oop of the human 0Fn3
dommi n. | n $uWerdehypighlivent &.8 t HaB® an@elnb@pf@dah‘@ agirpteptng groun; Beme
embodi MeNt Seyf 8. finaPhminBAda B bARRR 1%%&1;&;%'1 fligslerdip: it BinbNS_domai ns
conpri se non- na uraqy occurri ng ed® 'Y meant ‘one or rnore
am no acid tsemudmwedualcarelveamodjﬁed welh altoupseoléQg aﬁnﬂlwplllaménlwsequmce

(correspond one ti nd addi ti ons,
e et ono MettebeBRPn bl BREN Wb SRR P DR AT BB 35y A
acconpl i shezd vtvbrh@lﬂ@ﬂfe)l Bbl@pépndaﬁulodlﬁbdulomdcandﬁclﬁdwhé anelient S egoERe e var| ation,

generally of a nucleic acjd codin uen occur a

techni que, YYFUESHADISE CYBRGEOTEOp °r|c9rt %@?’\le D eggléﬁ‘?p@&? a‘lﬁﬁ%“%[%t hesis. 30
[0061] I n soREu& e $hat éHﬁ@anQBnermlhﬁ)ré £AR6 266! BGhaHerbd amfiBlratibE, and FG
may be extended or shortened in Iength relative to the correspondi ng human
fi bronect i nl-FoBpr S1¢: s OHE)-eRisguptiden O the iyentiapge RTAsFing ¢ravebBpm Mgy be

ext endeft byte@th%ﬁae@fﬂd@ﬂaﬁ%‘fﬁﬁronedﬁn tﬁa@ﬁ?ve%gpﬁbmgdtﬁ)blﬁd@eélﬁ%&% @k the loop
may be decrease - am no acids. To optim ze antigen bi hdi ng,

t her ef or e, nlﬁeub@ntgxfﬂiéﬁ ard groegperodd tq OFRB apbfdiveting] arépdlli-B3 Admagtit™. as wel |
as in seque to «ghe filexi il pd affinity in
antigen bi n@?ﬁg Sf%otgjff %158189%5%5 %fogeﬂ}%%kﬁ%em Zﬁ1d 68%%}135% conprises a
Fn3 donmai n prhlamﬂas@lfrplcompmmamcbﬂhngobﬁwaﬂof%amp:lnms@pndrearstnbaﬁ)on 85, 90, 95,

98, 99 100(V dent S ,», Wh
201 east onBoronSrinaiRmitited e BRecha byl Bt S S P oighe o

enbodi MeNt Srefek@ afy pRtedt pEEde. 00 Pndi@s thdPaffeots Ik st oRié Iﬁeﬂbﬁidsbﬂﬁl ons, up
to 4 amno acid deletions, up to 10 am no acid insertions, or a.l1l0

combi nat i orPiPlREFdbractiye eelﬁeﬂ%wﬁehﬁuf»ﬁeﬁ? gr adnpistgred dosstheith s Biglegically o 6

am no aci d gUbshbletilé. AREmpPott PP¥ nRLBGoARTbEindS PRE h ek 11ndl'tﬂietP@G13 am no acid
insertions or a conbination thereof In sonme enbodi nen the FG | oop has up

to 12 ami noargngeryppdhunip {ilyhsbindgss (@hdisaosgehimi. SaBiltIilC@FéﬂnéﬂQSons up to 25
am no acid 1 ]O@Sﬂ. i ments,
the BC | oopt ay Pef 38 nP 1002 BRI Dbl Abim Pb Fiiklhen i
sequenc® selegctebc fqidm t he group consi sting of GHYPM—IV (SEQ I D NGO 2)

GYPLH. ( SETD NQTEery GO o Bt ket Rk 85, o 1 )

protein of Iidi‘@nlage/eﬂﬁrmﬁ)dﬂacﬁd)féplldu&Gﬁ azﬂldadateasequmatchresﬁduQIMtlsmb ected from

the gro consi st.in HRTH | D NO YYHY( SE SEQ ID
Moy o3 v ia gy BRI i) RN R o TR {12 SPYPReB Y PEOROTE2) - RSRY
(SEQ I D NO gudy, afr%@é(\{arngEQHl&/eh@ ﬂlﬁﬁlmuﬂﬁ'ﬂ@éeﬁﬁaﬁeh@ 15@t11—)5)amd s TH (SEQ ID

NO 16), SRI'Y (SEQ ID NO 17), ;83 Q I D NO 18), K% QIDN019) AHRY
(SEQ | B*NQ @0yiderReRay capesvRye st lonsze PAROY the SEmenq 1gatito Y ligrray frSEQ | D
NO. 23), PRYH é&f'd@eﬁ@n%ﬁ%&c%ﬂo&%@é b dNE l%éan%gﬂ%% a@ﬁg@dhpv&}@ug@ RQKY
(SEQ ID NO 2 HAKY('S NO 28), SNRY ( SE 29

NO 30), SQ\M}(SQE@HWIN@ t:bqyklllNR!Wa(tSEQnﬁta)lmsm)pubmsm(ﬂdE@cmmom 33) RTKY

(SEQ I D NO. ( 35),, | . Y, {SEQ I D

NO 37) RYK%ﬁ@é%S@%’ %L%lg"&vg I?ﬁ%ﬁ%%&?%@%ﬁ%@%@é D NG 40) ,
RSKY ( SEQ | doftiNared ThoseSRR¥d (iSECit ExniNGtetid)ne apfRYidtSkE@hderN@ir48psurBBRY ( SEQ | D
NG 44) , SE 45 PPRH (S | D NO 46 Y (S I 47), and
VRG SE | R et S5 T Rt RE AT OB rag R Mgt

enmbodi nent slendthef thésdqaareobeitdw@npaetiei n of the invention conprises an am no
aci d sequence selected fromthe group consisting of YYNEADYSQ (SEQ ID

NO 49), YYQEYEYRYl (SEQ ID NG 50), YYMEEKYAVI (SEQ ID NO 51), YYAQENYKE
(SEQ I D NO 52), YYKEANYRElI (SEQ ID NO 53), YYAQEEYHI | 5 (SEQ I D NG 54),
YYKEADYSQ (SEQ I D NO 55), YYEQVEYRElI (BEQ ID NO 56), YYEQPI YATI (SEQ ID
NO 57), YYEQVEYRElI (SEQ I D NO 58) and YYSEELYKYlI (SEQ ID NGO 59). [0066] The
10Fn3 domain nay begin with amno acid alterations. For exanple, an

addi ti onal MG sequence may be placed at the N-term nus of an Fn3 donai n.
The Mwill 10 usually be cleaved off, leaving a Gat the Ntermnus In sone
enbodi ments, sequences nay be placed at the CGterm nus of the 10Fn3 domain.
For exanple, in site directed PEGyl ati on where a cysteine containing |inker
such as GSGC (SEQ I D NO 101) |s added to the C—term nus. AIternatlver,

~rEees~ 1 Y b1 Y S M T 1



In sone enbodi nents, the protein of the invention conprises a BC, DE and FG
| oop am no acid sequence at |east 70, 75, 80, 85, 90, 95, 98, 99 or 100%

i denti calwbaoaf10areg one of SEQ | D NCS: 2-59. 25[ 0068] Fur Ph@ErS2anmek? | | ed in
the art will recognize that BC | oop sequences shown in SEQ ID NO 2-6 share
a conmon sequence notif CGHYPX11-1X2 (SEQ I D NO 257) where Xi is either Mor
L, and X2 is either I or V, and the FG | oop sequences shown in SEQ | D NO
49-59 shar €005 0MR “SAGEGR IR is MORXDINANNRNicd HEQ P NANRE) wher e
X3 can be any amno acid. It would therefore be possible to generate

addi ti onal 1BEOVARHE®N] heomueaent Bf pnatyralzgviignmenConeapsnt dpapongnts qftie

s i e S R

YYX3X3X3X3YIXB1>103 noolypmd@,@mtnh@mbw@@ﬁyusmmm@maﬁ@ o{hemi@i]einacesom

enbodi nment s ant i 23 Adn onpri.s the a nce of
oy one b TSRt euted o PR Y B ERBEUT His kel bR B b RS Rnect
conpri ses th%rdatbstlﬁl@H&%rbyamgmoﬁlmlﬂ)epﬁqnemeterrﬁlhmmmswagznnah&@am any one
of SEQ I D NOS: 60-100. In some odi s, the antj-I1L-23 Adnectin

conpri ses tlﬁ%StB%?#irﬂ%’ H‘@fedﬁ%rg{?f H’E‘é(elége@éé%‘t 5%6% SyHicieghto opgin Hieaslgs  g9g, 99
or 100% i demiilidlof NOeci@iYal 8P Ritc@hal @EfdolaBldNeERien&lry k30 of 4 PisPpe: EWbOdl ments,
the anti-1L-23 Adnectin conprises the amino acid sequence at |east 70, 75,

80, 85, 90,5¢g%natgy or G tohomqpgueity ¥ OISR GE yndarirgfyciag pengiedueinge from

posi ti oy 3- QBqRBY uQﬁ?CQJma’?EQbiquN%féle}C%Qver[s%‘ﬁ?@Jola%d%%e&iﬁé%lﬁﬁ%@t s, the
anti-1L-23 Adnectin Tay be pegylated and/or 10contain a his-tag. As used
herei n, ATIOpU8ztdf mrsgu tvathm rpeoptbatiant eolle pie¢art {daet dnoopnpaquierides ar e

Lgﬁ?ta: ﬁgl th? lglﬁpggt?c? ugrgat@%a%&%%efltl %ﬁ]l]h%g% ér%?egt IOl;’)d1§7r 1}/ h%wgvér gol? g(i? Jl[,]e: n

pegyl at ed ammﬂmgmkamﬂ$e@nmm$dbﬁgtwﬁm%ﬁahUﬁﬁénmeﬁeps to a proteln wherein the
| oop sequenﬁﬁgﬂ di“@#%tl to those of construct 1571Q04 eﬂ | D 86), and
the protein t ai Of B PHIPE AP OPRRCE! FUPRIURE S VHEFE Y BR protein is
pegyl at el andineDARd fiSc Akl Hr iRGerud ohh@dtonr EhiRIpslyipeptaic s B Riftewder ei n t he
| oop sequences are identical to those of construct 1572006 (Seq ID 91), and
the protei %ot ¥vadorexemele dps ipdseraditiongpé the se@ienserl sompad a{“H%r protein is
pegyl at ed a@&rﬁ@@%@éeg&sﬁatmn%ﬂlﬁge u%;[éeq}%Ql%ﬁodnafb%au;a@m@cmgﬁl@lﬂlewﬂ@r ein the
| oop sequences are i tical to t ose of construct 1490B03 (Seq ID 79), and
20 the pr otk sarchsricairmiicd ingpEmAnheTkapwapctsheuch asdmbpuncokiets andesipr ot ei n

i s pegyl at i n wherein
the T oop seauang SR RLATIE, Pt b i ne AL A AL h R M BB LG 1D 7o),
and t he2(or ogesemlly omolat fis sapG%@tfhhlylkcbmn'ateringlw s pramate nslsitabmdosqocrfoheei nis
not pegylated and.there is no 45. r a _protein

wher ot ney oS i aledihelh e B bE sl §leS Subite SuBih Somos
25(Seq ID 7§A)np1ealﬁdmtslael phih@ikeedt fie @ inddritds; @ cGBink ithtkievel at cdnb@t@Hdresim nus

where the protejn i Iated an here i s no t ATlI Q01047 refers
to a protei e%ﬁ@Pépﬁ gﬂg‘Fﬁﬁﬁmgﬂwﬂgﬁiﬁg”BF@“WdEﬁP?EQPEgﬁm%%SE of construct

1571C04 ( SeqldulatiB)frondfathidthe the @ftLihts GRAhaY, i tic@RBGHE Ikl at the
C-termi nus where the protein is pegylated, and there is no his tag
30[ 007 1}Fi b?oé?Félérﬁ‘il‘W qfahaanane geidoquaice eF goanourd fdhic By ention Sy hems reldH‘feéugh its

i ntegrin- %ngon%}édfto the%%l%%?uﬁﬂnyd%blﬁg I@e‘f&@ﬂc@ '1§fo@8!aﬁlple(rﬁﬁ9)to thn SOme
enbodi ments,” the pol ypeptide conprises a 10Fn3 domai n that |acks the (RGD)

i ntegrin biwidag haedbiopks, Pmaraﬁﬁemﬂ@ﬂhét pleal Mohaticd Stp T o Rharmwveuigggsect , t he
appl i cati ony lej orfP% s&s aui' 1112]§eeA9'11ﬁ Et al HEJF%D?JI{M%%TB;%Z)ZS’ZS“QA
pharnacoklne ed pharnatco e assessed
5accordi ng meﬁ@@Agevm@KW%ﬂDtRekap@u$abonm¢ﬂm(ﬁbﬂénkibtms desirable to

increas bi gavai | b|||t ol .dncrea he t ween doses, possibly
by i ncr Ig@”t”ﬁceo fnftllrcg P?)lf gﬂaﬁcﬁig)ﬁgfeﬁ’sp h(/né 5} le in the serumafter
dosi ng. In B05A | NBAlaneasn be éxprésséﬂaglnrgq)biaﬁlete@ suamsqhetltzjmpmmt/i Bethty of the
serum concentration of the protein over time q decrease, the difference
in serum coRddbrarsa e the Cttrh%%@t by the Bigesnt ﬂg?mé‘lf% g AfEsas Liledditon and
shortly before the next adm nistration). The anti-| L 23 Adnectin may be
attached to a noiety that reduces the cdearance rate of the pol ypeptide in
a mammal (e.g., nouse, rat, or human) by greater than three-fold relative
to the unnodified Adnectin. Qther neasures of inproved pharnmacokinetics nmay
include serumhalf-life, which is often divided into an al pha phase and a
beta phase. Either or both phases nay be



15i nproved significantly by addition of an appropriate noiety.

[0073] Moieties that tend to slow clearance of a protein fromthe bl ood,
herei n revennadioswsas "PK noi eties”, include pol yoxyal kpCerus2mioztoses,

e.g., polyethylene glycol, sugars (e.g., sialic acid), and well-tol erated
protein noieties (e.g., Fc, Fc fragnments, transfenin, or serum al bum n) The
Adnectin may be fused to al bumin or a fragnment 20(portion) or variant of

al bum n as deschiaRardalt iHamy oRUHM&AbdR2ReDR; and QDI (OAAB28AmelROGANI N sone
enbodi nents, the PK noiety 1s a serum al bum n”binding protein such as those
descri bed ithregtigse puph¢teratApiingierse iipdf7ifo7 ingesruang oo 2N 0xEg42R thg 0075] | n

sone enbodi RN ] i i § BT I i hdi ng protein
Such a5 thove o ep i PRl bt 3 i RGOS BB 4B 06761 1

sone enbodi nents, the Adnectin conprises polyethylene glycol (PEG. One or
nore PEG nolecul es may be attached at different positions on the protein,

and such attachient may be achi eved by reaction with amnes, thiols or

ot her sui t ajob&s|r eaTlid dppliGkionpoviddhadsiimaghinitdipanBy 2 Depecifiop 1 examplte, a

primary am ne found at. the N-term nus.of pol ypepti de or an_am ne group

present in Birdintese _&5% ﬁr_t?ﬁl%agmﬁwsr&é@ LT SR, |

enbodi ment sjiprdit oPEG R BliNg Aiti-otRARE A dbctis BRSb&UnAM 1M 3 H® WBkHNPept | de

selected fromthe grouB consisting of: a) the N-term nus; b) between the
1 1

N-ter mi nus WeTE serpRaceris bindineds Rt [LbEe somsratisipriothe Bep HIl-PReniricling; c) a
| 0op pogy t i G&chiGfoRof 112850 @lced é]gnag}ﬁ% WPEPLIAE OPIRGSHE- 5 DDA dhakigeleRi Ndi ng

site; d) between the Ctermnus an he nost C-termnal beta strand or

bet a- | i ke stwbpmedd tafntha selagtive reesOre ey loivansg ho 67X Pagyitetivomdwiectieg achi eved
by site-dir dp - 0n. . [ e ' r iV '

it Todused TRUE BRE SRt RE: S, SHbha, Ful BBl focl QS of

5pr ef er ent | addegtisooue glentifiredse hie2 & sazoidic ieiltisrs witefaporable bivchanioddnd i ed to

i ntroduce a .cyst.ei.ne rretsi due at a desired position, permtting site
directed pgtij?/‘%é'flf?}r?r@ﬁ ffie cysteine. PEG may vary widely in nol ecul ar
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[0058] Both variant and wild-type '°Fn3 proteins are characterized by the same
structure, namely seven beta-strand domain sequences designated A through G and six
loop regions (AB loop, BC loop, CD loop, DE loop, EF loop, and FG loop) which
connect the seven beta-strand domain sequences. The beta strands positioned closest to
the N- and C-termini may adopt a beta-like conformation in solution. In SEQ ID NO:1,
the AB loop corresponds to residues 15-16, the BC loop corresponds to residues 21-30,
the CD loop corresponds to residues 39-45, the DE loop corresponds to residues 51-56,
the EF loop corresponds to residues 60-66, and the FG loop corresponds to residues 76-
87 (Xu et al., Chemistry & Biology, 9:933-942 (2002)).

[0059] In some embodiments, the '°Fn3 polypeptide may be at least 40%, 50%, 60%,
65%, 70%, 75%, 80%, 85%, or 90% identical to the human '°Fn3 domain, shown in SEQ
ID NO:1. Much of the variability will generally occur in one or more of the loops. Each
of the beta or beta-like strands of a '’Fn3 polypeptide may consist essentially of an amino
acid sequence that is at least 80%, 85%, 90%, 95% or 100% identical to the sequence of a
corresponding beta or beta-like strand of SEQ ID NO:1, provided that such variation does
not disrupt the stability of the polypeptide in physiological conditions.

[0060] In some embodiments, the disclosure provides polypeptides comprising a
tenth fibronectin type I1I (‘°Fn3) domain, wherein the '°Fn3 domain comprises a loop,
AB; aloop, BC; a loop, CD; a loop, DE; a loop EF; and a loop FG; and has at least one
loop selected from loop BC, DE, and FG with an altered amino acid sequence relative to
the sequence of the corresponding loop of the human '°Fn3 domain. In some
embodiments, the BC and FG loops are altered, in some embodiments, the BC, DE, and
FG loops are altered, i.e., the Fn3 domains comprise non-naturally occurring loops. By
“altered” is meant one or more amino acid sequence alterations relative to a template
sequence (corresponding human fibronectin domain) and includes amino acid additions,
deletions, and substitutions. Altering an amino acid sequence may be accomplished
through intentional, blind, or spontaneous sequence variation, generally of a nucleic acid
coding sequence, and may occur by any technique, for example, PCR, error-prone PCR,
or chemical DNA synthesis.

[0061] In some embodiments, one or more loops selected from BC, DE, and FG may
be extended or shortened in length relative to the corresponding human fibronectin loop.

In some embodiments, the length of the loop may be extended by 2-25 amino acids. In
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some embodiments, the length of the loop may be decreased by 1-11 amino acids. To
optimize antigen binding, therefore, the length of a loop of '’Fn3 may be altered in length
as well as in sequence to obtain the greatest possible flexibility and affinity in antigen
binding.

[0062] In some embodiments, the polypeptide comprises a Fn3 domain that
comprises an amino acid sequence at least 80, 85, 90, 95, 98, 99 or 100% identical to the
non-loop regions of SEQ ID NO:1, wherein at least one loop selected from BC, DE, and
FG is altered. In some embodiments, the altered BC loop has up to 10 amino acid
substitutions, up to 4 amino acid deletions, up to 10 amino acid insertions, or a
combination thereof. In some embodiments, the altered DE loop has up to 6 amino acid
substitutions, up to 4 amino acid deletions, up to 13 amino acid insertions or a
combination thereof. In some embodiments, the FG loop has up to 12 amino acid
substitutions, up to 11 amino acid deletions, up to 25 amino acid insertions or a
combination thereof.

[0063] In some embodiments, the BC loop of the protein of the invention comprises
an amino acid sequence selected from the group consisting of GHYPMHYV (SEQ ID NO:
2), GHYPLHV (SEQ ID NO: 3), GHYPMHI (SEQ ID NO:4), GHYPLHI (SEQ ID
NO:5) and GHYPLHL (SEQ ID NO:6).

[0064] In some embodiments, the DE loop of the protein of the invention comprises
an amino acid sequence selected from the group consisting of HRTH(SEQ ID NO:7),
YYHY(SEQ ID NO:g), SKQH (SEQ ID NO:9), SNVH (SEQ ID NO:10), NRAH (SEQ
ID NO:11), RKTY(SEQ ID NO:12), RSRY (SEQ ID NO:13), SRYY (SEQ ID NO:14),
PHRY (SEQ ID NO:15), RSTH (SEQ ID NO:16), SRIY (SEQ ID NO:17), HQRY (SEQ
ID NO:18), KQVY (SEQ ID NO:19), AHRY (SEQ ID NO:20), RSRH (SEQ ID NO:21),
ARQY (SEQ ID NO:22), RTQY (SEQ ID NO:23), PRYH (SEQ ID NO:24), MRQH
(SEQ ID NO:25), SRKY (SEQ ID NO:26), RQKY (SEQ ID NO:27), HAKY(SEQ ID
NO:28), SNRY (SEQ ID NO:29), NTSH (SEQ ID NO:30), SQVY (SEQ ID NO:31),
NRVY (SEQ ID NO:32), PRSH (SEQ ID NO:33), RTKY (SEQ ID NO:34), SRYH (SEQ
ID NO:35), PRRY(SEQ ID NO:36), RQKY (SEQ ID NO:37), RYKY (SEQ ID NO:38),
VPRH (SEQ ID NO:39), TPKH (SEQ ID NO:40), RSKY (SEQ ID NO:41), SRKY (SEQ
ID NO:42), VPRY (SEQ ID NO:43), PRRY (SEQ ID NO:44), RMRH (SEQ ID NO:45),
PPRH (SEQ ID NO:46), RQILY (SEQ ID NO:47), and MRQH(SEQ ID NO:48).

-11 -
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[0065] In some embodiments, the FG loop of the protein of the invention comprises
an amino acid sequence selected from the group consisting of YYNEADYSQI (SEQ ID
NO:49), YYQEYEYRYI (SEQ ID NO:50), YYMEEKYAVI (SEQ ID NO:51),
YYAQENYKEI (SEQ ID NO:52), YYKEANYREI (SEQ ID NO:53), YYAQEEYHII
(SEQ ID NO:54), YYKEADYSQI (SEQ ID NO:55), YYEQVEYREI (SEQ ID NO:56),
YYEQPIYATI (SEQ ID NO:57), YYEQVEYREI (SEQ ID NO:58) and YYSEELYKYI
(SEQ ID NO:59).

[0066] The '""Fn3 domain may begin with amino acid alterations. For example, an
additional MG sequence may be placed at the N-terminus of an Fn3 domain. The M will
usually be cleaved off, leaving a G at the N-terminus. In some embodiments, sequences
may be placed at the C-terminus of the '°Fn3 domain. For example, in site directed
PEGylation where a cysteine containing linker such as GSGC (SEQ ID NO: 101) is
added to the C-terminus. Alternatively, PEGylation of the naturally occurring C-terminus
tail that has been mutated by changing the Ser to a Cys for a cysteine containing linker
EIDKPCQ (SEQ ID NO: 102). Examples of the anti-IL-23 adnectin of the invention
comprising the GSGC linker include ATIO01014, ATI001015, ATI001016, ATI001044,
ATI001045 and ATI001047. ATI000934 is an example of the anti-11-23 adnectin of the
invention comprising the EIDKPCQ linker.

[0067] In some embodiments, the protein of the invention comprises one loop
sequence from the BC loop sequences shown in SEQ ID NOs: 2-6, one DE loop sequence
shown in SEQ ID NOs: 7-48 and one FG loop sequence shown in SEQ ID NOs: 49-59.
In some embodiments, the protein of the invention comprises a BC, DE and FG loop
amino acid sequence at least 70, 75, 80, 85, 90, 95, 98, 99 or 100% identical to of any one
of SEQ ID NOS:2-59.

[0068] Further, one skilled in the art will recognize that BC loop sequences shown in
SEQ ID NO: 2-6 share a common sequence motif GHYPX;HX, (SEQ ID NO:257) where
Xy is either M or L, and X; is either I or V, and the FG loop sequences shown in SEQ ID
NO: 49-59 share a common sequence motif YYX3X3X5X3YX;5X31 (SEQ ID NO: 258)
where X3 can be any amino acid. It would therefore be possible to generate additional
Adnectins that bind IL-23 with BC loops that fit the consensus sequence GHYPX;HX,
and/or with other FG loops, beyond those explicitly listed in SEQ ID NOS:49-59, that fit
the pattern YY X3X3X3X3YX3X51.

-12 -
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[0069] In some embodiments, the anti-1L.-23 Adnectin comprises the amino acid
sequence of any one of SEQ ID NOS:60-100. In some embodiments, the anti-1L.-23
Adnectin comprises the Fn3 domain amino acid sequence from position 3-96 of any one
of SEQ ID NOS:60-100. In some embodiments, the anti-IL.-23 Adnectin comprises the
5  amino acid sequence at least 70, 75, 80, 85, 90, 95, 98, 99 or 100% identical to any one of

SEQ ID NOS: 60-100. In some embodiments, the anti-IL-23 Adnectin comprises the
amino acid sequence at least 70, 75, 80, 85, 90, 95, 98, 99 or 100% identical to amino
acid sequence from position 3-96 any one of SEQ ID NOS:60-100.
[0070] In some embodiments, the anti-IL-23 Adnectin may be pegylated and/or

10 contain a his-tag. As used herein, ATI000934 refers to a protein wherein the loop
sequences are identical to those of construct 1571G06 (Seq ID 87), and the protein
contains the residues EIDKPCQ at the C-terminus where the protein is pegylated and
contains a his-tag. ATI001014 refers to a protein wherein the loop sequences are
identical to those of construct 1571G04 (Seq ID 86), and the protein contains a GSGC

15  linker at the C-terminus where the protein is pegylated and contains a his-tag.
ATIO01015 refers to a protein wherein the loop sequences are identical to those of
construct 1572G06 (Seq ID 91), and the protein contains a GSGC linker at the C-terminus
where the protein is pegylated and contains a his-tag. ATI001016 refers to a protein
wherein the loop sequences are identical to those of construct 1490B03 (Seq ID 79), and

20 the protein contains a GSGC linker at the C-terminus where the protein is pegylated and
contains a his-tag. ATI001044 refers to a protein wherein the loop sequences are
identical to those of construct1490B03 (Seq ID 79), and the protein contains a GSGC
linker at the C-terminus, but protein is not pegylated and there is no his tag. ATI001045
refers to a protein wherein the loop sequences are identical to those of construct 1490B03

25  (Seq ID 79), and the protein contains a GSGC linker at the C-terminus where the protein
is pegylated; and there is no his tag. ATI001047 refers to a protein wherein the loop
sequences are identical to those of construct 1571G04 (Seq ID 86), and the protein
contains a GSGC linker at the C-terminus where the protein is pegylated, and there is no
his tag

30 [0071] Fibronectin naturally binds certain types of integrins through its integrin-
binding motif, “arginine-glycine~aspartic acid” (RGD). In some embodiments, the

polypeptide comprises a '’Fn3 domain that lacks the (RGD) integrin binding motif.
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Pharmacokinetic Moieties
[0072] In one aspect, the application provides for anti-IL-23 Adnectin further
comprising a pharmacokinetic (PK) moiety. Improved pharmacokinetics may be assessed
5 according to the perceived therapeutic need. Often it is desirable to increase
bioavailability and/or increase the time between doses, possibly by increasing the time
that a protein remains available in the serum after dosing. In some instances, it is
desirable to improve the continuity of the serum concentration of the protein over time
(e.g., decrease the difference in serum concentration of the protein shortly after

10 administration and shortly before the next administration). The anti-IL-23 Adnectin may
be attached to a moiety that reduces the clearance rate of the polypeptide in a mammal
(e.g., mouse, rat, or human) by greater than three-fold relative to the unmodified
Adnectin. Other measures of improved pharmacokinetics may include serum half-life,
which is often divided into an alpha phase and a beta phase. Either or both phases may be

15  improved significantly by addition of an appropriate moiety.

[0073] Moieties that tend to slow clearance of a protein from the blood, herein
referred to as “PK moieties”, include polyoxyalkylene moieties, e.g., polyethylene glycol,
sugars (e.g., sialic acid), and well-tolerated protein moieties (e.g., Fc, Fc fragments,
transferrin, or serum albumin). The Adnectin may be fused to albumin or a fragment

20 (portion) or variant of albumin as described in U.S. Publication No. 2007/0048282.
[0074] In some embodiments, the PK moiety is a serum albumin binding protein such
as those described in U.S. Publication Nos. 2007/0178082 and 2007/0269422.

[0075] In some embodiments, the PK moiety is a serum immunoglobulin binding
protein such as those described in U.S. Publication No. 2007/0178082.

25 [0076] In some embodiments, the Adnectin comprises polyethylene glycol (PEG).
One or more PEG molecules may be attached at different positions on the protein, and
such attachment may be achieved by reaction with amines, thiols or other suitable
reactive groups. The amine moiety may be, for example, a primary amine found at the N-
terminus of a polypeptide or an amine group present in an amino acid, such as lysine or

30  arginine. In some embodiments, the PEG moiety is attached at a position on the
polypeptide selected from the group consisting of: a) the N-terminus; b) between the N-

terminus and the most N-terminal beta strand or beta-like strand; c¢) a loop positioned on a
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face of the polypeptide opposite the target-binding site; d) between the C-terminus and
the most C-terminal beta strand or beta-like strand; and e) at the C-terminus.

[0077] Pegylation may be achieved by site-directed pegylation, wherein a suitable
reactive group is introduced into the protein to create a site where pegylation
preferentially occurs. In some embodiments, the protein is modified to introduce a
cysteine residue at a desired position, permitting site directed pegylation on the cysteine.
PEG may vary widely in molecular weight and may be branched or linear.

[0078] In some embodiments, the Adnectin comprises an Fn3 domain and a PK
moiety. In some embodiments, the Fn3 domain is a '°Fn3 domain. In some embodiments,
the PK moiety increases the serum half-life of the polypeptide by more than 5, 10, 20, 30,
40, 50, 60, 70, 80, 90, 100, 120, 150, 200, 400, 600, 800, 1000% or more relative to the
Fn3 domain alone.

[0079] In some embodiments, the PK moiety is a polymeric sugar. In some
embodiments, the PK moiety is a polyethylene glycol moiety. In some embodiments the
PK moiety is a serum albumin binding protein. In some embodiments the PK moiety is
human serum albumin. In some embodiments the PK moiety is a serum immunoglobulin
binding protein. In some embodiments, the PK moiety is transferrin. In some

embodiments the PK moiety is another Adnectin specific for a serum protein.

Biophysical and Biochemical Characterization

[0080] The application provides Adnectin comprising a Fn3 domain that binds to the
p19 subunit of IL-23. As shown in Table 1 and Example 4, polypeptide binding to a
target molecule may be assessed in terms of equilibrium constants (e.g., dissociation, Kp)
and in terms of kinetic constants (e.g., on-rate constant, K., and off-rate constant, k).
An Adnectin will generally bind to a target molecule with a Kp of less than 500 nM, 100
nM, 10 nM, 1 nM, 500 pM, 200 pM, 100 pM, although higher K, values may be tolerated
where the Ko is sufficiently low or the Koy, is sufficiently high.

[0081] The BC, DE and FG loop sequences of the family of anti-IL-23 Adnectin of
the invention are presented in Table 1 below, as well as the corresponding full length

SEQ ID NO.
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AxQu ANAU MdA H)Idi ANSI BC Loop GHYPMHV GHYPLHV GHYPLHV GHYPLHI
GHYPLHI CGHYPLHV GHYPLH GHYPLHV GHYPLHV GHYPLHV GHYPLHL GHYPLH GHYPMHV
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[0082] Additional anti-IL-23 Adnectin characterization is described in Table 2.

Table 2: Anti-IL-23 Adnectin IC50/EC50

clone ID BC DE FG PBMNC |IL-17 EC50(IL-22 EC50
pSTAT3 (nM) (nM)
IC50 (nM)

1571G04 [GHYPLHV |PRSH |YYAQENYKEI |0.23+.05| 1.4+£03 | 1.3+£0.7
1490B03 [GHYPLHV |SRKY |YYKEANYREI [.09 +.01 1.4+0.1 1.7+£0.8
1572G06 [GHYPLHV |RYKY |YYAQENYKEI |.21+ .03 1.6+03 | 1.9+03
1550E06 [GHYPMHV |PPRH |YYAQENYKEI |1.15+.5 1.5+£06 | 2.1+0.8

1571H03 [GHYPLHV [NRVY |YYAQEEYHII [n.d. 29+08 | 23+04
1490HO05 [GHYPLHV [MRQH |YYAQENYKEI [n.d. 1.8+2.1 | 29+1.0
1571G06 [GHYPLHL |RTKY |YYKEADYSQI [0.93+.5 3514 | 5.1+43
1572C09 |GHYPMHI [TPKH |YYNEADYSQI [n.d. 79+6.1 | 53£45

(n.d. not determined) (Detailed methods described in Example 4).

Nucleic Acid-Protein Fusion Technology
[0083] In one aspect, the application provides Adnectin comprising fibronectin type
[T domains that bind p19 subunit of IL-23. One way to rapidly make and test Fn3
domains with specific binding properties is the nucleic acid-protein fusion technology of

10 Adnexus, a Bristol-Myers Squibb R&D Company. This disclosure utilizes the in vitro
expression and tagging technology, termed PROfusion, which exploits nucleic acid-
protein fusions (RNA- and DNA-protein fusions) to identify novel polypeptides and
amino acid motifs that are important for binding to proteins. Nucleic acid-protein fusion
technology is a technology that covalently couples a protein to its encoding genetic

15  information. For a detailed description of the RNA-protein fusion technology and
fibronectin-based scaffold protein library screening methods see .Szostak et al., U.S.
Patent Nos. 6,258,558, 6,261,804, 6,214,553, 6,281,344, 6,207,446, 6,518,018,
6,818,418; and Roberts et al., Proc. Natl., Acad. Sci., 94:12297-12302 (1997), herein
incorporated by reference.

20
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tODILCI 90DILCI O JILC 170CEZL G 1572F05 1572Q06 1572B10 1572009
1572H05 WD 2011/ 103105PCT/ US2011/ 024959 v,.z ci) g6 96 1L6 86 66 00 |
Kit 225 pSDATR/IEH8 (nM) 8.Z O 891 * g 17.0 g'i Af PCRIUSROIIKDIOSN) Wi>
60-RFlI 60-RI 7

Vectors and Polynucleotides Embodiments
[0084] Nucleic acids encoding any of the various proteins or polypeptides disclosed
herein may be synthesized chemically. Codon usage may be selected so as to improve
expression in a cell. Such codon usage will depend on the cell type selected. Specialized
5 codon usage patterns have been developed for E. coli and other bacteria, as well as
mammalian cells, plant cells, yeast cells and insect cells. See for example: Mayfield et al.,
Proc. Natl. Acad. Sci. USA, 100(2):438-442 (Jan. 21, 2003); Sinclair et al., Protein Expr.
Purif., 26(1):96-105 (Oct. 2002); Connell, N.D., Curr. Opin. Biotechnol., 12(5):446-449
(Oct. 2001); Makrides et al., Microbiol. Rev., 60(3):512-538 (Sept. 1996); and Sharp et

10 al., Yeast, 7(7):657-678 (Oct. 1991).

[0085] General techniques for nucleic acid manipulation are described for example in
Sambrook et al., Molecular Cloning: A Laboratory Manual, 2nd Edition, Vols. 1-3, Cold
Spring Harbor Laboratory Press, publ. (1989), or Ausubel, F. et al., Current Protocols in

Molecular Biology, Green Publishing and Wiley-Interscience, New York, publ. (1987)

15  and periodic updates, herein incorporated by reference. Generally, the DNA encoding the
polypeptide is operably linked to suitable transcriptional or translational regulatory
clements derived from mammalian, viral, or insect genes. Such regulatory elements
include a transcriptional promoter, an optional operator sequence to control transcription,
a sequence encoding suitable mRNA ribosomal binding sites, and sequences that control

20  the termination of transcription and translation. The ability to replicate in a host, usually
conferred by an origin of replication, and a selection gene, to facilitate recognition of
transformants, are additionally incorporated.

[0086] The proteins described herein may be produced recombinantly not only
directly, but also as a fusion polypeptide with a heterologous polypeptide, which is

25  preferably a signal sequence or other polypeptide having a specific cleavage site at the N-
terminus of the mature protein or polypeptide. The heterologous signal sequence selected
preferably is one that is recognized and processed (i.e., cleaved by a signal peptidase) by
the host cell.

[0087] For prokaryotic host cells that do not recognize and process a native signal

30  sequence, the signal sequence is substituted by a prokaryotic signal sequence selected, for

example, from the group of the alkaline phosphatase, penicillinase, lpp, or heat-stable

enterotoxin II leaders.
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1.35E-04 1.86E-04 170-R91li 2.12E-04 On-rate (ka, M1ls-1) 170+RL'S SO+RL |
"I 0+J6 WO 20171031R36. 6 5. 54E+04 6. 52E+04 dooi DJ YYNEAPYSUS200YALXBHNKEI
YYNEADYSQ YYSEELYKYl YYAQENYKElI YYNEADYSQ DE Loop /MS yUdA /Md
HMIU Mdd nmu BC Loop

[0088] For yeast secretion the native signal sequence may be substituted by, e.g., the
yeast invertase leader, a factor leader (including Saccharomyces and Kluyveromyces
alpha-factor leaders), or acid phosphatase leader, the C. albicans glucoamylase leader, or
the signal described in U.S. Patent 5,631,144, In mammalian cell expression, mammalian
5 signal sequences as well as viral secretory leaders, for example, the herpes simplex gD

signal, are available. The DNA for such precursor regions may be ligated in reading
frame to DNA encoding the protein.
[0089] Both expression and cloning vectors contain a nucleic acid sequence that
enables the vector to replicate in one or more selected host cells. Generally, in cloning

10 wvectors this sequence is one that enables the vector to replicate independently of the host
chromosomal DNA, and includes origins of replication or autonomously replicating
sequences. Such sequences are well known for a variety of bacteria, yeast, and viruses.
The origin of replication from the plasmid pBR322 is suitable for most Gram-negative
bacteria, the 2 micron plasmid origin is suitable for yeast, and various viral origins

15 (SV40, polyoma, adenovirus, VSV or BPV) are useful for cloning vectors in mammalian
cells. Generally, the origin of replication component is not needed for mammalian
expression vectors (the SV40 origin may typically be used only because it contains the
early promoter).
[0090] Expression and cloning vectors may contain a selection gene, also termed a

20  selectable marker. Typical selection genes encode proteins that (a) confer resistance to
antibiotics or other toxins, e.g., ampicillin, neomycin, methotrexate, or tracycline, (b)
complement auxotrophic deficiencies, or (¢) supply critical nutrients not available from
complex media, e.g., the gene encoding D-alanine racemase for Bacilli..
[0091] Expression and cloning vectors usually contain a promoter that is recognized

25 by the host organism and is operably linked to the nucleic acid encoding the protein of the
invention, e.g., a fibronectin-based scaffold protein. Promoters suitable for use with
prokaryotic hosts include the phoA promoter, beta-lactamase and lactose promoter
systems, alkaline phosphatase, a tryptophan (trp) promoter system, and hybrid promoters
such as the tan promoter. However, other known bacterial promoters are suitable.

30  Promoters for use in bacterial systems also will contain a Shine-Dalgarno (S.D.) sequence
operably linked to the DNA encoding the protein of the invention. Promoter sequences

are also known for eukaryotes. Virtually all eukaryotic genes have an AT-rich region
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[ 0082] Adawoi2onzlo3mat i - | L- 23 Adnectin characteri zati on i gCaaseoitoedss n Tabl e
2. Table 2: Anti-1L-23 Adnectin 1C50/EC50 (n.d. not determ ned) (Detail ed
met hods described in Exanple 4). 5 Nucleic Acid-Protein Fusion Technol ogy
[0083] I n one aspect, the application provides Adnectin conprising

fibronecti nlo&a\f&papiﬂfo&ngﬂ Qﬁ‘?o idlﬁ%esbfp&%aﬁ’ﬂi?on%%'éﬂé 'thé}fa trhscdtion@e way to

rapidly make and test domai ns with specif bi ndi ng properties is the
nucl ei ¢ aciiditigicdt Anather gesjuenretfeund 70t &Y bases %trm@&méhe stargfitrpssriptgier s

Squi DD RED (a0 Tnes T RGOS EnkibiN h2e5: b6l Rt K exRygsp on and

taggi ng tec terne Si on, lorts nuclelc acid-protein
fusi ons ( RNAest amnmgmwuwnmmmj\msswena thdelmylbbyhermgn@l fopaddypeptfiiwes and

amno acjd ti t,.ar ortant for arot eins, . Nucl eic
acid-pro ellgoli) ﬁst:iﬁ%)ﬁ)q? Cg? ch?dmgaseﬂ e(r:lﬁ%allloogf/h eflu VIR ?ﬁ“ﬁ?} couples a
protein to mﬁe@te&hﬁ@dlkﬂglogeﬁqiréssloﬂ.ﬁd:dﬂﬁfrﬁr mati on. For a detail ed description
of the RNA- t ei n_fusion tec nol ogy and flbronectl based scaffold protein
library scr@ Ing hembgof %‘E‘é %’g%/%rlée@{en%‘? for ugp wit F%ﬁs’eliﬂml\kfi dfeé ho 58, 558,
6,261, 804, KomRddisIORB pl@sﬁl?b%ly%@rﬁte KnadOdh B glyBol e& Res, QucB b8 edulide, and
Roberts et al., Proc. tl., Acad. Sci § 302 (1997), herein

i ncor por at e@ywlé@v@r%ﬁb@phaz@)d%é@é@r@seah%Obwgﬁn%v@é% dogadost¥sedi ment s
[ 0084] Nyg!| %%S@%rﬁaoﬁﬂgsedglﬁ&s@@;sh%h&t@goeﬁarageogl%h@srpﬁggmﬁat@ﬁm@g@ ypepti des

di scl osed herein may be synthesized chem calTy. Codon usage nmay be sel ected
SO as to i nprowts laxgse, els@epimwhat@smrase Bwshoglodesn isegatpec, wid gluddpesd on t he

cell type S[%b&%t e ra%%gétl a,gecgogrggr\gqq?#%gl%% tht Fﬁ: A& bQ ??n?rolﬂgcf andevel oped

for E. coli it cells,
yeast cel | sexamgle] mlﬁomomgl dbﬂuneﬁéﬁ)m‘ the gmo&rasp bﬁ\ZmMyshcle:iSQ)OQJtorralwms Proc. Nat | .
Acad. Sci . S,IA 100%2 438- 442h% gg 1 003 i cI air et al., Protein
Bxpr . pur £1OV 95486 2405Y Pt h a9V S e e GBS e eoms
Bi ot echm®l . vir 2dymct 6y ithikda fe@@blmﬁ%&ﬁm-m{fﬁs Sasnci préferablyMimizbvials. Rev.,
60(3):512-538 (Sept. 1996); and Sharp e
40 (SV40), from heterdlogous mammalian promoters e.g., the actin promoter or an
immunoglobulin promoter, from heat-shock promoters, provided such promoters are
compatible with the host cell systems.
[0094] Transcription of a DNA encoding proteins of the invention by higher
20  eukaryotes is often increased by inserting an enhancer sequence into the vector. Many
enhancer sequences are now known from mammalian genes (globin, elastase, albumin,
.alpha.-fetoprotein, and insulin). Typically, however, one will use an enhancer from a
cukaryotic cell virus. Examples include the SV40 enhancer on the late side of the
replication origin (bp 100-270), the cytomegalovirus early promoter enhancer, the
25  polyoma enhancer on the late side of the replication origin, and adenovirus enhancers.
See also Yaniv, Nature, 297:17-18 (1982) on enhancing elements for activation of
eukaryotic promoters. The enhancer may be spliced into the vector at a position 5 or 3’ to
the peptide-encoding sequence, but is preferably located at a site 5’ from the promoter.
[0095] Expression vectors used in eukaryotic host cells (e.g., yeast, fungi, insect,
30 plant, animal, human, or nucleated cells from other multicellular organisms) will also

contain sequences necessary for the termination of transcription and for stabilizing the

mRNA. Such sequences are commonly available from the 5’ and, occasionally 3’,
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10al ., Yeast, 7(7):657-678 (Oct. 1991). [0085] General techniques for
nucl ei ¢ acid mani pul ati on are described for exanple in Sanbrook et al.,
Mol ecul arwQ@l2onimgtosA Laboratory Manual, 2nd Edition, VolPST/UB2®,1/0896591 Spri ng
Har bor Laboratory Press, publ. (1989), or Ausubel, F. et al., Current
Protocol s in Mol ecul ar Biology, Geen Publishing and WI ey-Interscience,
New York, publ. (1987) 15and periodic updates, herein incorporated by
reference. (Ragiald ¥giohhr e@kﬁy&ﬁ%@irﬂ%ﬁﬂ@or@ﬁ&e@Bés@@egm%s epgkiabl y |inked
to suitable transcriptional or translational regulatory elenments derived
f r om mammal fugleotidd segmentpirarsershed as palyrsenyl®ied fragreqit ia thsruptrapstaiesimostidnnc| ude a
transcriptigngy r i ol
transcription, agsggﬂ%légaéﬂ%gl ﬁ%ﬂgh??éﬁC%k%%ﬁaq&#§9@ﬁ06 ]ﬁﬁﬂﬁlng sites,
and sequenawsmbmanwdbmmnmwgﬁ@mhéomamﬂmnht&mmhowlmgmnSkaWDQQﬂlﬁhﬁmd
transl atjo Th? ab Bi ity & quﬂ+up%te in a host, usually conferred by an
origino %F”)%? oﬁa: o a8 gere&tt on gene, to facilitate recognition of
transf or man[ll)e%] ar eTladetdnbamsat DYA dag alkp aicaide dny tbr@@&(ijra'thﬁ i RY@nosthdescr i bed
herein may b rod d reconbjnant|y not only direct]y, but also as a
fusi on pol y‘B@b q‘b?éﬁg\i%ﬂf Huréfg’ W@tﬂéerFHPtBlj‘oE’éan%?SfﬁBﬁ?‘i"ﬂ@gs ]iué?lg‘?@re % preferably
a signal SGMHﬁﬂﬁsa%ﬁu&hBﬁf,QFLHGQﬂghﬁ@ch@ymﬂHAam§B?&GETQq%h@@MQ@QeSlte at
the N-terminus of the mature protein or polypeptide. The heterol ogous
S| g nal sequédities ¥|cEpcEiPTIcEPETabISy Wit baﬁ@ﬂ%lﬁa@gaﬂ yepsbeBgARPER!igthd pr ocessed
f) SuRtaPiosR i BORPRRELARS Ploidi¥. § 05T 68kl HQORING
prokaryotlc host cells that do not” recognize and process a native signa
30sequence, Yorepubl. g HED), seeqralerane disg osdbaftvwlticlt ie detolyy acqzrp@m@d potrdfererdegnal
sequence se , O a e Ii phosphat ase,
pen|C|II|na@ﬁ&ﬁlpmeam(ﬁsmgﬂxﬁmgFégéﬁﬁgP%%oﬁﬁﬂlqpmfeﬁgg nw&ﬁg
2011/103105@6&@H82&1&b@@4959a@@ﬂBﬁﬂﬁpmemeasne@Bkﬂhhﬂmmﬂihemnaybﬂe si gna

eader (1 ok SRE kPG AydLs ot el etk FAASHT el bufer o) “or

aci d phpsphak ésged RadlettropbRGor; trafdfldtioR BHpBY e caBM R ride adsitiunmor t he si gnal
described in U S. Patent 5,631,144. |In manmalian cell .expression, manmalian
5si gnal secfi],i’é‘?’itfléscaé?éu%h‘qsl’}é?ée PEAL-desgran. o Bihor SuBsices ml‘rraPm@sz%}ﬁm e, the
herpes si npd@abalihchi; QB@ﬂe@noﬁr ghdaNREdAR {Vﬁere-ﬁt’éeve%s faRkn Sl RLRGUr SOr regions
may be ligated in reading frame to encodi ng the protein. 0089]Both
expr essi on AA¥Icl &ﬂlﬁble\héﬂtcélﬂssm@tﬁﬂmplfﬂl‘ia)t%ulcqaéﬁ panEpiangcsiuenbactarisht enabl es
t he vector r akLly, in
cl oni ng 10¢%@ 5ﬁgh¥ ?%ﬁéﬁgﬁgﬁg &%%e fﬁﬁfﬁﬁﬁgngs %ﬁgh%§%{%§ ?% Fepllcate
i ndepentientdoyi coBatifes dppsYeashpmfﬂmaiudmﬁmeNASacdmbnnwed gedes savhiagiSns  of
replication or.autono | i cating.seguen Such sequences are wel |
own for _aCe0ai T GRORp el R P GRAP L BRIRGTIGS v S e G o

replicati onmiercocmlltcbaurpkmsctap%Be?emlslowitb abress fr@bmﬁmsﬁt pastam negati ve
bacteria, the é m cron Iasnld origin |$ sui tabl e for and vari ous

viral ori gi/eu gmewa‘sm BB IPRSiHetIon 04 BHERY gspr\))slasalrmﬁé af“@ MY for

cl oni ng vec§yongkb® enmm/re@nmg@éyl 5 47 GeRey) akkimpléshsF s@itab@ Marhallag@Mbdtcat i on
conmponent is _not needed for manmmalian expression vectors (the 5V40 origin

may typtal oYl e inglade apirclizd eellis €Ot/ eakidaeyasls. £ 1AL ¢llorfolér ) .
[ 0090] Expr egsi @Hm@é&%a&k@{w&gy \asd Oﬁl ndf bgfue} Alithed 5@l Aetd 093 368, al so

termed a 20 Sel ectabl e marKer. P ction genés encode proteins
that (a) comidétk edi lsttearPclelﬁtsd)pqupbdqstarmemreddwmhummun@le losgfvector
anpicillin, C

auxot rophi c aﬁ@?%ﬁ% §?£§5Q§5&§m3§§nna crl gpﬁan§$%g%$§8%g?§avalIable
from conpl exanyeditle, podypgptidet tisclgen éenennmjﬂd]gala esabmmmemr@edhﬁs ercffared

Bacilli 1 reSS|o and clon C uaII cont pr onot er
that is°¢ ec‘B&Iﬁ?igﬁ 2569 °h eﬁ’Boé?mbsrtb%{ﬁ?‘Eﬁg 8‘“1%‘ pét 6‘10;50?1 ?ﬁ?&% *to the
nucl ei ¢ acid encoding the protein of the invention, e.g., a

fi bronectin-based scaffold protein. Pronoters suitable for use with

pr okar yot i CTREEEONGEPRde t he phoA promoter, beta-|actamase and | act ose
pronoter systens, al kaline phosphatase, a tryptophan (trp) pronoter system
and hybrid pronoters such as the tan ppanoter. However, other known
bacterial pronpters are suitable. 30Pronoters for use in bacterial systens
also will contain a Shine-Dalgarno (S.D.) sequence operably linked to the
DNA encodi ng the protein of the invention. Pronoter sequences are al so
known for eukaryotes. Virtually all eukaryotic genes have an AT-rich region
| ocat ed approxinmately 25 to 30 bases upstreamfromthe site where
transcription is initiated. Another sequence found 70 to 80 bases upstream
fron1the start of transcrlptlon of ~many genes |s a CNCAAT reglon mhere N
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inserted into eukaryotic expression vectors. [0092] Exanpl es of suitable
pronoter sequences for use with yeast hosts include the pronoters for

3- phosphoybyoar@ms®wski nase or ot her glycolytic enzynes, ®athiSasiiepbase,

gl ycer al dehyde- 3- phosphat e dehydr ogenase, hexoki nase, pyruvate

decar boxyl ase, 10phosphofruct oki nase, gl ucose-6-phosphate isonerase,

3- phosphogl ycerat e nmutase, pyruvate ki nase, triosephosphate isonerase,
phosphogl ucggey)i s ok BAR ardRhsSHHEOKHINAS BereARI31bEH BRR&EIRbE QBnihg OM vect or s
in mammal i an host cells can be controlled, for exanple, by pronoters

obt ai ned f rsgiorsfer gretsanirgdustion and pabiured icdonzentiged! poimantynedipsmodified 350x vi r us,
adenovi rus i , j AaRhdnto I I sarconma
15vi rus, cyagpﬁhb%g a Rﬁ?ﬁfé?&g&ﬁoﬁ%ﬁ,\; F?gﬁsﬂ,gq e pat | Jtnlksé{;%n%ﬂhmgg glﬁgbr?regst

pr ef er abl y @codisgthvidesursd 4@ursodt O the exomplésehewnhagobshovhentta bsedrfordrighvot er s,

e.g., t ti ronpter or .an i nogl obul j n onoter, . f t - shock

o oot e, - BrobEnBL Yo fiey B e B EB e B ERT P 05 BLFL B cor

ﬁysaens. [Q%Qﬁﬂ&%aﬁﬂ@nhm;TMﬂm@hmHsE&%gemcmﬂkﬂ@[ﬁﬁ@h@bﬂ&ﬂ@ﬁ@hﬂ@ﬂh@M&ﬂtion by
i gher 20eukaryqtes is often.increaged by insertin n ncer sequence
into the ve%‘?tB 3%}5?1@9&#%& SWE Juente S%ﬂbég Hbﬁ?%%bﬁmﬂép’o%fw%’al i an genes
(gl obin, el as1R3879) LT Dal, AhLDBRASE! AREBE 1 980), N8 FaRSUNHNN 76Ty, cal Ty,
however, one will use an enhancer from a eukargotlc cel|l virus. Exanples

I
i ncl ude t het6VASechhahter 4.6¢.01e> 1 2895 88,618, RE.PEpPT Eat PENIA% gi n' (bp
100- 270} iRe3ddRs0 MGG BIRY hdctiarGRubNerRERITRA S ARG ut dfifopfaROl yOTB
enhancer on the late side of the replicati'on origin, and adenovirus
enhancers. ®eoecnghgans Vienivould Nakoeven to2pe $killaBintho8R Yhoeulwrdeanditing, el enent s
for activatj of [ ters. .The . [ . | into
t he vectorfg ?tg%@%b?%%gé’ﬁgg&gﬂgt%e§ﬁ§3 §6§?§§@%§33 iﬁéggé%ﬁéﬁ§§gibut IS
pref erabl y foocarasontandwsll beapparehtrto thetdndingpilp niatlat artifa@095] Expr essi on vectors

used in euk ic,host cells (e.g., yeast, fungi, i ct, . 30 plant,
ol | hurdE) s R SRl S R e o Sarine) wil)
al so corg ai ForSedURKES theaREsedcydsfeatodidiand polcpadd ikt 8¢ mbiidies ey diRti on and
for stabilizing the pnRNA. Such sequences are commonly available fromthe 5

and, occasiBréfq Yanseriptiog i iradise BREE rrlg sHew ofll-BefdayBtivroldhe pRN4Y InDNAs  or
CDNAs. Thes@ paabMcGRRE @s’fbnﬂl&lﬁ?ﬂﬁﬁﬂh&?ﬁﬁﬁﬂﬁﬁﬁtﬁc}f dsansehhdIRd oAeast

pol yadenyl ated fragnents in the untransl ated portion of nRNA encodi ng the
prot ei n of qcHerdedipaiationnystaner prekdrydtictspelasartapreiia self-Sepdrpmatationsystsmonent i s

expr ossi on oA B LR e R R U A R By e R D o
i ncl ude2tanytht ypthods deperdted imSd/iddheeqeprideS)niiatis, Pag EdagionsBiedlierfor puri fyi ng

t he protein., Exanpl e f. protei i.ncl.ude but. are not limted to a
i st dine (o aTEpaRof® B Ryl G385 ARGIREa ndh el e N 2001 oot at e

cl oni ng andpreXeebsiRmisstointtesisf or use with bacterial, fungal, yeast, and

manmal i an 10 cel lular hosts_can be found in Conjng Vectars: A Laboratory

Manual , El 5@9}‘&1, Nespreiging of %ame.sen( HY8HION CRihke 9%1f@39h180£§f1%?15@&?%0%f whi ch
i s hereby iQ6R5RAEA 6@ Yedci9kaHCEin thORA LT HiStedXiHeARSY 0N RARMIEUCt 1S

i ntroduced into the host cell u5|nﬂ‘a_nethod appropriate to the host cell,
as willZbe wppakceclude cdietion repisfaflization, prating qut (g it pgosrm selfaers f or

i ntroduci ng, (] %!ftgtgfgérgﬁfu M, &%?Eis,%%a!fﬁtrﬁiroﬁ, Wb dRrdnlEo My, ibRiC! udi ng,

but 15not limte , electroporation; transfection enployi'ng cal ci um
chlori de, rabhatigephrombtogiapley, hpdibfiobinchhvowpigaapby, nOEAE pHeskichmatograpby.her

subst ances; _m croproj ectile b - i pof 1 an;...and. i.nf .on (where
the vect or TRy AR SrBTARS ARG, ot B R Ao BOGab P BFRP T o

pr okar yot eschryreasdraphypetealopnesie bdisiferanrehiatittabitah oc edyl @mbButidmahlfe bact eri a
i ncl ude, gram negati ve_.or. gram posj tive organi sns, for exanple, E. 20 coi

or  Baci 1T iR rShigh BRI meohy PREme B BhyElMBiRadS sten as s
cer evi si ae, conshtraled 6y By 6r38ariét9 of peOddickionn tOthe RAl MPedihs, dRBnot Mddide@US
manmal i an or jnsect cell culture systens can al so be enployed to express

r econmbi nant ©pilgeEenad dglysist ovi rus systems for production of heterol ogous
proteins in insect cells are reviewed by Luckow et al. (Bio/Technol ogy,
6:47 (1988)). Exanples of suitable mammali an host 25cell |ines include
endot helial cells, C08-7 nonkey kidney cells, CV-1, L cells, Cl127, 3T3,

Chi nese hanmster ovary (CHO, human enbryonic kidney cells, HelLa, 293, 293T,
and BHK cell lines. Purified polypeptides are prepared by culturing

sui tabl e host/vector systens to express the reconbi nant proteins. For many
applications, the small size of many of the polypeptides disclosed herein
woul d nake expression in E. coli the preferred 30nethod for expression. The
protein is then purified fromculture nedia or cell extracts.



Protein Production WD 2011/103105PCT/US2011/ 024959 [0099] Host cells are
transforned with the herein-described expression or cloning vectors for
protei n pvodortiodrwsand cul tured in conventional nutrienPCrase@ioposdi ed as
appropriate for inducing pronoters, selecting transformants, or anplifying
t he genes encodi ng the desired sequences. In the exanples shown here, the
host cells used for high- 5 throughput protein production (HTPP) and

m d-scal e poﬁ%ﬁ?t'%ﬁ/ﬂ@@e& P&y Rbade @5%@&%%1@@%% bide, o%tp&éhablﬂh@aslaost

cells used {o produce the proteins his invention may be cultured in a
vari ety of $Pédpere. agdewstycliernblyet &e@@ﬁ%bwe Ragdudlasexf thglexact apeyicabypyenpl |

2514 187U PR 85 Bl S0P M TP e A7 TBR byl o
5,672,502, [90104] S. ARktfori moufad QrifREB05c885as 1ARY/togidpere anedbLS avdpegimppl ement s
may also b i nc Le con trations a d be knpwn to
Those. ot 1 Ty fiecrdies APRERIG TG BORERR DRSNS rp Al Rt o iy
and the | i kia,Esélegickihosike (B iceN) @UsdyMIH6ss wuts Wetcheankfostcdogitt cxpaksged ed for
061007 P ot wris (i E1RSed BN michprafied Bt PpitbcBampbligtim o™

cel | -transl gtluQoh BKSds€Mhe rekSiBihard Y&din gugrrm&ﬁlsstlhe@taﬁklférﬁbrﬁo@cmﬁle%ﬁ@ odi ng

t he pol ypeptide nmust be nodified to allowin vitro transcription to produce

MRNA and t oofdermsiatien the fnchgion badist #e rlecise. sohbilizrahang refalded ip arcppreiignar

cel 1- 11 aP SKSPEMARMOYphhFEr RN hl et 40 15a BrafBIBIRId AR P Y 02ST
cell-free translation system or prokaryotic such as a bacteri al | -free
translat|ommg¥smaﬂymn¢ﬂ0¢@1F%Pmomawmghoammﬁ@suhm@wmﬂmnmuaﬁahms@n@@ pr oduced
by chem cal cri lid Phase
Peptide Syn % e5|§%%§ ggﬁﬁgfﬁ%]¥d Qrd%? un éﬂﬁ? 8@%9u§1@§€0rd, L,

publ . (1984)erfolvbali dn thabulbdsigtsobstanec. pr ot ei n can al so be produced by chem cal
synt hesis. [00102] The proteins of the present invention can be purified by
isolation/purification nethods for proteins generally known in the field of
pr ot ei n1£hemicsdpeitic Mool WeEk t | ng 25exarrp| es include extraction,
recrystallization, salting out (e. wi.th ammoni um sul fate or sodi um

sulfate), clRtOSIt ugonr 6wectdﬁhaﬁg1§ic§tlonmrw%ﬁs@P%Ha@? Srineckigdsaiphin

chromat ogr aphmenk B R HARNYGisGREQIERE RALARNY 5., YA QPRARItG S iRIRE 0gr aphy,
normal phase chronmatography, reversed-phase chr omat ogr aphy, get filtration,
gel per meatRephrittshridavaimege apiseidiag, prlmwmdm@wapﬁvaseem@@mphor esi s,
countercurr t fter
pur.f.cat.o%@ﬁml&%%%QﬁﬁégaﬁgfgggX%xéﬁgﬁggéH§%%08%°f?gpgh ﬁ%fers and/ or
concentﬂhta&pbywamydmwsawuam;wwwhbﬂmnnnhdds)KhommwMGziﬁmmaHE |nclud|ng,
but not 1imt 91 013 grav mpthlEg0n @r € g1(§ % mpatl[le(t)l 0 tllalThea turn{]c n

pol ypepti de R Bre erﬁbﬁ@ UPed st 8595 DU 6r8 n%1 8&1?%§st 95%
pure, and nmttlsph&lh@lreaﬁlsly)s1&tau’tdﬁﬁﬁﬁm&&%oﬂmfc%nerﬁiegiafoghtﬁﬁ:ShIOfnbbdy%p@Pﬁa,Ct
nunerical value of the purity, .the polypeptjide .is sufficiently pure for use
as a phar meEWHY @%@W&r Bt ChrT%af@a{l) 89338}&1#8% PR eTER T NGB cess was
used to prepaifatiiseased-(ed3 rMEMREIil BrthrRis EpaRRyBsits, d@&60drRESandmigganpl e of

t he nanufacturlng Erocess The Adnectin is produced in Escherichia coli (E.
coli). B conpeciis 463%die®@rt-s were transformed with expression vector
(pBM52008/ A[-Bb%}oll'f]ﬁe éﬁph&ho@ﬁl@@bﬁ%@ﬁest Iﬂ&h&fscf&eidﬁnﬁlﬂer?t% dnﬂ%ﬂ'jgb,i&eitﬁ{sm as

i ncl usi on bodi es. The reconbi nant strain 1s grown In stirr tan

f er ment or s. toAtsubjpe. layome fmbetimems, dlid sobjecthea hyrednu i omelsododisentsgheol | ect ed,

sol ubi |'i zed, r I r Jhe purified
Adnectin is 8§£Fﬁdg%ggﬂﬁq“gﬂﬁg&ﬁggkgﬁ%%%ﬂﬁgﬂg8 oxfhécﬁﬁébﬁuha mal ei m de
| i nker. Thehunen] Algpltmﬂadmn@ﬂly a¢ceptsbls’ub(ﬂgqapedﬁ feferyte [alpblybemtdle tthat ikenmove free

PEG free Adnectin uc relat ur|t| allt trol testing
is perfgq %“B‘H“F‘ﬁg “H?f ttth Eﬁ%&t %*Sﬁ*r‘?%% %?;58%?“61611 aSUses
[00105] In é@é’@nﬁl@p@ﬁwaﬁlhﬁe@Dﬂd\ﬁlﬁ‘gatebﬂll@w%&%dxﬁﬂ&e&ml -1L-23 Adnecti n useful
in the treatnent of autoinmmune di seases such as lupus (e.g., |upus

eryt hemat osus, |upus nephritis), Hashinoto's thyroiditis, primry nyxedena,
Graves' disease, pernicious anem a, autoinmmune atrophic gastritis,

Addi son' s di sease, diabetes (e.g., insabin 20dependent diabetes nellitis,
type | diabetes nellitis), Goodpasture's syndrone, myasthenia gravis,
penphi gus, Crohn's disease, synpathetic ophthal ma, autoinmune uveitis,

mul tiple sclerosis, autoi mune henolytic anem a, idiopathic

t hronbocytopenia, primary biliary cirrhosis, chronic action hepatitis,
ulceratis colitis, Sjogren's syndrome, rheumatic di seases (e.g., rheunatoid
arthritis), polynmyositis, scleroderma, and m xed 25connective tissue

di sease.



[ 00106] The application also provides nethods for adm nistering anti-IL-23
Adnectins to a subject. In sone enbodi nents, the subject is a human. In
sonme enbodpreent®3106he anti -1 L-23 Adnectins are pharnace®Cirasko/oadsept abl e
to a mammual, in particular a human. A "pharnaceutically acceptable”

pol ypeptide refers to a polypeptide that is 30adm nistered to an ani nmal

w t hout significant adverse nedi cal consequences, such as essentially
endot oxi N fELRuRNolMd AGni¥BEMidOW endot oxin | evel s. Fornul ati on and

Admi ni stration [00107] The application further provides pharnmaceutically
accept abl e @8HYbsI Tliecﬂm?h@@ﬁlp YrSprRyoYises phpmaceutically acerpdabld qempesiienshed
herein tA I Ther apeutic
fornulatloﬁgﬁggﬁ% ??%ﬁgﬁgn?}“@%x%§l%gﬁgg%#%ha%ggggﬁg%gﬁgﬁﬁ¥%ﬁsstorage by
n xi ng t he desdrlbedoendcti Thepritivgotinaaties congtistggnedl-B Apiueqtmwam th

optronal physi ol ogi aII acc ble carrier excil n o St zers
(ol PR e Bl PSR AR Lo BB B R et P b 60y )
in the for v ioi ola@ua(pu@s1610g1u511ymnseptalbmhielrs 2afbiats @{s%[hzéﬂ’sl(e)éolf ar |l ati ons.
Accept abl e riers, exci |ent or stabil.iz are ntox C to recipients
at the dosaé%na?fa%’érrwﬁ&ﬂar .@rrgceéﬁl&t a?@aon BV R6R BE B BE s such as
phosphat e, &mﬁ%&i%mp&ﬁ@x&h%ﬁkr@ﬁ&ﬂﬁhﬁﬂﬁﬁhgSumaﬁﬂﬂ@&ﬁﬂ&§%§mp@ﬁkQQIng
ascorbic acid and met hi oni ne; preservatives (such

oct adecyi di WU FPISHENBAPLOXARBRFRIPAISH s dogeges Wﬁnﬁ@r‘ﬁnﬁ gmeley et perk;

benzal kni URHGH Gtk ARucPRIFELAGR! 4LE Bh@bhEEafeRals ammamerncfaamgyl

al cohol ; al kyl parabens such as nmethyl or propyl paraben; catechol

resor ci nol : , aseyrbicabid xah ok thi@insepresancitiyesemethras ostedeoy limetiolbenmilecul ar  15wei ght
(less than t. u [ um

P L S By RS S

pol yvi nyI pyahﬂcnidre;tﬂnmol bmylrambarzthccﬁub hlkabpagibym smeh asghmhﬁrmr p@pylas par agi ne,

hi sti di ne, nlne no hari des, di sac ri des and ot her
Car bohydr at BEtERerGH g eurard s e R Py et FLreoDe iy B R agent o
such as1£DTv9e1glatqgartaarsmht WSreSURE OSBypepRIR frékins, lsi@nalsasm amrunaﬁ)sor bitol;
salt-form ng counter-ions such as sqodium netal conpl exes Zn- proteln
conpl exes) ; St/ GrimpeRogiehlias; éluﬂﬁoalerlamlgmgr@érrhaé prbréeﬁlpye@@emaeeoor

pol yet hyl engi@lsy&ols ol RES) gluth BREORpardHife, fhﬁ'flmﬂla %i‘%lf?lﬂ@ A@Lpkn may al so contain
nore than one active conpound as necessary articul ar indication
bei ng t r eat®@enosgachdrisies lispcohpridss, 'r\miroﬂlet@ﬁ’@ﬂhedmr@ﬁ mcyldmeaetcpm mpeYse9at  do not
adversely r
conbrnatroﬁk%ﬁ&gﬁgﬁﬁgggagatSgﬁgge fecgﬁ o SgafléH%%?%%ggﬂﬁﬁﬁgﬁgzd [ 00109]
The for?ful atortows stlofdymingsedntérsiony smclwwdalmnmtaéwramlc@ﬁ (qgustn- bl@tem erile.

This is readily acconplish trat t hro e f atlon
menbr anes. Cmnﬁkxag[%@%ﬁﬁ?} nwsxﬁiq?%%mﬁr AR HﬁpR§%§§®§¥ B 1%% “the
dosage of egdgdol tHE Hapeutic agent 30w | | be dependent on the identity of the
agent . [001®&i Tor t her a eutrﬁ plrﬁEtrons the anti-1L-23 Adnectin is
adnmi ni stere Bt oK heyeg gy 8@8‘?@%&??9*&‘&8‘&%“&5? PIHOEAGE form It

can be adm fHcsk @y @6t thd ¥ @GN Qlisdadl orfSeid: AtddSpreferaBly tBOREHNEAHDIchiRhidsi on over
a period of time, or by subcutaneous routes. Suitable pharnmaceutically

accept abl e WHFipethal dOcﬁOF avigrely affprd cashqtsr Srich melesulgee SKRBUIPIRR iBan be

det er m ned DyntiRASLInUHmodlis lilat hid e?t’@&w@"fér tRSpltRe Gltdddbgal situation warrants.
Exanpl es of suitable carriers, diluents and/or excipients include: (1)

5Dul becco' s[%lfﬂ?ﬂ;phﬁh@oirmﬁlﬁmne@ beais¢dior in(2)o @ndestedion mast(te sesdenbisMaCl) , and
(3) 5% (w th f the t invention can be
practiced |%aﬁg%&g&gﬁhméé%g%ﬁg&mlQﬁoggvggﬁfﬁ@f%@fn%éﬁgﬁgstratlon of
anti-|L-23 [Adl"m]:t i Tnhe shilldd ensarowillnowlers@oidlihti the ddsagchefreaqhethitmgeutiO agpant s,

whet her , co- a red dmin ered sequentially, may occur as
descri b&ll a¥ r? B ?fﬁ&Pi‘&é@%ﬁ“ %%Fﬁ 48t i ons. Suitabl e pharnaceutically

accept abl e @arrii er Sor teirdpd@id fpplietidne ¥ieiapii @DDLS AldactiQs amhiThidlelr@sti on Wil l be
understood by the skilled artisan to depend on the identity of the

particul ar %ﬁ@rtawe%maema@%ﬁl%@rrrgabéaéﬁsmesfperéacan[be@i@arrs@Wﬁen present in an
aqueous dosage form rather than being |yophilized, the 15protein typically
will be fornulated at a concentration-ab-about 0.1 ng/m to 100 ng/n,

al t hough wi de variation outside of these ranges is permtted. For the
treatment of disease, the appropriate dosage of anti-I1L-23 Adnectin wll
depend on the type of disease to be treated, the severity and course of the
di sease, whether the Adnectin is adm nistered for preventive or therapeutic
pur poses, the course of previous therapy, the patient's clinical 20history
and response to the Adnectin, and the discretion of the attending
physrcran The protern |s surtably adm nistered to the patient at one tine

o o Y " o, - v



Fusi ons of Serum Al bum n Bi ndi ng Adnectin (SABA) [00115]1n certain aspects,
the application provides fusion proteins conprising anti- 25 1L23-Adnectin
fused t o WOROAM3IWSMAI Ns that binds to human serum al burCm/UuSa01%0e4959 Al bumi n
Bi ndi ng Adnectin (10Fn3 domain) or SABA). Such fusion proteins have
extended serumhalf lives in the presence of albumn relative to

anti-1L23- Adnectin alone. [00116] In certain aspects, the application

provi des f UgidRnHIBE RIS OBy &&klﬂ%u@%ﬁ@omh PeerotdQ@th'&@ yspecifically to
serum al bumn, e.g.”, human serum al bum n o 30prolong the til2 of the
fusion pr otselbwtar{egelrmm]:s Shitabdq pharmacevtisety mmtgble eqdersalilupnthand -1 i fe of the
anti-1L23- I t rum

Al 1110 of phesar et il it i Bl ARSER L B el b e B 1

certai n enbodatm@ntaiantsh&xsepleroiivaitdbld dafreroililtdne aBABAcKciBénemin¢lgdat 1)l east 20,

1900, 5000, PSBB5 > Pt mTarbeiy 1 Ao e 4 R e T hat Ol e of the

anti-1L23- Ahdnekrkirdkewhen not fused to the SABA. In ot her enbodi nents, the

serum hal f-] i of _the 5S fusion is .at as .5-fold, 2-fold, 25fo|d
3-fold, 3. S[OPL‘FZ&I EheffB‘thOdA\ Q%E? Rrgicht INvenfigh SP&@PF a&P&ed ity VTG, & vig- ’Proqxd

10-fold, 124if@ld, 13-fold, 15-fold, 17-fold, 20-fold, 22-fold, 25- fold,
27-fold, 30-fold, 35-fold, 40-fold, or 50-f ol d greater than the serum

hal f-1ife of0FKE afdiminitratonefsacdlR3 Warrtinomdions egmers adgiEoRABATapPyics ore

embodi ngpt Sa%%eﬁtg' %vlﬁ:ﬂ{ei"@a Q(ﬂhlins{e&éd%r Q&mﬁlﬁ?ereibé@@wfnﬂﬁl)p Hlaﬂf %cc%} ad &RS{ped 0 hours,

15 hours, hour s, hour s, hour s hour's hours, 50 hours, 60
hours, 70 habgvsior 8@ramg1um31pplg@tlmu$lstablt®1©amg¢tslcalMﬁ@Cdp@ﬂbles:arrm hours, 130

hours, 135 cﬂ%’é]ﬁg a ig}heq?lgn% Fo’rc ? 1n% at?dn wﬁ%e g(ﬁ]eéaﬂ cﬂor tﬁogqlle% iR nFOOllB]

Accor d| ngly, ecu es descri in are use fo
i ncreasi ng delpendmlltﬁe 1diefitéy ofthammeljllhIZBermemgent lib;hg@fdemrtmtagda fusi on between

anti-|L23- e and t he. SABA. h fusion | ec ed to
et condi OPBEL \eghorris e gbaics heetiper dyredr et e 1re o3 | The
pr esent 13 NvgBiinaPpieARHENDE acsrﬁﬁlatelaetus&lceﬁtrahb@oﬁw&dUﬁlg@ﬂﬂ topdeephes i n
di seases caused by the disregulation of IL-23. [00119] The fusion may be

formed by atlthaesh \wge x#fiation petsidnaiileseirneets epimtesd: Eerdhetreatment Sheiseann| ecul e,
i. e, SABf: b rﬂa&%%sa%%%gﬁtm%Aaﬁctln%?@epé%&%b%§Aﬁﬁs@agém>gerrents

20[00120] I n one aspect the disclosure provides fusi'on proteins conprising
anti-|L23- tatedcthp ﬁﬁveewind sounyy o theedisemscavbethirihdohdngriigis pdmdtdeghir n. | n

er ot b nd T8 A M T s SRR oy Rt IF 36 GF LR | Ty

500 nM 20L00histMy aﬁd)remMns&@) th%dliectiMan&ﬂ@ chﬂt/tetlﬁﬁ)ﬁf qhwhtte:hﬁmg}pb/ysuﬁﬁl fﬂw or 10 pM
In certain ernpgll lta%[s adby rvﬁ? rm a]%l btum n tprhndl n 10r1n3 fgrr otte

descri bed HEP&™® bl yt8 ﬁéﬁ&e QP Gf OTTRC YRR S5 Ky ©'21BM 2 uM 1.5
uM 1 uM 500 nM 100 nM 50 nM 10 nM 1 nM 500 pM 200 pM 100 pM 50 pM
or 10 pM at_a. pH e to 7 or 37 C. In some enbodi nents,
the serum a4 Hirsgqr%ﬁrﬁt@m% H@“’&‘%qn@?tﬁ’ség‘@geri bed herein bind nore tightly
to HSA at ajopHs4| esm khaR ashedrs, aﬁe @H@ﬁbﬁgr&vmeﬁ heioRipRAdingcoafphikink biti-f or HSA at
a pH 300of 7.4 or greater. In certain enbodi nents, the fusion

pr ot ei n& co%w*éﬁn?rgmrﬁeﬁdm ﬁ@Fﬁ?gdqnmnSdb%ﬁmégt%ieww%@ JHeyEn (R ¥EYMal so bi nd
serum al burmmuﬁﬁm&ﬂgA% r(eFr%fdo%ﬂb%YSAB@t) Sich o MYR RS hhfe certain

embodi ments,” the serum al bumin binding Fn3 proteins described herein bind
to rhesus setandvddchunhsif léRh 8nihe presange oialbupus relashk ey agelldm/adnbeim aboneCy SA)

with a KD o ha U 00 nM 50
o 10 nw 00T S0 B st dro WG Ribiets Aol oS ed s e
fusion pr otcmnmmmmprndspemgicskby torReainbalburminbé. o dinvmgan SefanldlonaiSAxescr i bed
her ei n drnd to dﬂjamaunf or domain Il of HSA. In io one enbodinment, the
f usi on % ot P98 5 &eﬁﬁ”%le?rﬁ?ﬂnal bum n bi ndi ng Fn3 dommi ns

[00117] In certain embodiments, the serum half-life of the anti-IL23-Adnectin fused to

the SABA is increased relative to the serum half-life of the anti-IL23-Adnectin when not

_27-



descri bed herein do not bind to domain Il of HSA. [00123] In certain
enbodi nents, the serum al bum n binding 10Fn3 (SABA) portion of 10 the

fusi on prwDednsBWApPri ses a sequence having at | east 40MCTAGYH1160¥59 70%
75% 80% or 85%identity to the wild-type 10Fn3 domain (SEQ ID NGO 1). In
one enbodi nent, at |east one of the BC, DE, or FG |l oops is nodified
relative to the wild-type 10Fn3 domain. In another enbodinent, at |east two

of the BC, gjuctd i 9RBA. @ﬁ@erﬁﬁf@rﬁﬂo@ﬁlﬂ&lﬁl ﬁE%é&ﬁmthQIfihl?@of‘%é ABXREidOFN3
donmmi n. In another enbodiment, all three of 5BC, DE, and FG | oops are

modi fied r el atleare2q. 40t e 8Qil0g- 1t29p1éO;Ltﬁﬁn%00d6%|690 809» 1800 P0G BN Rt s, a
SABA conpri 75% SOW

85% 90% o?ﬁgégpﬁggggﬂggo@%ygﬁgmgﬁgﬁﬁﬁéhﬁ%gg%”é%ﬁgéggﬁiaégﬁ%gncel sho&m in
Tabl e 3 (i .&dnecBEQhdiDoN@sed©3he IBFA. Tldtherkibodiiikdts, thersbrdi Balf-lig)ofolre any one

m s 1o SUSINIGHT Y CRDDISH. T R bert Bl h dRtiott hehitaro R Rs Wil no aci d

resi dues ar@ﬁﬂdﬁeﬁka&@ﬂ&mw1sub$2ﬁﬂmuedbm 1 foilds @7-feltli MefoRiubB tdld, 25+ ons,

del eti ons o ions. oc s. ot her than the cor no aci d
resi dues. kﬁgg @éBJb@n§§%Wﬁéﬂﬁ@ ‘Fﬁgfﬁég“BEYﬂﬁﬂ eﬁ@“ﬁ&@ﬁgﬁgP thfepl aced

wi th pol ypemltmmcaﬁéa%lvmeﬂgottfa@daghe @ﬁB@nan@é &ﬁ@ocﬁrﬁ&ﬂ@ﬂfé@%mﬁf&m any 25of
t he HSA binders shown in Table 3 bel ow ( NOs: 103, 107, 111,

115, 119, akfgoithgSABA fupor it éea%)lo hp%lléshjouww(b@ﬂlf%%h@%éehmfﬁt@ a SABA
(e.9.. ) SABALA RoR€BHRPGE Blhoflrs SRANGAC ) RAFED0 hhGE, 880 hass,desahiped above)

may be nodified to conprise an N-term nal extension sequence and/or a

C-t erm nal éﬁﬂ@n@nleweﬁuéﬁd@umEk@ﬁpharyK@XMQn§KUNM§equ@ﬁ@e®Sare 30 shown
in Table 3. lo] €X 8 n A nprises the
core SABA 1[0@(18 oxam @%5%% %\‘@3%@‘ ikl 90RBL ARy éef‘dlef%‘ge
MGVSDVPRDL EnéiSEQg th: MI-1ife 44 antd BB ghrhieetth mrmngafusmmdmeﬁ:amemenal

he ot or m ST N0F PR Surtoihin B aHaeret BoBSt KR BIPeE TG i

conpl et & y R@ffoh®aethe Bidtheiayacheitpbates mwﬁeﬁten\vunhdm &ontdApldibs thd useof er m nal
ext ensi on sequences.. Further, any of the exe %t qr. C-term nal
105}

ext ensi on s@ﬁ§éﬁéef§51%’6‘\9168‘élﬁﬁ IPHIS‘?%?BSI guaedbstls ﬁe #41L-8363) , and any

variants th@bﬁ@ﬁ TRFuliEn Hae6e foPmbPS fdcIRRY aifi- i ©8-AINBRANGO Efnes SALGNCE
provided in Tab . [00126] In other enbodi ments, the tail sequences may

be conbi nedthmMBAd@qﬂequlmno BArfirer L3 ddesstie or qnai- @23 -AGBCINESNRRA  164- 187 in
Tabl e 3) as, g@ &éiﬁry when desi gning a SABA fusion nol ecul e. 10 Conjugati on
Li nkers [oof % A fusions may be covalently or non-covalently linked. In
sone emﬁbdlm@hMB iM£meaunuambdntMNm¢n@khgymﬁﬁmBmmﬂwubemdﬁngwniyzéf
indirectly Ai nn Igrgmagtl-lL 3nﬁg nﬁ%lanig gohy &»1de i nker .

Sui tabl e 1inKErS ?bﬁ’s ?nﬁﬂ&mﬁl H&se W BW he separate

donmains to énﬁﬂodlmdmeme@demtamunﬁﬁ bmamg “Suh protdirdeaige@hdrbin @ddo ASASI onal

T o oute Brofscu b O el ) 1 B b TRk b2

requi renentgv, 1 mal sobi ;g 20084 N6o ST snpMRAIE FM. ITHkEkSn eribadehdeys, ol | ne based
linkers, as well as the | i nker haV|n t he am no acid squence PSTSTST ( SEQ

| D NO ?1584)86%@%%1@%@ elF3dueteing B@aﬂtﬁ‘érhéieﬂl RiediodEA with 2l 195h3 dommi ns
joined via tﬂ&ﬂyﬁﬁpﬁﬁ%ﬁd 'z'uMqrasuMef@Mnsddlﬁv[nob%w%bnM fiéhnm N/ﬂ%'b on. In

sonme enbodi nent s I'inker 1s a glycine-serine based |1 nker. ese
| i nkers conpvli 208 pyf. yIQO n¥l, 40 oMsarlDpd! rtagittiuveg: did dy* #85 E)@Dmkb"ﬁ? gnand 50,

10 and 30, kers
naving an aos e Rag e RedR RER Ryl PRA L YRIERAE MRl Vo

166), and 2@5@1@8} HS—:A(aSEQ{ [Id3s tian 7 468 rombrdrkto thd ikdingafCiorny foir HISGl anth @Hi C aci d,
and ingi € xanple, (GSE)5 (SEQ ID NO 173) and GGSE GGSE (SEQ I D NO
177) . er é&éﬁﬁ Y gl ycine-serine linkers include (GS)4 (SEQ I D NO

170), ( GEEE8A1PEQn!cBHARemBbddhents, Mbﬁﬁrﬁéﬂsb%mmglﬁ@)\ birdi '(Ke3CGS) 3G
(SEQ ID NO  181).. In_some enbodjnments, the linker is a glycine-proline
based lin ke¢0m&rﬁed§%>ﬂb%lkeé?lg may alse P@d sypETEnin fom e gf ’6‘P’ier9é mMogkeYeliés and
may be between 3 and 30, 10 and 30, and 3 and 20 am no acids in |ength.
Exanmpl es include Iinkers having an am-ne-acid sequence (GP)3G (SEQ I D NO
182) and (GP)5G (SEQ ID NO 183). In other enbodinments, the linker may be a
proline-al ani ne based |inker having between 3 and 30, 10 and 30, and 3 and
20 am no acids in |length. Exanples of proline alanine based |inkers

i nclude, for exanple, (PA)3 (SEQ ID NO 185), (PA)6 (SEQ ID NO 186) and
(PA)9 (SEQ ID NO 187). It is contenplated, that the optimal linker Iength
and am no acid conposition nay be 5determ ned by routine experinentation by
met hods well known in the art. [00129] In sone enbodinents, the f usi ons

. e



15 linked to a SABA via a polyneric linker. Polyneric |inkers can be used
to optimally vary the di stance between each conponent of the fusion to
create a woabgim3foasi on with one or nore of the foll ow RgTaAlsara®RMs9 Stics:
1) reduced or increased steric hindrance of binding of one or nore protein
domai ns when binding to a protein of interest, 2) increased protein
stability or solubility, 3) decreased protein aggregation, and 4) increased

overal | avi glighons@08rceddif bRbddm8iss, t& RIPHIBIMn biRRL3%n3 RS ERiRadi ment s,

a therapeutic noiety is linked to a SABA via a bioconpati bl e pol ymer such
as a pol yneliran Bing & thesps serpe aliveyn RhSdg ar cxnamolgye medkeyapruaralgumini ¢ cl eavage
site that i heavah! L e Ut . Such
enbodinents&égn?%g u§% %ggggﬁgggggg1?ﬁerap£t$ﬁg’gpg%g?%gwfg¥ eﬁ%@r
del i very ornM5tthevialp@di 309 oMt opEI0tiMes or nore efficient production. Sunmmary

of Serum Al 1,n- Bi ndi n nectins, (SABA) Sequences [00133] Many of the
Snen sequerttez] .t shbREGH S G b RaR PR ST J54M . Tabi ¢ '3
bel ow. Unl esisding Heini@eisprsribbelkreiabind ti@hath hakd/@xdosami IDoSHSA el ndi cat ed
30with a single underlin%,,all C-term pal tailiéextgnsioq%@gre i ndi cat ed

L

with a doub® STRELMCMMEC TUYRR NTPRIRE FORRIGISACEE HPEmB SIdHe HOM&Ys ons BC,

DE and FG ajcrgRadadinf®@mot@e i cRminAiBA sgguence. Table 3: Summary of SABA
Exenpl ary Seguences SEQ I D NO Seguence Nane Description Sequence 103 SABAL

Core 1 Adnel@P123] EVlAATrPT gnbeds \PABRT patigerkKPGVDY TI
TVYAVY1ryYYYRL ﬁlsi}!}{?otéi%co AdsBGe c ﬂavﬁi% %%%b‘%@@%%%%%?f%lm Core 1

DE Loop YSQI 106 SABALFG Core 1 FG Eoop

80% or 85% identity to the wild-type '°Fn3 domain (SEQ ID NO: 1). In one
embodiment, at least one of the BC, DE, or FG loops is modified relative to the wild-type
Fn3 domain. In another embodiment, at least two of the BC, DE, or FG loops are
modified relative to the wild-type '°Fn3 domain. In another embodiment, all three of the

15 BCJMLmMFkamamnm&ﬁahdﬁﬁemﬂwwﬂdqpewm3mmwm.momm
embodiments, a SABA comprises a sequence having at least 40%, 50%, 60%, 70%, 75%,
80%, 85%, 90%, or 95% identity to any one of the 26 core SABA sequences shown in
Table 3 (i.e., SEQ ID NO: 103, 107, 111, 115, 119, and 123-143) or any one of the
extended SABA sequences shown in Table 3 (i.e., SEQ ID NO: 188-215, minus the

20  6xHIS tag).
[00124] In certain embodiments, the core amino acid residues are fixed and any
substitutions, conservative substitutions, deletions or additions occur at residues other
than the core amino acid residues. In exemplary embodiments, the BC, DE, and FG loops
are replaced with polypeptides comprising the BC, DE and FG loop sequences from any

25  of the HSA binders shown in Table 3 below (i.e., SEQ ID NOs: 103, 107, 111, 115, 119,
and 123-143 in Table 3).
[00125] In certain embodiments, a SABA (e.g., a SABA core sequence or a sequence
based thereon as described above) may be modified to comprise an N-terminal extension
sequence and/or a C-terminal extension sequence. Exemplary extension sequences are

30  shown in Table 3. For example, SEQ ID NO: 188 designated as SABA1.1 comprises the
core SABA 1 sequence (SEQ ID NO: 103) with an N-terminal sequence
MGVSDVPRDLE (SEQ ID NO: 144, designated as AINT1), and a C-terminal sequence
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SABA2 Core 2 Adnectin EVWAATPTSLLI SWi YYRI TYGE

TGENSPVQEFTVPTRTTATI SGLKPGVDY Tl TVYAVPI SI NYRT 108 SABA2BC Core 2 BC Loop
PKYDKTGH wO208ABAMBDE Core 2 DE Loop TRQT 110 SABA2FG CoPe€TAISE@G 11004989
SKDDYYPHEHR 111 SABA3 Core 3 Adnectin EVVAATPTSLLI SWENDPCGLSYYRI TYGE
TGGNSPVQEFTVPSTTATI SGLKPGVDY Tl TVYAVKS Pl SI NYRT 112 SABA3BC Core 3 BC Loop
SNDGPA.S 113 SABA3DE Core 3 DE Loop SSQT 114 SABA3FG Core 3 FG Loop

SYYTKKAYSAQ‘EI&@PS%@% ID NO: 153). SABAI.1 further comprises a His6 tag at the C-terminus,
however, it should be understood that the His6 tag is completely optional and may be
placed anywhere within the N- or C-terminal extension sequences. Further, any of the
exemplary N- or C-terminal extension sequences provided in Table 3 (SEQ ID NO: 144-

5 163), and any variants thereof, can be used to modify any given SABA core sequence

provided in Table 3.
[00126] In other embodiments, the tail sequences may be combined with other known
linker sequences (e.g., SEQ ID NO: 164-187 in Table 3) as necessary when designing a
SABA fusion molecule.

10
Conjugation Linkers
[00127] SABA fusions may be covalently or non-covalently linked. In some
embodiments, a serum albumin binding '°Fn3 may be directly or indirectly linked to a
anti-1L23-Adnectin via a polypeptide linker. Suitable linkers for joining Fn3 are those

15  which allow the separate domains to fold independently of each other forming a three
dimensional structure that permits high affinity binding to a target molecule.
[00128] The disclosure provides a number of suitable linkers that meet these
requirements, including glycine-serine based linkers, glycine-proline based linkers, as
well as the linker having the amino acid sequence PSTSTST (SEQ ID NO: 184). The

20  Examples described herein demonstrate that Fn3 domains joined via polypeptide linkers
retain their target binding function. In some embodiments, the linker is a glycine-serine
based linker. These linkers comprise glycine and serine residues and may be between 8
and 50, 10 and 30, and 10 and 20 amino acids in length. Examples include linkers having
an amino acid sequence (GS); (SEQ ID NO: 171), G(GS)s (SEQ ID NO: 166), and

25  G(GS),G (SEQ ID NO: 168). Other linkers contain glutamic acid, and include, for
example, (GSE)s (SEQ ID NO: 173) and GGSE GGSE (SEQ ID NO: 177). Other
exemplary glycine-serine linkers include (GS); (SEQ ID NO: 170), (GGGGS); (SEQ ID
NO: 179), (GGGGS)s (SEQ ID NO: 180), and (GGGGS):G (SEQ ID NO: 181). In some
embodiments, the linker is a glycine-proline based linker. These linkers comprise glycine

30  and proline residues and may be between 3 and 30, 10 and 30, and 3 and 20 amino acids
in length. Examples include linkers having an amino acid sequence (GP);G (SEQ ID
NO: 182) and (GP)sG (SEQ ID NO: 183). In other embodiments, the linker may be a
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Core 4 Adnectin; contains a scaffold nutation (bol ded); scaffol d-perfect
version is SABA5 EMVAATPTSLLI SWEL1SYYSRYYRI TYGE TGGNSPVQEFTVPTATI SGLKPGVDY
TI TVYAVT: WBI281 IN¥RID5116 SABA4BC Core 4 BC Loop EDDSYYSR PLCT/USABAADEBSCore 4
DE Loop SDLY 118 SABAAFG Core 4 FG Loop YDVTDLI MHE SEQ I D NO
Sequence Nanme Description Sequence 140 SABA23 Core 23 Adnectin
EVWAATPTSLLI SWi YYRI TYGE TGGNSPVQEFTVPYYVTATI SGLKPGVDY Tl TVYAVPI SI NYRT

proline-alanine based linker having between 3 and 30, 10 and 30, and 3 and 20 amino
acids in length. Examples of proline alanine based linkers include, for example, (PA)s
(SEQ ID NO: 185), (PA)s (SEQ ID NO: 186) and (PA)y (SEQ ID NO: 187). Itis
contemplated, that the optimal linker length and amino acid composition may be

5 determined by routine experimentation by methods well known in the art.
[00129] In some embodiments, the fusions described herein are linked via a
polypeptide linker having a protease site that is cleavable by a protease in the blood or
target tissue. Such embodiments can be used to release a therapeutic protein for better
delivery or therapeutic properties or more efficient production.

10  [00130] Additional linkers or spacers, may be introduced at the C-terminus of a Fn3
domain between the Fn3 domain and the polypeptide linker. Additional linkers or spacers
may be introduced at the N-terminus of a Fn3 domain between the Fn3 domain and the
polypeptide linker.

[00131] In some embodiments, a therapeutic moiety may be directly or indirectly

15  linked to a SABA via a polymeric linker. Polymeric linkers can be used to optimally vary
the distance between each component of the fusion to create a protein fusion with one or
more of the following characteristics: 1) reduced or increased steric hindrance of binding
of one or more protein domains when binding to a protein of interest, 2) increased protein
stability or solubility, 3) decreased protein aggregation, and 4) increased overall avidity

20  or affinity of the protein.

[00132] In some embodiments, a therapeutic moiety is linked to a SABA viaa
biocompatible polymer such as a polymeric sugar. The polymeric sugar can include an
enzymatic cleavage site that is cleavable by an enzyme in the blood or target tissue. Such
embodiments can be used to release a therapeutic proteins for better delivery or

25  therapeutic properties or more efficient production.

Summary of Serum Albumin-Binding Adnectins (SABA) Sequences

[00133] Many of the SABA sequences referenced in this application are summarized

in Table 3 below. Unless otherwise specified, all N-terminal extensions are indicated
30  with a single underline, all C-terminal tails/extensions are indicated with a double

underline, and linker sequences are boxed. Loop regions BC, DE and FG are shaded for

cach core SABA sequence.
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141 SABA24 Core 24 Adnectin EVWAATPTSLLI SWFTYGYYRI TYGE

TGGNSPVQEFTVGYTTTATI SGLKPGVDY TI TVYAVYYYSTQPI SI NYRT 142 SABA25 Core 25
Adnect i n WOAATIPI®EL | SWENGPGLSYYRI TYGE TGGNSPVQEFTVPSSQPTANISSGLMPOYDY

TI TVYAV PI SI NYRT 143 SABA26 Core 26 Adnectin EVWAATPTSLLI SWPDPYYKPDYYRI TYGE
TGGNSPVQEFTVPRDYTTATI SGLKPGVDY Tl TVYAVYYYYYPI SI NYRT Exenpl ary Adnectin

N- Term nal Extension Sequences 144 AdANT1 Exenpl ary | eader MGVSDVPRDL 145
AdNT2 Exenpl ary | eader GVSDVPRDL 146 AdANT3 Exenpl ary | eader VSDVPRDL 147

AdNT4 Exenpl ary | eader SDVPRDL 148 AdNT5 Exenpl argl | eader DVPRDL 149
Table 3: Summary of SABA Exemplary Sequences

Core 1 Adnectin EVVAATPTSLLIS

TGGNSPVQEEFTV ATISGLKPGVDY
'PTSINYRT
104 | SABAIBC | Core 1 BC Loop HSYYEQNS
105 | SABAIDE | Core 1 DE Loop YS0T
106 | SABAIFG | Core 1 FG Loop YGSKYYY
107 | SABA2 Core 2 Adnectin EVVAATPTSLLISW YYRITYGE

ATISGLKPGVDY
PISINYRT

TGGNSPVQEFTVPY

108 | SABA2BC | Core 2 BC Loop PKYDKTGH

109 | SABA2DE | Core 2 DE Loop TRQT

110 | SABA2FG | Core 2 FG Loop SKDDYYPHEHR

111 SABA3 Core 3 Adnectin EVVAATPTSLLISW YYRITYGE
TGGNSPVQEEFTV ATISGLKPGVDY

PISINYRT

112 | SABA3BC | Core 3 BC Loop SNDGPGLS

113 | SABA3DE | Core 3 DE Loop SSQT
114 | SABA3FG | Core 3 FG Loop SYYTKKAYSAG
115 SABA4 Core 4 Adnectin; EMVAATPTSLLISW YYRITYGE
contains a scaffold | TGGNSPVQEFTV ATISGLKPGVDY
TITVYAVT PISINYRT

mutation (bolded);
scaffold-perfect
version is SABAS
116 | SABA4BC | Core 4 BC Loop EDDSYYSR
117 | SABA4DE | Core 4 DE Loop SDLY

118 | SABA4FG | Core 4 FG Loop YDVTDLIMHE
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AdANT6 Exenpl ary | eader VPRDL 150 AANT7 Exenpl ary | eader

Exenpl ary | eader

RDL 152 AdNT9 Exenpl ary | eader

PRDL 151 AdNT8
DL Exenpl ary Adnectin

C- Ter m navoBxtigrsiodsn Sequences 153 AdCT1 Exenpl ary tai | PErDisR8Q01H49 AACT2

Exenpl ary tai

El DKPS 155 AdCT3 Exenpl ary tai

El DKPC 156 AdCT4 Exenpl ary

tail EIDKP 157 AdCT5

Core 5 Adnectin
see description for
SAVA4; corrected

residue is bolded

EVVAATPTSLLIS
TGGNSPVQEEFTV
TITVYAVT

ATISGLKPGVDY
ISINYRT

120 | SABASBC | Core 5 BC Loop EDDSYYSR

121 | SABASDE | Core 5 DE Loop SDLY

122 | SABASFG | Core 5 FG Loop YDVTDLIMHE

123 | SABA6 Core 6 Adnectin EVVAATPTSLLISW YYRITYGE
TGGNSPVQEFTV ATISGLKPGVDY
TITVYAVT ISINYRT

124 SABA7 Core 7 Adnectin EVVAATPTSLLISW YYRITYGE
TGGNSPVQEFTV ATISGLKPGVDY
TITVYAVT ISINYRT

125 SABAS Core 8 Adnectin EVVAATPTSLLISW YYRITYGE
TGGNSPVQEFTV: ATISGLKPGVDY
TITVYAV: ISINYRT

126 SABA9 Core 9 Adnectin EVVAATPTSLLISW YRITYGE
TGGNSPVQEFTV ATISGLKPGVDY
TITVYAVT PISINYRT

127 | SABA10 | Core 10 Adnectin EVVAATPTSLLI YRITYGE
TGGNSPVQEFTV ATISGLKPGVDY

128 | SABAI11 Core 11 Adnectin

129 | SABAI12 Core 12 Adnectin
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Exenpl ary tail
Descri ption Sequence 159 AdCT7 Exenplary tai
El DRPEQLE/1D8MSAJCT9 Exenpl ary tai l

tail
tail

El DK 158 AdCT6 Exenpl ary tai

El SEQ I D NO Sequence Nane
El EKPSQ 160 AdCT8 Exenpl ary

El EDEDEDEDED 162CAASIMmA/0E298pl ary

El EKPSQEDEDEDEDED 163 AdCT11 Exenplary tail

SABA13 Core 13 Adnectin

EVVAATPTSLLIS
TGGNSPVQEFTV

YYRITYGE
ATISGLKPGVDY
ISINYRT

131

SABA14 Core 14 Adnectin

YYRITYGE
ATISGLKPGVDY
ISINYRT

132

SABA1S5 Core 15 Adnectin

YYRITYGE
ATISGLKPGVDY

133

SABAI16 Core 16 Adnectin

ATISGLKPGVDY
ISINYRT

134

SABA17 Core 17 Adnectin

YYRITYGE
ATISGLKPGVDY
PTISINYRT

135

SABA1S Core 18 Adnectin

YYRITYGE
ATISGLKPGVDY
ISINYRT

136

SABAI19 Core 19 Adnectin

AAAAAAAA ATISGLKPGVDY
ISINYRT

137

SABA20 Core 20 Adnectin

YYRITYGE
ATISGLKPGVDY
PISINYRT

138

SABA21 Core 21 Adnectin

YYRITYGE
ATISGLKPGVDY
3 PISINYRT

139

SABA22 Core 22 Adnectin

YYRITYGE
ATISGLKPGVDY
ISINYRT
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EGSGS 164 Li

G(GS)2 GGSGS 165 L2 G(GS)4 GGSGSGSGS 166 L3 G(GS) 6
GGSGSGSGSGSGS 167 L4 G(GS) 7 GGSGSGSGSGSGSGS 168 LS G GS) 7G GESGSGSGSGSGSGSG

169 L6 GI&6268383M30 L7 (GCS)4 GSGSGSGS 171 L7 (GS)7 GSGCBCHESBBESEN54 72

TGGNSPVQEFTV ATISGLKPGVDY
TITVYAV PISINYRT

141 | SABA24 Core 24 Adnectin YYRITYGE
TGGNSPVQEFTVT ATISGLKPGVDY
TITVYAV

142 | SABA25 Core 25 Adnectin EVVAATPTSLLISW YYRITYGE

PISINYRT

SABA26

Core 26 Adnectin

144 | AdNTI Exemplary leader

145 | AANT2 Exemplary leader GVSDVPRDL
146 | AANT3 Exemplary leader VSDVPRDL
147 | ADNT4 Exemplary leader SDVPRDL
148 | AANTS Exemplary leader DVPRDL

149 | AdNT6 Exemplary leader VPRDL

150 | AdNT7 Exemplary leader PRDL

151 | AANTS Exemplary leader RDL

152 | AANT9 Exemplary leader DL

153 | AdCT1 Exemplary tail EIDKPSQ
154 | AdCT2 Exemplary tail EIDKPS
155 | AdCT3 Exemplary tail EIDKPC
156 | AdCT4 Exemplary tail EIDKP
157 | AdCTS Exemplary tail EIDK

158 | AdCT6 Exemplary tail EI
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L9 GS(A) 9GS GSAAAAAAAAAGS 173 L10 (GSE)5 GSEGSEGSEGSEGSE 174 L11 (PAS)5
PASPASPASPASPAS 175 L12 (GSP)5 GSPGSPGSPGSPGSP 176 L13 GS( TVAAPS) 2
GSTVAAPSTWPAPR/1305L14 ( GGSE) 2 GGSEGGSE 178 L15 (ST) 3G BCHISI@G107H959.16
(GCEES) 7 GECGSCEEGESGEEESCEEEEEEEESCEEES GGEGS 180 L17 (GGGGES) 5

159 | AdCT7 Exemplary tail EIEKPSQ

160 | AACTS Exemplary tail EIDKPSQLE

161 | AdCT9 Exemplary tail EIEDEDEDEDED

162 | AACT10 Exemplary tail EIEKPSQEDEDEDEDED

163 | AdCT11 Exemplary tail EGSGS

164 | L1 G(GS) GGSGS

165 | L2 G(GS)4 GGSGSGSGS

166 | L3 G(GS)s GGSGSGSGSGSGS

167 | L4 G(GS), GGSGSGSGSGSGSGS

168 | LS G(GS),G GGSGSGSGSGSGSGSG

169 | L6 GSGS GSGS

170 | L7 (GS)4 GSGSGSGS

171 |L7 (GS) GSGSGSGSGSGSGS

172 | L9 GS(A)IGS GSAAAAAARAAAGS

173 | L10 (GSE)s GSEGSEGSEGSEGSE

174 | L11 (PAS)s PASPASPASPASPAS

175 | L12 (GSP)s GSPGSPGSPGSPGSP

176 | L13 GS(TVAAPS), GSTVAAPSTVAAPS

177 | L14 (GGSE), GGSEGGSE

178 | L15 (ST):G STSTSTG

179 | L16 (GGGGS), GGGGSGGEESGEEESGEEESGEEESGEEES
GGGGS

180 | L17 (GGGGS)s GGGGSGGEESGEEESGEEESGEEESGEEES

181 | L18 (GGGGS):G GGGGSGGGGSGGGGSG

182 | L19 (GP):G GPGPGPG

183 | L20 (GP)sG GPGPGPGPGPG

184 | L21 P(ST)s PSTSTST

185 | L22 (PA); PAPAPA
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GGEEGSCEEESEEEESGEEESEEEESGEEES 181 L18 ( GEEES) 3G GEEGESEEEESGEEESG 182 L19
(GP) 3G GPGPGPG 183 L20 (GP)5G GPGPGPGPGPG 184 L21 P(ST)3 PSTSTST 185 L22
(PA) 3 PARKBA011/IBEDSI D NO Sequence Name Description Seqremas218624928 ( PA) 6

PAPAPAPAPAPA

187 1.24 (PA)9 PAPAPAPAPAPAPAPAPA

188 SABAI.1 Adnectin core 1 MGVSDVPRDLEVVAATPTSLLISWHSYYEQ
sequence having NSYYRITYGETGGNSPVQEFTVPYSQTTAT
AdNTI and AdCT1 ISGLKPGVDYTITVYAVYGSKYYYPISINY
terminal sequences RTELDKPSOHRHHAN
with His6 tag

189 SABAL1.2 Adnectin core 1 MGVSDVPRDLEVVAATPTSLLISWHSYYEQ
sequence having NSYYRITYGETGGNSPVQEFTVPYSQTTAT
AdNTI1 and AJCTS ISGLKPGVDYTITVYAVYGSKYYYPISINY
terminal sequences RTEIEDEDEDEDED

190 SABA1.3 Adnectin core 1 MGVSDVPRDLEVVAATPTSLLISWHSYYEQ
sequence having NSYYRITYGETGGNSPVQEFTVPYSQTTAT
AdNTI1 and AJCT9 ISGLKPGVDYTITVYAVYGSKYYYPISINY
terminal sequences RTEIEDEDEDEDEDHHHHHH
with His6 tag

191 SABA2.1 Adnectin core 2 MGVSDVPRDLEVVAATPTSLLISWPKYDKT
sequence having GHYYRITYGETGGNSPVQEFTVPTRQTTAT
AdNTI and AdCT1 ISGLKPGVDYTITVYAVSKDDYYPHEHRPI
terminal sequences SINYRTEIDKPSQHHHHHH
with His6 tag

192 SABA3.1 Adnectin core 3 MGVSDVPRDLEVVAATPTSLLISWSNDGPG
sequence having LSYYRITYGETGGNSPVQEFTVPSSQTTAT
AdNTI1 and AJCT1 ISGLKPGVDYTITVYAVSYYTKKAYSAGPI
terminal sequences SINYRTEIDKPSQOHHHHHH
with His6 tag
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187 L24 (PA)9 PAPAPAPAPAPAPAPAPA Exenpl ary Extensions to Adnectin Core

Sequences 188 SABAl.1 Adnectin core 1 sequence having AINT1 and AdCT1
term nal wequamee®swi th Hi s6 tag MGVSDVPRDLEVVAATPTSLLI BOHERYHQ024959

NSYYRI TYGETGGNSPVQEFTVPYSQTTAT | SGLKPGVDYTI TVYAVYGSKYYYPI SI NY
189 SABAl. 2 Adnectin core 1 sequence having AINT1 and

RTEI DKPSCQHHHHHH
AdCT8 term nal

NSYYRI TYGH
RTEI EDEDED
AdCT9 ternm

sequences MGVSDVPRDLEVVAATPTSLLI SVHSYYEQ

nectin core
sequence having

AdNT1 and AdCT1

SRYYRITYGETGGNSPVQEFTVPSDLYTAT
ISGLKPGVDYTITVYAVTYDVTDLIMHEPI

terminal sequences SINYRTEIDKPSQHHHHHH
with His6 tag

194 | SABAS5.1 | Adnectin core 5 MGVSDVPRDLEVVAATPTSLLISWEDDSYY
sequence having SRYYRITYGETGGNSPVQEFTVPSDLYTAT
AdNTI1 and AdCT1 ISGLKPGVDYTITVYAVTYDVTDLIMHEPI
terminal sequences SINYRTEIDKPSQHHHHHH
with His6 tag

195 | SABA6.1 | Adnectin core 6 MGVSDVPRDLEVVAATPTSLLISWYMDEYD
sequence having VRYYRITYGETGGNSPVQEFTVPNYYNTAT
AdNTI1 and AdCT1 ISGLKPGVDYTITVYAVTRIKANNYMYGPI
terminal sequences SINYRTEIDKPSQHHHHHH
with His6 tag

196 | SABA7.1 | Adnectin core 7 MGVSDVPRDLEVVAATPTSLLISWNHLEHV
sequence having ARYYRITYGETGGNSPVQEFTVPEYPTTAT
AdNTI1 and AdCT1 ISGLKPGVDYTITVYAVTITMLKYPTQSPI
terminal sequences SINYRTEIDKPSQHHHHHH
with His6 tag

197 | SABA&1 | Adnectin core 8 MGVSDVPRDLEVVAATPTSLLISWGHYRRS

sequence having
AdNT1 and AdCT1
terminal sequences

with His6 tag

GHYYRITYGETGGNSPVQEEFTVDPSSYTAT
ISGLKPGVDYTITVYAVSKDDYYPHEHRPI
SINYRTEIDKPSQHHHHHH
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NSYYRI TYGETGENSPVQEFTVPYSQTTAT | SGLKPGVDYTI TVYAVYGSKYYYPI SI NY
RTEI EDEDEDEDEDHHHHHH

and AdCTiwoerniymalossequences with Hi s6 tag MGEVSDVPRDLEVYANIRIBLI0LLYPKYDKT
GHYYRI TYGETGGNSPVQEFTVPTRQITAT | SGLKPGVDYTI TVYAVSKDDYYPHEHRPI
SI NYRTEI DKPSQHHHHHH
and AdCT1 term nal

191 SABA2.1 Adnectin core 2 sequence having AdNT1

192 SABA3.1 Adnectin core 3 sequence having AdNT1
sequences with Hi s6 tag MGVSDVPRDLEVVAATPTSLLI SWENDGPG

nectin core
sequence having

AdNT1 and AdCT1

RRYYRITYGETGGNSPVQEFTVPRYHHTAT
ISGLKPGVDYTITVYAVTQAQEHYQPPISI

sequence having
AdNT1 and AdCT1
terminal sequences

with His6 tag

terminal sequences NYRTELDRPSQHHHAHH
with His6 tag

199 | SABA10.1 | Adnectin core 10 MGVSDVPRDLEVVAATPTSLLISWNSYYHS
sequence having ADYYRITYGETGGNSPVQEFTVPYPPTTAT
AdNTI1 and AdCT1 ISGLKPGVDYTITVYAVYSAKSYYPISINY
terminal sequences RTLLIDRPSORHARHE
with His6 tag

200 | SABA11.1 | Adnectin core 11 MGVSDVPRDLEVVAATPTSLLISWSKYSKH
sequence having GHYYRITYGETGGNSPVQEFTVPSGNATAT
AdNTI1 and AdCT1 ISGLKPGVDYTITVYAVEDTNDYPHTHRPT
terminal sequences SINYRTETIDKPSQHHHHHH
with His6 tag

201 | SABA12.1 | Adnectin core 12 MGVSDVPRDLEVVAATPTSLLISWHGEPDQ
sequence having TRYYRITYGETGGNSPVQEFTVPPYRRTAT
AdNTI1 and AdCT1 ISGLKPGVDYTITVYAVTSGYTGHYQPIST
terminal sequences NYRTELDKPSQHHHARH
with His6 tag

202 | SABA13.1 | Adnectin core 13 MGVSDVPRDLEVVAATPTSLLISWSKYSKH

GHYYRITYGETGGNSPVQEEFTVDPSSYTAT
ISGLKPGVDYTITVYAVSKDDYYPHEHRPI
SINYRTEIDKPSQHHHHHH
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SEQ I D NO Sequence Name Description Sequence 193 SABA4.1 Adnectin core 4
sequence havi ng AADNT1 and AdCT1 term nal sequences with Hi s6 tag
MGVSDVPRDYBIWAADRPIDSL LI SWEDDSYY SRYYRI TYCETGGNSPVQEFTYRSDISYHiAD24959
SGLKPGVDYTI TVYAVTYDVI DLI MHEPI  SI NYRTEI DKPSQHHHHHH 194 SABA5.1 Adnectin
core 5 sequence having AANT1 and AdCT1 term nal sequences with Hi s6 tag
MGVSDVPRDLEVVAATPTSLLI SWEDDSYY SRYYRI TYGCETGGNSPVQEFTVPSDLYTAT |

SALKPGVDYT]

\

nectin core
sequence having
AdNT1 and AdCT1

terminal sequences

IHYYRITYGETGGNSPVQEFTVPGYYGTAT
ISGLKPGVDYTITVYAVYGYYQYTPISINY
RTEIDKPSQHHHHHH

with His6 tag

204 | SABAL5.1 | Adnectin core 15 MGVSDVPRDLEVVAATPTSLLISWSKYSKH
sequence having GHYYRITYGETGGNSPVQEFTVPSGNATAT
AdNTI1 and AdCT1 ISGLKPGVDYTITVYAVSDDNKYYHQHRPI
terminal sequences SINYRTEIDKPSQHHHHHH
with His6 tag

205 | SABA16.1 | Adnectin core 16 MGVSDVPRDLEVVAATPTSLLISWGHYRRS
sequence having GHYYRITYGETGGNSPVQEFTVDPSSYTAT
AdNTI1 and AdCT1 ISGLKPGVDYTITVYAVSKDDYYPHEHRPI
terminal sequences SINYRTEIDKPSQHHHHHH
with His6 tag

206 | SABA17.1 | Adnectin core 17 MGVSDVPRDLEVVAATPTSLLISWSKYSKH
sequence having GHYYRITYGETGGNSPVQEFTVPSGNATAT
AdNTI1 and AdCT1 ISGLKPGVDYTITVYAVEDTNDYPHTHRPI
terminal sequences SINYRTEIDKPSQHHHHHH
with His6 tag

207 | SABA18.1 | Adnectin core 18 MGVSDVPRDLEVVAATPTSLLISWYEPGAS

sequence having
AdNT1 and AdCT1
terminal sequences

with His6 tag

VYYYRITYGETGGNSPVQEFTVPSYYHTAT
ISGLKPGVDYTITVYAVYGYYEYEPISINY
RTEIDKPSQHHHHHH
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195 SABA6.1 Adnectin core 6 sequence having AINT1 and AdCT1 term nal

sequences with Hi s6 tag MGVSDVPRDLEVVAATPTSLLI SWYMDEYD

VRYYRI TYGEOGHNAOMOEFTVPNYYNTAT |

SI NYRTEI DKPSQHHHHHH

and AdCT1 term nal
ARYYRI TYGETGGNSPVQEFTVPEYPTTAT |

SGLKPGVDYTI TVYAVTRI KANREWNGR11/024959
196 SABA7.1 Adnectin core 7 sequence having
sequences wWith Hi s6 tag MGVSDVPRDLEVWAATPTSLLI SWNHLEHV
SGLKPGVDYTI TVYAVTI TMLKYPTQSPI

AdNT1

AdNT1
HYRRS

SI NYRTEI DK
and AdCT1
GHYYRI TYGE
SI NYRTEI DK
208 | SABA19.1 | Adnectin core 19 MGVSDVPRDLEVVAATPTSLLISWQSYYAH
sequence having SDYYRITYGETGGNSPVQEFTVPYPPQTAT
AdNTI1 and AdCT1 ISGLKPGVDYTITVYAVYAGSSYYPISINY
terminal sequences RTLIDRPSQHHEHHH
with His6 tag
209 | SABA20.1 | Adnectin core 20 MGVSDVPRDLEVVAATPTSLLISWGHYRRS
sequence having GHYYRITYGETGGNSPVQEFTVDPSSYTAT
AdNTI1 and AdCT1 ISGLKPGVDYTITVYAVSKDDYYPHEHRPT
terminal sequences SINYRTETDKPSQHHHHHH
with His6 tag
210 | SABA21.1 | Adnectin core 21 MGVSDVPRDLEVVAATPTSLLISWPEPGTP
sequence having VYYYRITYGETGGNSPVQEFTVPAYYGTAT
AdNTI1 and AdCT1 ISGLKPGVDYTITVYAVYGYYDYSPISINY
terminal sequences RTLIDRPSQHHEHHH
with His6 tag
211 | SABA22.1 | Adnectin core 22 MGVSDVPRDLEVVAATPTSLLISWYRYEKT
sequence having OQHYYRITYGETGGNSPVQEEFTVPPESGTAT
AdNTI1 and AdCT1 ISGLKPGVDYTITVYAVYAGYEYPHTHRPT
terminal sequences SINYRTETDKPSQHHHHHH
with His6 tag
212 | SABA23.1 | Adnectin core 23 MGVSDVPRDLEVVAATPTSLLISWVKSEEY
sequence having YRYYRITYGETGGNSPVQEEFTVPYYVHTAT
AdNTI1 and AdCT1 ISGLKPGVDYTITVYAVTEYYYAGAVVSVP
terminal sequences ISINYRTEIDKPSQHHHHHH
with His6 tag
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SEQ I D NO Sequence Nanme Description Sequence 198 SABA9.1 Adnectin core 9
sequence havi ng AADNT1 and AdCT1 term nal sequences with Hi s6 tag
MGVSDVPRDYBVVAATRIDSL LI SWDASHYE RRYYRI TYGETGGNSPVQEFTYPRYISENIAD24959
SGLKPGVDYTI TVYAVTQAQEHYQPPI SI  NYRTEI DKPSQHHHHHH 199 SABA10.1 Adnectin
core 10 sequence having AANT1 and AdCT1 term nal sequences with H s6 tag
MGVSDVPRDLEVVAATPTSLLI SWNSYYHS ADYYRI TYGETGGNSPVQEFTVPYPPTTAT

| SGLKPGVD

nectin core
sequence having GSYYRITYGETGGNSPVQEFTVGPYTTTAT

AdNTI1 and AdCT1 ISGLKPGVDYTITVYAVSYYYSTQPISINY
terminal sequences RILIDRESQHHHHAH
with His6 tag

214 | SABA25.1 | Adnectin core 25 MGVSDVPRDLEVVAATPTSLLISWSNDGPG
sequence having LSYYRITYGETGGNSPVQEFTVPSSQTTAT

AdNTI1 and AdCT1 ISGLKPGVDYTITVYAVSYYTKKAYSAGPI

. INYRTEIDKPSQHHHHHH
terminal sequences S ELDRESQ

with His6 tag

7215 | SABA26.1 | Adnectin core 26 MGVSDVPRDLEVVAATPTSLLISWPDPYYK
sequence having PDYYRITYGETGGNSPVQEFTVPRDYTTAT
AdNTI1 and AdCT1 ISGLKPGVDYTITVYAVYSYYGYYPISINY
terminal sequences RTLIDRPSQHHEHHH
with His6 tag

EXAMPLES
Example 1
5 Manufacturing Process

Fermentation and Harvest
[00134] A production fermentation is prepared with sterile basal medium. A vial is
thawed and used to inoculate a transfer vessel containing growth medium. The inoculum
is immediately transferred to the production fermentation. The culture is maintained at a
10 temperature of 34 °C with agitation and allowed to grow to an ODgg of 5-10 (one OD
unit is approximately 1x10° cells/mL) is reached. The addition of feed medium is
initiated at this OD. The fermentation proceeds to ODeoo = 25 at which point the culture
is induced to produce the Adnectin by the addition of isopropyl B-D-1-

thiogalactopyranoside (IPTG). The temperature of the vessel is increased from 34 °C to
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200 SABA11l.1 Adnectin core 11 sequence having AANT1 and AdCT1 term nal
sequences with H s6 tag MGVSDVPRDLEVVAATPTSLLI SWEKYSKH

GHYYRI TYGEOGENBBMOQEFTVPSGNATAT | SGLKPGVDYTI TVYAVEDI NDYPETHRIRRI11/024959

SI NYRTEI DKPSQHHHHHH 201 SABAI 2.1 Adnectin core 12 sequence havi ng AANT1
and AdCT1 term nal sequences with Hi s6 tag MSVSDVPRDLEVWAATPTSLLI SWHGEPDQ
TRYYRI TYGETGGNSPVQEFTVPPYRRTAT | SGLKPGVDYTI TVYAVTSGYTGHYQPI Sl

NYRTEI DKPSQd-idfilithe time c?fquéﬁﬁﬁlﬁm%le@%@%én@ I\%\/Eﬁlyje% g%@h&%@%es&a\f&m AdNT1
and AdCT1 term nal sequences with Hi s6 tag SDVPRDLEVVAATPTSLLI SWSKYSKH

GHYYRI TYGETCBNSPVQEFTVDPSSYTAT | SGLKPGVDYTI TVYAVSKDDYYPHEHRPI
SI NYRTE DKP[%%I]_'HHM‘LM 9-12 hrs of induced fermentation the vessel is prepared for harvest by

reducing the temperature to 25 °C, addition of ethylenediaminetetraacetic acid (EDTA) to
5  afinal concentration of 10 mM, pH increase to 7.8 by the addition of sodium hydroxide
and reduction of agitation. After a one hour hold period the fermentor content is drained

into a collection vessel.

Preparation of Inclusion Bodies
10 [00136] Cell disruption of the harvest pool is done by passing the material through a
MICROFLUIDIZER® which disrupts the cells and the releases their contents. Following
cell disruption the inclusion bodies are collected using a disc stack centrifuge to separate
solids and liquid phases in a continuous process by extremely high centrifugal forces.
Inclusion bodies are then washed twice with buffer (20-25 °C) and twice with water (20-
15 25 °C). Each time the washed inclusion bodies are collected by centrifugation. The

washed inclusion bodies are recovered as a slurry.

Solubilizaton of Inclusion Bodies and Protein Refolding
[00137]  Solubilization buffer is added to the inclusion body slurry followed by stirring
20 at room temperature for 1 hr. An OD,g,=20 (total protein) is targeted during this process.
[00138] The protein refolding is performed using a two step dilution process. Dilution
buffer is added to the solubilized inclusion bodies at a ratio of one part solubilized
inclusion bodies to one half part dilution buffer (v/v). A second dilution is carried out by
adding solubilized inclusion bodies to refold buffer to target an OD,g0=0.7 (total protein).
25  The dilutions are carried out while stirring at room temperature. Following thorough
mixing for one hour, the stirring is stopped and the protein solution is held at room
temperature overnight. The solubilized and refolded Adnectin is passed through a 0.8
um-0.22 pm filter and tested for protein content by A,go and RP-HPLC.

30  Purification and Conjugation to PEG
[00139] Refolded and filtered Adenctin is directly loaded onto a cation exchange

(CEXT1) column for initial capture. The bound material is washed with wash buffer and
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SEQ I D NO. Sequence Name Description Sequence 203 SABA14.1 Adnectin core 14
sequence havi ng AADNT1 and AdCT1 term nal sequences with Hi s6 tag
MGVSDVPRDYBVVAADTRIDSLLI SWEPYTP | HYYRI TYGETGGNSPVQEFTYPGYSGNAD24959

| SGLKPGVDYTI TVYAVYGYYQYTPI SI NY RTElI DKPSQHHHHHH 204 SABA15.1 Adnectin
core 15 sequence having AANT1 and AdCT1 term nal sequences with H s6 tag
MGVSDVPRDLEVVAATPTSLLI SWSKYSKH GHYYRI TYCETGGNSPVQEFTVPSGNATAT |

SGLKPGVDYTI JWNW%WWEC(@%NW Ehv%ﬂ%@rhhﬁhﬂé, 1.5% propylene glycol, pH

5.5. The eluate pool is assayed for purity, identity, concentration, and endotoxin.
[00140] The eluate from the capture chromatography is further purified using
hydrophobic interaction chromatography (HIC). The CEX1 eluate is directly loaded on
5 the HIC column, washed and subsequently eluted with 50 mM sodium acetate, 30%
propylene glycol, pH 5.5. The eluate pool is assayed for purity, identity and
concentration.
[00141] The purified Adenctin is then formatted directly with a maleimide derivative
of a 40 kDa branched PEG (mPEG2-MAL). The HIC eluate is stirred at room
10 temperature and the mPEG2-MAL is added. After 1 hr of mixing at room temperature,
the reaction mixture is allowed to incubate overnight at the same temperature. The
PEGylation solution is then processed on the final CEX column (CEX2). Samples are
taken for protein content, purity and endotoxin.
[00142] The pH and conductivity of the PEGylation solution are adjusted to 4.0 and
15 1.0 mS/cm respectively, with 75 mM acetic acid prior to loading on the final cation
exchange column (CEX?2) for repurification. Once loaded, the bound material is washed
with buffer and subsequently eluted with 50 mM sodium acetate, 25 mM sodium
chloride, pH 5.0. Samples are taken for protein content, purity and endotoxin.
[00143] The CEX2 eluate is concentrated to 15 mg/mL in a tangential flow filtration
20 unit equipped with a 30 kDa nominal molecular weight cut off membrane with a V-
screen. The bulk drug substance in 50 mM sodium acetate, 25 mM sodium chloride, pH

5.0. is passed through a 0.22 pm filter and frozen at -80 °C.

Example 2
25 Gene, Vector and Host Cell
[00144] A plasmid encoding the protein under the control of the T7 promoter was
generated for use in strain construction. This plasmid DNA was used to transform
competent E. coli K-12 MG1655 cells (F-lambda-, ilvG-rfb-50 rph-1). The host strain
was designed to allow induction of expression from genes upon addition of IPTG. The
30  transformed MG1655 strain is resistant to kanamycin. The protein expression vector is

shown in Figure 2. A single colony selection from plates is used to inoculate a
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205 SABA16.1 Adnectin core 16 sequence having AANT1 and AdCT1 term nal
sequences with Hi s6 tag MGVSDVPRDLEVVAATPTSLLI SWEHYRRS

GHYYRI TYGEOGENBBMQEFTVDPSSYTAT | SGLKPGVDYTI TVYAVSKDDYY PEERIRRN11/024959

SI NYRTEI DKPSQHHHHHH 206 SABA17.1 Adnectin core 17 sequence havi ng AANT1
and AdCT1 term nal sequences with H s6 tag MGVSDVPRDLEVVAATPTSLLI SWEKYSKH
GHYYRI TYCETGGONSPVQEFTVPSGNATAT | SGLKPGVDYTI TVYAVEDI NDYPHTHRPI

SI NYRTEI DR culture %8i€h RARABiq ot QFRRGEHI-Bn 50080 b8 uRAAN § RGEarBRMING ADNTL
and AdCT1 term nal sequences with Igll s6 tag MGVSDVPRDLEVVAATPTSLLI SWEPGAS

VYYYRI TYGET®BNSPVQEFTVPSYYHTAT | SGLKPGVDYTI TVYAVYGYYEYEP! SI NY
RTEI DKPSQHHHHHH

Example 3
5 Biophysical and Biochemical Characterization
[00145] The structure and quality of the protein of the invention were examined by

several comprehensive analytical methods.

MALDI-MS
10 [00146] Mass spectral profiles were analyzed by MALDI. To evaluate precision of
MALDI analysis on the samples, 20 individual spots were placed onto the steel plate for

each sample and analyzed sequentially. A total of 20 spectra were generated.

Peptide Mapping

15 [00147] Peptide mapping was used to confirm correct expression of the amino acid
sequence (primary structure) predicted from the cDNA sequence for the protein of the
invention as well as the corresponding unPEGylated protein. In order to obtain complete
sequence coverage, trypsin (cleavage to C-terminal side of Lys and Arg residues) and
endoproteinase Glu-C (cleavage to C-terminal side of Glu residues) were employed to

20  yield two overlapping sets of peptide fragments. Peptide mapping was also used to
determine covalent post-translational modifications including residual N-terminal
methionine, disulfide-bridging, deamidation of asparagine, methionine oxidation (etc.).
Peptides were identified and characterized by liquid chromatography mass spectrometry
(LC-MS) via molecular weight and tandem mass spectrometry (MSMS) which provides

25  partial sequence information via collision-induced dissociation (CID).

SDS-PAGE

[00148] Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) was

used to visualize molecular weight banding patterns of unPEGylated and PEGylated anit-
30  IL-23 Adnectins. The samples were prepared in a sample buffer with or without a

reducing agent. After heating in SDS, the samples and molecular weight markers were

electrophoretically analyzed on pre-cast, gradient (4-20%) polyacrylamide gels. After
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SEQ I D NO Sequence Nanme Description Sequence 208 SABA19.1 Adnectin core 19
sequence havi ng AANT1 and AdCT1 term nal sequences with Hi s6 tag M5VS
DVPRDLEVWOTRORATIOROEL | SWOSYYAH SDYYRI TYGETGGNS PVQEETNRYRRPQIATI | S
GLKPGVDYT | TVYAVYAGS SYYP | S INY RTE | DKPSQHHHHHH 209 SABA20.1
Adnectin core 20 sequence havi ng ADNT1 and AdCT1 term nal sequences wth

H s6 tag MGVS DVPRDLEWAAT PT S LL | SWEHYRRS GHYYRI TYGETGGNS

PVQEFTVDPS Sxttibghdresr, e KEGWETided b d¥mbPingRteitsid Bfae! THEREEvAlefEPSCHHHHHH

of the banding patterns of samples was assessed visually.

Size-Exclusion Chromatography/Multi-Angle Light Scattering (SECMALS)
5  [00149]
of monomer, High Molecular Weight (HMW), and Low Molecular Weight (LMW)

Size-exclusion chromatography (SEC) was used for the quantitative analysis

species. Following SEC separation, the molecular mass of separated species was

determined by multi-angle light scattering in tandem with a differential refractometer.

10 Example 4
In Vitro Nonclinical Pharmacology
Kp by SPR
[00150] The binding characteristics were characterized by Surface Plasmon Resonance

(SPR). Human IL-23 was immobilized at two to four levels in one dimension of a
15  ProteOn XPR (Bio-Rad) chip surfaces and exposed to 6 different concentrations of anti-
IL-23 adnectins in the other dimension of the same SPR chip surface. This allowed
kinetic determination in the absence of regeneration. Duplicate chips were used for
kinetic determinations at 25 °C and 37 °C. Evaluation of the kinetic parameters was
performed using the Langmuir interaction model and constant parameter fitting with the
20  ProteOn Manager software.
[00151]

slow (on the order of 107 s™) at 25 °C. Even at 37 °C the off rates were close to the limit

As shown in Table 4 below, the off-rates for these anti-IL-23 adnectins are

of detection for SPR technologies so it is possible that the reported dissociation constant
measurements are under-estimates.
25
Table 4: Kinetic Parameters of Anti-IL-23 Adnectin Against

Directly Immobilized Human IL-23

Anti-1L-23 Analysis kon M s Kofr (s Kp (nM)
adnectin temp (° C)

1490B03 25 2.8+ 0.6 E+04 8.2+ 1.1 E-06 |0.03+0.002

1571G04 25 5.7+ 0.6 E+04 1.2+0.2E-05 |0.2+0.05
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210 SABA21.1 Adnectin core 21 sequence having AANT1 and AdCT1 term nal
sequences with H s6 tag MGVS DVPRDLEWAAT PT S LL | SWPEPGTP VYYYRI
TYGETGGNSVOIQHADMPBAYYGTAT | S GLKPGVDYT | TVYAVYGYYDYS PCI/US201NG2435E |
DKPSCQHHHHHH 211 SABA22.1 Adnectin core 22 sequence having AINT1 and
AdCT1 term nal sequences with H s6 tag MGVS DVPRDLEWAAT PT S LL | SWRYEKT
QHYYRI TYGETGGNS PVQEFTVPPESGTAT | S GLKPGVDYT | TVYAVYAGYEYPHTHRP | S

AINTL and AJQTE TG i bl * S8tonices b Y1 H <6 t ag NV, DUPROLEOUAA] PT S LL
| SWKSEEY adnectin temp (° C)

ATI000934 25 94E+03 1.8 E-05 1.9

ATI001014 25 9.4+0.2 E+03 1.7£0.3 E-05 | 1.8+0.2

ATI001047 25 1.3 £0.03 E+04 2+0.1 E-05 1.6+0.1

ATI001045 25 1.5+£0.2 E+05 2.5+04E-05 |0.17+0.01

ATI001045 37 2.03+0.01 E+05 | 5.5+0.6 E-05 |0.27+0.03

Solution Phase Affinity
[00152] The solution affinity of ATI001045 for human IL-23 was measured using a
Kinetic Exclusion Assay (KinExA). In one format duplicate titrations of hIL-23 were
5 performed for each of three concentrations. The relative unbound ATI001045

concentration was measured by capture on a human IL-23 solid matrix followed by
detection with a fluorescently labeled antibody that recognizes the Adnectin scaftold.
Due to technical limitations, the lowest concentration that could be tested was 0.75 nM.
Hence, while the global Kp, analysis shown in Table 5, gives an estimate of 51 pM for the

10 Kp, the affinity could be as low as single digit pM or as high as 150 pM within a 95%

confidence interval.

Table 5: Solution Phase Affinity Measurements for ATI001045

Kb 51 pM
95% confidence interval:

Kp high 153 pM
Kp low 1 pM

15 [00153] The solution affinity of ATI001045 and ATI1001047 for human IL.-23 was also
measured using an alternate format in the KinExA. Duplicate titrations of adnectins were
performed for each of three (ATI001045) or single (ATI001047) concentrations of human
IL-23 (quadruplicate for the lowest concentration). The relative unbound human 1L.-23
concentration was measured by capture on a non-PEGylated ATI001045 solid matrix

20  followed by detection with a fluorescently labeled antibody that recognizes the p40
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YRYYRI TYGETGGNS PVQEFTVPYYVHTAT | S GLKPGVDYT | TVYAVTEYYYAGAWSVP | S

| NYRTE | DKPSQHHHHHH WD 2011/ 103105PCT/ US2011/ 024959 SEQ I D NO
Sequence Ware11D®s®Si pti on Sequence 213 SABA24. 1 Adnect i RCTArSe01242496guence
havi ng AANT1 and AdCT1 term nal sequences with His6 tag
MGVSDVPRDLEVWAATPTSLLI SWYDPYTY GSYYRI TYGETGGNSPVQEFTVGPYTTTAT

| SGLKPGVDYTI TVYAVSYYYSTQPI SI NY RTElI DKPSQHHHHHH 214 SABA25.1 Adnectin
core 25 Se%ﬁﬁﬁ@ofﬁ@ﬂb@.QTﬁ@%%ﬂalﬁB% Qs]hoiv‘ﬁrim%6%§%§ﬁ8%§9. Nihyitd 56 tag
MGVSDVPRDLEVVAATPTSLLI SW5 G LSYYRI TYGETGGNSPVQEFTVPSSQITAT |
SGLKPGVDYTI 9V S eeR foryrsal GBR2 SNV R IKIPS ¥R Kb of 36.3 pM with a 95%

confidence interval of 60.1 to 19.4 pM.

5 Table 6: Solution Phase Affinity Measurements
ATIO01045 | ATI001047

Kb 9.4 pM 36.33 pM
95% confidence interval:

Kp high 22 pM 60.07 pM
Kp low 2.4 pM 19.44 pM

STAT3 Phosphorylation on Kit225 Cells
[00154] Parham et al. (“A receptor for the heterodimeric cytokine IL-23 is composed
of IL-12Rbetal and a novel cytokine receptor subunit, IL-23R”, J. Immunol.,

10 168(11):5699-5708 (Jun. 1, 2002)) cloned the IL.-23R from the human IL-2 dependent T-
cell line, Kit225. These cells have been characterized for expression of both IL-12RB1
and 1L-23R by FACS analysis and responded to IL-23 by stimulation of pSTAT3 and to
IL-12 by stimulation of pSTAT4. Kit225 cells were seeded into 96 well plates and
quiesced in the absence of FBS and IL-2 for 3 hrs at 37 °C. Following this incubation,

15  human recombinant IL-23 (or IL-23 preincubated with antagonist for 1 hr) was applied
and the cells returned to the incubator for 15 minutes at 37 °C to stimulate the
phosphorylation of STAT3 (abbreviated as p-STAT3). Each condition was assayed in
duplicate in 96-well plates. Stimulation was stopped by placing the cells on ice and
addition of ice-cold PBS. Finally, the cells were pelleted and lysed following standard

20  protocols and pSTAT3 production detected by ELISA.

[00155] The optimal concentration of IL-23 for stimulation was 35 pM. Inhibition of
the IL-23 induced pSTAT3 was demonstrated by a titration of anti-p40 monoclonal
antibody (mAb1510) as well as an anti-p19 polyclonal antibody (AF1716). ATI001045,
ATI001047, ATI001014 and ATIO01016 had equivalent activity with an ICso of ~300

25  pM, approximately 150 fold more potent than the anti-p19 polyclonal antibody while
ATI001015 had an IC50 of ~1.2 nM, approximately 40 fold more potent than the anti-p19
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215 SABA26.1 Adnectin core 26 sequence having AANT1 and AdCT1 term nal
sequences with H s6 tag MGVSDVPRDLEVVAATPTSLLI SWPDPYYK
PDYYRI TYGEOGENABYQEFTVPRDYTTAT | SGLKPGVDYTI TVYAVYSYYGYYPLCSIUNY011/024959

RTEI DKPSQHHHHHH

EXAMPLES Exanpl e 1 5Manufacturing Process Fernmentation

and Harvest [00134] A production fernentation is prepared with sterile

basal nedium A vi al

is thawed and used to inoculate a transfer vessel

contai ni ng QiiRMHI Jﬁ%gbdymAcﬂiB&ml APooddamid §3ammediatebyatioaneisenigadn to the

production fernmentation.

The culture is maintained at a 10 tenperature of

34 C with aldisteftlidh (Babdr @l | owed to grow to an 0D600 of 5-10 (one OD unit is

approxi mately 1x109 cel

initiated at this OD. The fernentation proceeds to 0D600

| s/ )

is reached. The addition of feed nediumis

25 at which

poi nt the culture i§hbhdUdQMbmmnpfﬁdﬁb@dmhéSmdﬁé@bmmh@yhﬁm@ addi tion of

isopropyg 3-D1-
vessel

thlogalactopyraq251 §
oo

is increased from34 Ctd

Q).
rFl)t;g 3n1%t

are taken aseptically
9-12 hrs of induced fe

every hour and t
nentation the

qstmcmflggo +CSTh tnM)er

egsel s nrpnarp

reduci ng the tenperatur

ATIWIE C,  addi

ﬂl@ﬁﬂbﬁlethylenedl

acid (EDTA) to 5a fina
addi ti on of sodi um hydrt

(00,4

A‘T&U(?‘ISA'?L ratTon gi3,

O mM—pHTTCT
t1’on of agitation.

hol d period the fermnenf

e and reduc
AITI(lmmélent |s d
Al e 10T

reedan@d into a coll

1281 f‘al | Stupt i

Preparation of Inclusi
pool is done by passing

JII | WA | I -I.UL UU-I-
Agﬁglhﬁierlal t

T UIJ u C

hHrdugh a M CROFLUI

di srupts the cells and

hheoigleases th

bn bodies are ¢

g3+ ¢ontents. Fol
| lected using a di

di sruption the inclusi
to separate solids and

Pﬂaﬁpﬂybhase5|

.= 88nt i nuous pr o

hi gh centrifugal forcesg
(20-25 C) and twice w |

AR O 0

JER SR T T

bodies are collected b

y aieepitor (AfFUgBs) i on.

Al vihi |+ 2%t

S2EhB washed |nclu
f

recovered as a slurry.
Ref ol di ng

faV¥al
UT UDT T T 2ot urd

Lnel
1 —HC

STAT3 Phosphorylation on Human PBMCs

[00156]

The tenperature of the
1 me of induction.

Sanpl es
sity. [00135] After
for harvest by

am net etraacetic
ase to 7.8 by the
After a one hour
ection vessel.

n of the harvest

DI ZERO whi ch

owi ng cel

sc stack centrifuge
cess by extrenely

d twice with buffer
he washed i ncl usi on
sion bodies are

and Protein

A secondary cell-based confirmatory assay was developed with the goal of

evaluating phosphorylation of STAT3 as a mechanism of action in primary human cells.

10

Peripheral blood mononuclear cells (PBMC) from healthy donors consist primarily of

naive and quiescent T-cells that nominally express low levels of IL-23R and do not

appreciably respond when stimulated with exogenous IL-23. However, polyclonal

activation of naive PBMC with IL-2 results in activation and differentiation of naive T-

cells with subsequent increased expression of IL-23R. These activated cells are then

15

resulting in phosphorylation of STAT3.

[00157]

susceptible to stimulation with exogenous IL-23 which activates the STAT pathway,

Commercially available antibodies (AF1716, an anti-p19 pAb and mAb1510,

an anti-p40 mAb, both from R&D Systems) were used as positive controls for inhibition

of IL-23 induced STAT3 phosphorylation. The inhibitory activity of six adnectins was

20

compared in ten separate experiments using blood from multiple donors (summarized in

Table 8). Exemplary data for a subset are shown in Figure 4. The anti-IL.-23 adnectins
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[ 00137] Sol ubi i zation buffer is added to the inclusion body slurry foll owed
by stirring 20at roomtenperature for 1 hr. An 0D280=20 (total protein) is
t ar get ed worongostess process. [00138] The protein refol #acmgseei1pesor nred
using a two step dilution process. Dilution buffer is added to the
solubilized inclusion bodies at a ratio of one part solubilized inclusion
bodies to one half part dilution buffer (v/v). A second dilution is carried

out by add'\%}e§i%hiﬁ@éﬂtly7(9ﬂsd-ﬂ8fdbrﬁ§>kééﬁbt&9@Haﬁ‘%he agurp%mﬂhliauﬁlfg%rrAf[@ target an
0D280=0. 7 (tot protéin). 25 lutions are carried out while stirring

at room ter@i@mémﬂaélonlbm Jiikrig S fold lesupientithen iy angrp4@meonagonal antihedst i rri ng
is stopped and the protein solution is held at room tenperature overnight.
The sol ubilized and refol ded Adnectin is passed through a 0.8 mMm0.22 pm
filter and tested ﬂbbbﬁr@ﬂdmnmc@ﬁﬁﬁﬂCpBVAEQB@AandLRPAHm@ﬁanO Purification
and Conjugation to PEG [ 0439+—Retfet t Adenctin is directly
| oaded onto a cation exchgnge (CEX1Y gi%?%ﬁ% éﬁ”ﬁhﬁtlal capture. The bound
material is washed w th washodpiiT el and gk ufpgg W th|50 mM sodi um acet at e,
500 nM sodi um chl oride, 1.5% propyllene glycol, pH 5. %5 The eluate pool is
assayed for purity, identiﬂ§7KHanentrat0©ﬁiOdﬁd endot oxi n. [00140] The
eluate fromthe capture c a graphy putli fi ed using

hydr ophobi ¢ i nteraction ckr§ﬁ§¥§braphy (Epé?bb¥he CEX1 eluate is directly
| oaded on 5 the HI C col um.A™Mashed|and sobgsequently éluted with 50 mM
sodi um acet ate, 30% propylrepre—glyreol—pH-5-5—Theelyate pool is assayed
for purity, identity and céﬁ@éﬁi@atlon ?@@T@f? The purified Adenctin is
then formatted directly wtfrgopal ¢i m deggetipati ve ¢of a 40 kDa branched
PEG (nPE&-MAL). The HIC gluate is|stirred at room 10 tenperature and the
MPE&2- MAL i s added. After |MABIQO nixingoﬁiiﬂdﬁn1tenperature, the reaction
m xture is allowed to incd iﬁ;tﬁlé)veu gt a4 %ug sane|tenperature. The
PEGyl ation solution is then processed on the i nal CEX colum (CEX2).
Sanmpl es are taken for protein content, purity and endotoxin. [00142] The pH
and conductivity of the PEGyl ation solution are adjusted to 4.0 and 151.0
nS/cn1respeELINmﬂMmdﬂbﬁhml@nnm&@ﬁﬁhﬂﬂmﬁeBﬂwﬂMWaﬁ to | oading on the fina

cation exch colu X2) for urificatio Once | oade t he bound
material i SONEBhectil FF CE{ %? St @ET%%&%‘@H‘PF CaielRE W 88 v sodi um
acetate, 25cafiM1t§%‘ﬂhMmLQiﬂj Rinkélhs tdithitOL-23Pdn@snt 3y Bk kRR:tibR froRr Ot €i n
content, purity and endotoxin. [00143] The CEX2 eluate is concentrated to
15 ny/ i nmeriteaigé felisal o ffSwnise prugng Ehlwllmfﬁrﬁn@crm ppéd Tietlthwere30 kDa
nom nal l(frDI é?l?lwléﬁ %ﬂutl&%tadecI) ORERS @ﬂl?lr}ggfaréd%plyn&%eg%ﬂd agzn%teg Wltlﬁ drug

substance in 50 m acetate, 25 mM sodiumchlofide, pH 5.0. is passed
t hrough a Oanzzcm?mnmrmeme ARGFH} ouldh- teend ng@radizinExatrholes 20r256@né IFN/ect or and
Host Cell [ i of the
T7 pronot erggé/aryd QR Cluﬁ@g] E oﬁa%gzgh?ﬁli??lg%%ch%% t%gggeew&?h ‘Leﬁfasm d DNA
was used tqﬂﬂeamﬁﬁmmﬂmebwmml@ﬁngﬂﬂhummhﬂb&3hﬁd&Eg@ﬁﬁﬁumetu2 THEaH&nbﬂa-,

ilvGrfb-50 The host. st d.t ti. f
expr esston HEE et B Gl bRy ST ok of ok BF ol S 6o

strain i$ re§oaicastiL L8 bkan@iteirtnglyl hGuRIMOLITANreK PP @ERiuibn\e@ht OBedagissshown i n
Figure 2. A single colony selection fromplates is used to inoculate a
fer ment at i ofrclryes? él‘WhleEﬂ of %YtPlﬂé‘hseéi‘[efl%ﬁﬁ“élcfa‘élﬁH setipedpd s tirylakd used as

a resear ch Ggi [L-Darke EsAERIS: bAscigb RRAY %f@%klwo&c@&mﬂa fRénce of IL-
Characterization [00145] The structure an uality of the protein of the

i nventi on wer éhelald-Aengndspt @a&p@ﬁeawawwwfe%mﬁlwataﬁmeﬂlff@ancerbewelus
MALDI - M5 10§,00.146) ¢ %{pﬁﬁﬁﬁgﬁ&% 'the%ﬁfbﬁdaﬁ@hxﬁiez 'a%béé glgd géreVJO

eval uate precision I'ysi's on the sanp IVI spot s
wer e pIAbedmdmtébyﬁe2sbeehk¢Nat@géofmbauhss@nphémhmmmgnahymédmmeﬁﬂent|aIIy.

A total of '%1017 cgl?Ct i IL hid ﬁeﬁeto%esf{}ilelr 11 %E’Mo?'ye ol}@nggf[ %e ose ﬁglgr?pt I de

n’appl ng was use O con I rmcorrect expression o am n aCI
anti-p40 antibody (R&D Systems MAB1510) was run in parallel as positive controls for
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sequence (primary structure) predicted fromthe cDNA sequence for the
protein of the invention as well as the correspondi ng unPEGyl ated protein.
I n order wo 20txtmBsconpl et e sequence coverage, trypsin @Crase@go24989
C-termnal side of Lys and Arg residues) and endoprotei nase G u-C (cl eavage
to Ctermnal side of Qu residues) were enployed to 20 yield two

overl apping sets of peptide fragments. Peptide mapping was also used to
det erm ne cQValigpiL- @?ﬁlhfb‘it[o%nﬁic‘ﬁtcb&ﬁﬁ‘én m%sftéd(iﬁftﬂ&@%e wafd Hidi grawEiesihdual
N-term nal nethionine, disulfide-bridging, deam dation of asparagine,

met hi oni ne @&@rdlactawrﬂle(@tl@tlynedm@@tau fd@@t rlichigeryas fdoked. elerdedofetidtrer | zed by
liquid chro C t cul ar wei ght and

t andem mss@%ggﬁ?g% f%%@ﬁibrz(g\bﬁ N@Uféé arti S% sequence

i nf or mat i on[001%9] co$tirm§atmn-qf AU UT exdlls dwniﬂb@l aatl llloA3 (I@h@daBDS%ﬁAGSElCE@SEMB]

Sodi | f yl d t PAGE
used to i S8 B EEDT o aRT ROy e BPRG o INPETAad and
EEfC-}fﬂ at edt ﬁll]].l—l alo@ﬁﬁmg.’)@\md@@ﬂmn& ATT@(?OSS%P?TE)S#@\KB{ ATNo®Eas %ﬂi ther a sarrp: e
urrer w or. W 0 educl en er eatin ) sa es
and nol ecul%ﬂsm\XEF%}Wto ?ﬁi‘rﬂ’( rgoﬂ%]ggalé%é'?ﬂd?’é‘ﬁﬂwegt 15l %%\%F‘%Fi%a%d% i emgast

gradi ent (432Q4ndeed Y ACTAYAANL 98 s8@tfon. Rs§ @lluRfQGhKBIRBPbEsSIL- heafiel s were
fi xed and stai ned usi ng Coonassi e Blue. The eqlgl val ence of the banding

patterns of Ls¥nisfiedonmere saledaed ipr grcdipdnqcyin asyelbasthe pijisp4grrontrol and these
Chr omat apr a&'ib)%@ﬂé gﬁﬂlmﬁ%h &n H‘t@@é 1§ﬁ 8i ke ra!ir{égtn(s%é%e% wﬁLQQ%&ﬂ as potent

Si ze-excl usi on chromat ography (SEC) was used for the quantitative anal ysis
of nononer , askhgmting0soura forvhigihion ¢HIARS-deaerdletdiv- IV seenatien andéyitpine 2-( LMY
speci es. FoI I f separated species
was determ n 3%% %ﬁf&eﬁﬁ%ﬁ}ofl%% E?Eﬁ%e%?ﬁ“ %%@ lgm with a
differential refractoneter. 10Exarrp| e 4 In Vitro Nonclinical Pharnmacol ogy

KD by SPR [0015 The, bindin racteristics re _characterized by Surface
Pl asnon Resonan%blf gPﬁ?‘?blﬂﬁfgﬂfggi% R]I% é’f@ﬂ%‘? ﬁé’g‘h@Tﬁ ‘%\ﬁlef Y our 1evel s
in one dinension of Ja 19EmeLRAX, XPR (Bro-sRap) dhl peguiigces and exposed to

6 different concentrijati ons of anti-|1L-23 adnedtins in the|other dinension
of the same SPR chig surface. This pl Hbdn¥ ndt i I:L%(I)M)m nation in the

absence of regener atfror—Duamt =1 = reti C
determinations at 25 ¢ RAGUIABEI Lr izl D) t]hQJ Okf(lﬁes paranet ers was
perforned using the [Lamngooyss | nterafszan qpeel am@,constant par anet er
fitting with the 20 [ProteOn Managerlsoftware [l00151] As shown in Table 4
bel ow, the of f-rateg 4dP0k0Hese anti | IEiZ(B3 addedtdhs 1dr@=3l ow (on the order
of 10-5 S-1) at 25 gt 37 C [ H T S those to the limt of
detection for SPR teéﬂﬁgﬁ%?es SO | .E?jéé)% )5 < 2?lbl 6%%5@ # eported

di ssoci ati on const antATre@us enent s aﬁei(nmdem eqty. st G- 4)25 Table 4: Kinetic
Par anet er s Of Ant| - |He=23 Arlnnhfl a A—1 i Ast Di redt IRV mmhl i Zed Human | L-23
Anti-IL-23 adnectin |ARHPYIS tenp ( é?i%@(nf‘m LY@ ($ 1) KD (nM
14908031525 2.8 0.6 E¥0Z 8.2 I.I E-0UO

IL-23 Induced Cytokine Production by Human T Cells

[00160] PBMCs were obtained by density-gradient separation of EDTA-treated whole

blood from normal healthy donors. T cells were prepared from E+ fractions of PBMC

rosetted with sheep red blood cells (SRBC). The T cells were plated at 100,000 cells per
20 well into 96-well flat bottom plates that were coated with anti-CD3 (OKT at 10 ug/ml)

for 1 hour at 37 °C and washed with PBS. Mixtures of RPMI-FCS media containing anti-

CD28 (9.3 at 1 ug/ml) and IL-1B (10 ng/ml) or IL-1pB + IL-23 (1 ng/ml) were prepared.

This combination of cytokines has been shown to promote the differentiation of human T
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0.03 0.002 157104 25 5.7 0.6 E+04 1.2 0.2 E-05 0.2 0.05 WO

2011/ 103105PCT/ US2011/ 024959 Sol uti on Phase Affinity [00152] The sol ution
af finity WO 24V@8M845 for human | L-23 was nmeasured usi h@Ca/us2oigop49s9

Excl usion Assay (KinExA). In one format duplicate titrations of hlL-23 were
5 perforned for each of three concentrations. The rel ati ve unbound

ATI Q01045 concentrati on was neasured by capture on a human IL-23 solid

mat rix fol | Queddy - ﬁﬁge%féhhgm cmst l&Tﬁ)()fldeﬁEﬁﬁﬁg%ﬂdéntlraﬁi%ﬁ'o?ﬂ affiiRedy that
recogni zes the Adnectin scaffold. Due to technical |mta#| ons, the | owest

concent r at i aided oghe Btire cepainiag tledp wdk- 2@ 751 hves desestad in siiematantsaisigi obal KD
anal ysis s f 0 KD, th
y gﬁp’gsg*i‘@ﬁtiFﬁ d@vel&JnYeﬁ?lfl?ng pkﬂ‘%%. Nri60h OQyLnfh%qtqu_o 17 e

affinity cou e as Tow as'sin as hi pMw thin a
95% conf i demoductipn erthy ah ECHaibP O ﬂ51 6 SMI(uH ohfBlas®ndif, unng sheribdﬁta]roacrent s for

ATI Q0104 KD5 5 conflden erva [gh 153 pM KD 10\W 1 pM
st 0153l eGSR PR S oAb bR v BRI IR kP stthlan L 22
was al so ne@atmleadduﬂmbigdanlabtoﬁnaﬁm@wfh@mrHtSOIOm2.t2he1.4KnME(nA.3)DEpd>m1ﬂa§ze
titrations cti 22 we1;1 ]{)erfor d for each of three (ATI(Q01045) or
single (ATI ﬁ LHOPAYT Bdde®s Shunan 1L-23 (quadruplicate for the

| owest concentration). The relative unbound human |L-23 concentrati on was

nmeasur ed by capture on a non- PEGyl ated ATI @1045 solid matrix 20fol | owed by
det ecti on \Aﬁﬁtfh’“&ltbf‘I’fl.i%‘?t’e@c%”n‘ﬁfh}ﬁqna@éﬂ]ea3QY?IiIB‘o]c?y that recognizes the p40

subuni tpf ['i)bto‘1§3 Adieq g 1RRAln KR 1anal %éﬂ%&ﬂ@m%%?&%@to%x%}h%%@ KD of
9.4pMw th a 95% confidence interval of 4 pMfor ATI Q01045 and a KD

of 36.3 pM bwqhhm@a%%numtpw@ﬁﬁz& RMIeﬂ?vaThedfmm dnatysis iivolyed Me cefftatsl e 6:
Sol ution Ph(?fsagti—'%i %%d&lgctll}{ggﬁ Hﬁrﬁéﬁf‘%eﬁ antA Hls@&‘lgd'(gf fA‘lT&g@dlbg/A]fYo g% IL-23 or

IL-12 over the Adnectin. The selectivity of the Adnectins for IL-23 was assessed by
comparing the binding signal for a 100 fold higher concentration of IL-12 over 1L-23.

15  Exemplary data in Figure 7 shows that ATI001016 displayed robust binding (~40 RU)
towards 10 nM human IL-23 while no detectable binding was observed for 1 uM human
IL-12.

[00162] NK-92 cells are a human natural killer cell line known to respond to IL-12 in
an [L-2 dependent fashion by secreting IFN-y. Cells are typically washed to remove IL-2

20  then seeded into 96-well plates, then treated with 25 pM recombinant human IL-12 (or
IL-12 preincubated with antagonists) and incubated for an additional 20 hours. Clarified
supernatants are assayed for [FN-y by ELISA.

[00163] A 4 point, 5 fold dilution series starting at SuM was prepared of each of the
adnectin clones listed in Table 2 and incubated with 25pM IL-12 for 30 minutes at 37 °C

25  prior to the addition to NK-92 cells. A 12 point, 5 fold dilution series starting at 5 uM of
ATI001045 and ATI001016 were incubated with 25 pM IL-12 for 30 minutes at 37 °C
prior to the addition to NK-92 cells. None of the clones listed in Table 2 nor ATI001045
or ATI001016 detectably inhibited IFN-y secretion at any of the concentrations tested
demonstrating that these anti-IL.-23 adnectins do not inhibit the interaction of 1L-12 with

30  the receptors on the surface of NK-92 cells. They appear equivalent to a negative control

and 100 nM anti-p19 polyclonal antibody. As a positive control, anti-p40 monoclonal
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9.4 pM 36.33 pM 95% confidence interval: KD high 22 pM 60.07 pM KD | ow
2.4 pM 19.44 pM STAT3 Phosphorylation on Kit225 Cells [00154] Parham et
al . ("A rwoeption3fosr t he heterodi meric cytokine |L-23 i Crarspagsetost

| L- 12Rbet al and a novel cytokine receptor subunit, IL-23R', J. |mmunol . |,
10168(11):5699-5708 (Jun. 1, 2002)) cloned the IL-23R fromthe human |IL-2
dependent T- cell line, Kit225. These cells have been characterized for
expr essi on Qb dhAdts 1B RRlbiREg b 12RRDYNEACS AN S LS @RS g espgnded to

| L-23 by stimul atlon of "'pSTAT3 and to IL-12 by stinulation of pSTAT4.
Kit225 cel |$igma®. seeded into 96 well plates and qui esced in the absence of
FBS and IL-2 for 3 hrs at 37 C. Following this incubation, 15 human
reconbi nant |1L-23 (or |L-23 preincubated with antagonist for 1 hr) was
appl i ed andAtthE.-2&Aldsectie Blckéld-28 dndubel MﬂbﬁjbatP@arrﬂaoodymﬁnmmmeés at 37 Cto

stimul at n_.of STAT ev. at ach
conai t o W BB Sl Sty St PR R i e

st opped by mh@eiIng dnddumeh [1S2Daccoenganith e dilloiviy sohiedulze- col d PBS. Fi naI ly,
the cells were pelleted and | ysed follow ng standard 20 protocol s and
pPSTAT3 production detected by ELISA. [00155] The optimal concentration of

IL-23 for stinulation was 3&@h:| DRk dne@fontsiBedule- 23 1 nduced pSTAT3 was
denonstr at ed by atitration of anti- p40 mhnocl onal ant | hnd\/ (mﬁh1510) as

well as an antit} P19 poI ycI oﬁaﬂle?%hboﬁyne(ﬂﬁil' 1761)116767?1 mmﬁzsml 001047,

ATl Q01014 and AF=664 i t—eot—vatent ctiw Lylb\n = ; o—of7 - 300 25p|\/l
approxi mately 15 rdl?eg r%)re pott than’ the anti' - j&o9 pol ti®nal| anti body
whi | e ATI C01015| hrehaanL-b€S0 of ¢ 1. 2 nMioagpr axi maugl y| 40 1t)(plgd nor e potent
than the anti - plo—p nol \IP| onal antibho \/ Adnectlin ATI 000934 is 1/13rd t he
pot ency of ATI CI)1045 "with an 1Cso of 1 nM (Table 7). Tabl e
7. Inhibition of 1L-23 Induced STAT3 Phosphoryl ati on 5by Anti-IL-23

Ant agonl&t sl00HSTATAl rr&eowersaltb%med/h@dmwigﬂ%wwhe final deyq @ALGenddl36

ATI Q01014 0333)t@irhe = 30h. Serum was collected and assayed for IL-17 and IL-23 by ELISA.

[00166] Human IL-23 binds to the mouse receptor and induces the production of
cytokines such as [L-17 and IL-22. Splenocytes from animals dosed intraperitoneally
(IP) with IL-2 and human IL-23 secrete IL-17 when stimulated in culture ex vivo with
15 anti-mouse CD3e. Significant levels of IL-17 can be detected in the serum of animals
that were subjected to the treatment regimen described in Table 10 in which C57Bl/6
mice are primed with IL-2 24 hours prior to 3 dual injections of IL-2 + IL-23 over an
additional span of 24 hours. Presumably, IL-2 polyclonally activates and expands Th
populations ixn situ and up-regulates the expression of IL-23 receptor. This provides a
20  method where the mechanisms of drug action and the relationship between drug
concentration and effect in an in vivo setting can be investigated. The model was
validated with an anti-p40 monoclonal antibody, mAb1510 (data not shown). In eight
separate experiments, five anti-1L-23 adnectins were tested for their ability to inhibit the
production of murine IL-17 when dosed SC at 0.5, 0.15, 0.05 and 0.015 mg/kg 2 hours
25  prior to the initial dose of IL-2 + IL-23 in eight separate experiments. Exemplary dose
response data for ATI001045 is shown in Fig 9a (calculated average ED50 of 0.03
mg/kg). All anti-IL-23 adnectins tested showed dose dependent inhibition of human IL-
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ATI Q01015 1.24 ATI 01016 0.3 0.1 ATI000934 0.8 0.2 Anti-p40 (mAb1510) O0.19
+ 0.04 anti-pl9 (AF1716) 52 13 STAT3 Phosphoryl ati on on Human PBMCs

[ 00156] Awveeonridarey cel | - based confirmatory assay was decelusp@d/onosh t he
goal of eval uating phosphorylation of STAT3 as a nmechani sm of action in
primary human cells. 10 Peripheral bl ood nmononuclear cells (PBMC) from
heal t hy donors consist primarily of nave and quiescent T-cells that

nom nal Iy exph&ss ILQWIJI‘&MI@'JI& ifkerlin-tReizh and elat &q{ihlﬁiﬁgﬁ fal Alaylchespond when
stinmul ated wi th exogenous |L-23. However, polyclonal activation of nave

PBMC wit h |adngetingsults in activation and differentiation of nave T-cells

w th subsequent increased expression of |L-23R These activated cells are
t hen 15susceptible to stimulation with exogenous |L-23 which activates the
STAT pat hwaAgtivitg 96 Aniihig-28 A dpéuispin te Y 1L-88 ilotucaf SKST. AT&tho[sIS(Mﬁib] Commercial ly

avai | abl 716 nt ant| - p40 mMADb,
both 11 om A e)e ERep Bt oBR G0 L2t AR B BT i febi | o of

| L- 23 i nduceger@l Adrdinhaes plisriydudés d&ﬂnalTﬂfﬁmebhﬁ(Dlﬁ}me@dﬁsia\Ufﬂyﬁ epfdeshix
adnectins s 20 conpare |nt ar rlrre Si bl ood from

mul tiple d\cl)\ﬁ of gfedh}“ﬂ e‘i*]é‘BTg J)H[ TE?(yé ‘ileaﬂ‘r‘ g'“ g?ndﬁ"@ubset are
shown in Fi ghs 1ﬂﬂan¥fﬂaﬁ10ﬁ@ﬁdl adahthdss aNRAARL VRS 4WER ?’e‘f)' 07H) BARsk ¥tulizd 50- f ol d)
nore potent than the anti j§19 in inhibiti ng STAT3 phosphoryl ati on but

simlar to nseqneftigpnt BysandbeSritHylkad) vaeingsiel ipaoousrae| to petlorafici body. Tabl e

B: i B | @ Qe PRV RSTATS, o Lirkico 2301 AN AGARST S PSTATS G50 - SD
(nM 1490803 0.03 0.02 157104 . 1572Q06 0.07.0.02 ATl 934

0.14. 0. 12 APP16BY16Six to eight week old C57BL/6 female mice were injected with 5 ug of dual
chain, recombinant, human IL-23 into the right ear every other day until Day 12. PBS
was injected into the contra-lateral ear as a control. In one study, treatment with
ATI001045 began approximately 2 hours before the first IL-23 injection and continued 3

15  times per week until Day 12. ATI001045 was administered SC at doses 0f 0.1, 0.3, 1, 3
mg/kg. In a second study vehicle or ATI000934-123 (1753E02) was administered IP at 1,
3, or 10 mg/kg approximately 1 hour prior to IL-23 administration and 3 times per week
thereafter until Day 10. Anti-HulL-12/IL-23 p40 Antibody (R&D mAb1510) at 10 mg/kg
was given IP on Day 0 and 4 as a positive control. Ear thickness (in thousandths of an

20  inch) was measured every-other-day, prior to the next ear injection, using a
MITUTOYO® (#2412F) dial caliper. Ear thickness was calculated by subtracting the
value of the control ear from the measurement for the IL-23 injected ear for each animal.
At the end of the study (Day 14 for ATI001045 and Day 12 for ATI000934), following
euthanasia with CO, gas, ears were excised at the hairline and formalin fixed/paraffin-

25  embedded tissues were examined histologically on H&E stained slides.
[00169] Overall, doses of 1, 3, and 10 mg/kg of ATI000934 provided a similar level of
inhibition of IL-23-induced ear thickening in this study (Figure 10). Ear thickness in all
treatment groups was significantly (p<0.01 ANOVA/Dunnett’s) less than Vehicle,
including the anti-p40 group, from Day 5 through the end of the study on Day 12. On

30 Day 12, terminal plasma samples were obtained 48 hours post last dose and analyzed for
circulating levels of ATI000934 which were determined to be 11, 18, 36 ug/ml

respectively.
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0.06 0.03 ATI 1045 0.07 0.03 MAB1510 0.03 0.04 AF1716 21.4 9.4 5 1L-23
I nduced Cytoki ne Production by Muse Spl enocytes [00158] Initial cellular
assays wiwb2priymwaroy cel |l s were designed to eval uat e t hePcafseotp24959
anti-1L-23 adnectins to inhibit IL-23-dependent cytokine secretion from
murine Thl7 cells. To differentiate nmurine Thl7 cells for analysis, CD4+ T
cells were 10 enriched with nmagnetic beads, co-cultured with irradi ated

spl enocyt esj 00?70? aedlioaicatle l%ttlﬁhaé‘lmﬂherf;@ﬁ Da 1@%%%%&:&1&@@5 nkdro IL-6 and
neutraI|2|$% antibodies for IL-4 and | FN-7. After 6 days in culture, the

pol ari zed TiLPuted histolpeicexpaingteontfeam 1¢ enigals gerroup. Ahosaetyl Of@maiaés and
stinulated whhedQQ A”[@édﬁ%i‘maﬁtﬁosﬁ%n&'a&g% fﬁ?i@tf%eﬁ, i 1sk&o%%sJQ§t addi tion

of IL-2 was required to maintaln ce Vi a ena ust Z t oki ne
producti on mnmkﬁme@man@hnndwi@maﬁmbmmekbtm@®d3MHmhgTyxedeﬁﬂmpnmﬁ7A or

I'L-22 production al on cause 2.1 nduces ow lLevel of cytokine
oo ot P ob it i M oBRE AHRR L ata P PLR SR D Sab i) RGNS |
contr ol formﬂmaeels|tmethbaiseil@msfeva@édmaammucbmdd fiomtthe obesende of | L-23.

The | L-23-de endent gﬂse was eval uated by cal culating the difference
bet ween t he"PElrdfeatsd Vf i ne i nduced by t he conbination of IL-2 and IL-23

and the basgbing | &Yrb1@BineipechndY hdk d@i@d&%end@n%@ude@@ﬂqmeﬁne@necu ns

were added during re-stinulation of t e Thl7 cells with IL-2 and IL-23 to

test their GOHHRES WbV?Hﬁéﬂﬁﬁﬂﬂ@WfdN“@@§é“mhﬂak5ﬁﬁmﬁbﬁﬁﬁ1éﬁrm(ﬁ4@ anti body
(R&D Sygj e ABARH) A MRRndi Fl replf'(‘)?] alyl ShirRB 1RAP] highE dBYNETL Lv%s hqr

assessing | L-23 inhibition. Eac dition was tes intriplicate wells
of a 96- wel dtatjsticadlp difffene (p>4. 0dh§rgm Mchislonatiiant oney Sﬁteldlday flireatmertiavith

L 87n ana 0 PBARORRAG R ERARE BlnciBh Wl PoBiRi e e SR RBNE S T e 1 s
W t5t1f I :_;jzeﬁgﬁj 56.;-729 Sen?humd)l@ cBHect@rﬁélbmSﬂﬁsﬁélmr ?SWeﬁxﬂvathedM and g.t a: gﬁ.:t
AT 000034 Bplmer serk EREHS VIR B i S0 ReY D E e el v

cont r ol 12Nt for P¢kEs HANLOI3ONA mamk té@p&ﬁva?dH@tcﬂ@g@wﬁiﬂgp@@d@m&hadecr eases in
| L23- dependent. | L- 17A and |L-22 secretion. |Cso values for_jnhibition of

bot h | L- 17AdaHeistration of A&[0040455msulied i adese dapsndsyt redyction ehil2iadiced as wel |

as the anticnff: GARERan@RAnhEESEhitD G Farlik fh S RERLICERL: cBreTabl € 9. All of
t he adnectins tested were within 2-fold as potent as the anti-p40 control

for inhibition of |L-23-dependent |IL-17A secretion and within 2- to 3-fold
as potent for inhibition of IL-23-deggl H% | L-22 production. Table 9.

I nhibition of IL-23-Dependent Cytokines by Anti-IL-23 Adnectins Adnectin/ Ab
ICso SD. IL-17 (nM 1Cso BlaBrial allldMet}@crdWsed Herein

High Throughput Protein Production (HTPP)
[00172]  Seclected binders were cloned into pET9d vector and transformed into E. coli
BL21 DE3 plysS cells were inoculated in 5 ml LB medium containing 50pg/mL
kanamycin in a 24-well format and grown at 37 °C overnight. Fresh 5 ml LB medium
25  (50upg/mL kanamycin) cultures were prepared for inducible expression by aspiration 200
ul from the overnight culture and dispensing it into the appropriate well. The cultures
were grown at 37 °C until A600 0.6-0.9. After induction with ImM isopropyl-p-
thiogalactoside (IPTG) the culture was expressed for 6 hours at 30 °C and harvested by
centrifugation for 10 minutes at 2750 g at 4 °C.
30 [00173] Cell pellets (in 24-well format) were lysed by resusupension in 450ul of Lysis
buffer (50mM NaH,PO,, 0.5 M NaCl, 1x Complete Protease Inhibitor Cocktail-EDTA
free (Roche), ImM PMSF, 10mM CHAPS, 40mM Imidazole, 1 mg/ml lysozyme,
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anti-p40 (MAB1510) 2.3 0.7 (n=5) 1.90.7 (n=5) ATI000934 5.3 1.6 (n=2)

N.D. ATI 01045 1.3 0.3 (n=3) 2.2 1.1 (n=3) ATI (01014 3.70.0 (n=2) 6.52.2
(n=4) ATIVWOR0M51021080. 1 (n=2) 5.52.4 (n=4) ATI (01016 2. 02CO/USpe14)028591. 8
(n=5) 15 IL-23 Induced Cytokine Production by Human T Cells [00160] PBMCs
wer e obtai ned by density-gradi ent separation of EDTA-treated whol e bl ood
fromnormal healthy donors. T cells were prepared fromE+ fractions of PBMC

rosetted w §dnlgﬁlhmA§e,e§Tgf%%%t&ﬁthﬁ ?.?ﬁﬁ@;s?akgﬁgt r-goﬁQ%Ihl%r%ﬁ%%rQl—?-t ed at

100, 000 cel I s per 20 well into 96-well ottom pl ates that were coated
with anti - dpgry drTatestwereclpagdanyl r¢-tacked ihtgur d6avel Bfprmmt by draniderrietd 280t h PBS.

M xt ures of = I |} 0t 1 6D ( nd | L-113
(10 ng/m) ‘8‘?313%3%% dFp Wgﬁ(&tf%%?%‘%\% %D%rglel:’plgzr %h&k*ﬁﬁlist@g‘édr%’?eﬁ%ﬂ on of
cyt oki nes haspdseienpskrovn Tthe clarifipdlysatéshecrdirifsémedto @a®6-onll Ohi-Chaleemg T cel | s
into IL-17-secreting T cells. AT1001045, .starti ] of, 1 ng/ ml
wns addet 1ene hihely SRTral MARGHTE 4 ¥ ChaRPREE P PO e
super nat ant 4mM ilnglakAUOPHTED)Ehll $As thewvtaltcorhinik i Witho(RRDatSyA tvarsdmovAT 1001045
inhibited IL-17. iﬁr oduct i r}jﬁwith an EC50. of 2. i rent

1.6 nM = ff
donors), usPRPSHNEPTEESUC 3 hg e ‘%aéh%ja?c’k&?éﬁg’b?” "T‘ﬁb‘%ﬁ‘fﬁ%ﬁ%?ﬁ%o i - p40

anti body ( MABLPSQ)0. ESNAESESI BB CARAPSN(REN ahida i, Pl 8. @neh ¢abh Rkdned 1 L- 17
production with an EC50 of 2.2 1.4 nM(n = 3). n&ﬂlar‘y data from donor

Exenpl
228 i's showRMPHeIAYReFEVEPresarce Srioviocution cagheydl vasogshdmdtr 10wl Ftion |- 23 over
IL-12 104 00J6it} PAANESEhlE DT AL fidulafta ke ﬁn?angzhi%ﬂlﬁ&ézhgﬁfs AELHOLALE wer e used

to exam ne the E)i ochem cal selectivity towar -23/1L-12. The bi ndi ng

anal ysi s i nxosltiyeprestuee. dapiemrves sfutaliyiapplyin2 3n Addaertal HYubef Elntandivitier od
anti-H s anti . . . Of - - e Adnectin. The
sel ecti vi tyéag) 8’? %‘egﬁgnagéﬁlﬁlﬁlg%fl %Cﬁlgéﬁ_ogfék\l%é g%@%ggieé%gggt%@%%%ri ng the

bi ndi ng si gwalrifiged fa S1BDufeohtc0Rigginé clued pe@eit isatollenedif IbiwellRash pratdsL- 23. 15

Exenpl ary data.in Fi 7.S t hat, ATI Q01016 .di spl.ayed r.obust .bi ndi ng
a0 Ry onapiim g ARP SuARCR s Ginebohiy Y EButt SBRENEF nits S bserved
for |i.1M hEwRo ptdteid Zras A6 usM&-aQtaCmbieh 8¢ (BCAYRA STELad ital priteinl er cel |
line known to respond to IL-12 in an |IL-2 dependent fashion by secreting

| FN-7. Cel |' ¥4 t ypi cal |y washed to remove IL-2 20 then seeded into
96-wel | plates, then treated with 25 pMreconbi nant human IL-12 (or |L-12
prei ncubated with antagoni sts) and incubated for an additional 20 hours.
Clarified sMpbeahaEsmessionprd Byiwpden ¢fdpsofubpg FabigpectipiBaaed Jogffald Frot@ng point, 5
fold dilutigpgsgeries starting at SuMwas prepared of each of the adnectin

clones listed In Table 2 and incubated with 25pMIL-12 for 30 mnutes at 37
C 20  [00174] For expression, selected clone(s), followed by the HIS6tag, were cloned into a

pET9d vector and were expressed in E. coli BL21 DE3 plysS cells. Twenty ml of an
inoculum culture (generated from a single plated colony) was used to inoculate 1 liter of
LB medium or TB-Overnight Expression Media (auto induction) containing 50pg/ml
Kanamycin and 34 ng/ml chloramphenicol. Cultures in LB medium were incubated at 37

25  °Cuntil A600 0.6-1.0 at which time they then induced with 1mM isopropyl-f-
thiogalactoside (IPTG) and grown for 4 hours at 30 °C. Cultures grown in TB-Overnight
Expression Media were incubated at 37 °C for 5 hours at which time the temperature was
lowered to 18 °C grown fir 19 hours. Cultures were harvested by centrifugation for 30
minutes at >10,000 g at 4 °C. Cell pellets were frozen at -80 °C. the cell pellet was

30  resuspended in 25 ml of lysis buffer (20mM NaH,PO,, 0.5 M NaCl, 1x Complete
Protease Inhibitor Cocktail-EDTA free (Roche),pH 7.4) using an ULTRA-TURRAX®

homogenizer (IKA works) on ice. Cell lysis was achieved by high pressure
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25prior to the addition to NK-92 cells. A 12 point, 5 fold dilution series
starting at 5 1.1, M of AT1001045 and ATI Q01016 were incubated with 25 pM

| L-12 forwBQomimstoes at 37 C prior to the addition to NRCIASe@1i0z495None of
the clones listed in Table 2 nor AT1001045 or ATI Q01016 detectably
inhibited |FN-7 secretion at any of the concentrations tested denonstrating
that these anti-IL-23 adnectins do not inhibit the interaction of |L-12
with 30 th%ﬁg&ﬁ%@ngl 06 psi VidiRCeMBlc) N M%IkéFLJﬁﬁzEﬁ ear equival ent
to a negative control 08 nM anti-pl9 pol yclonal antibody. As a

posi tive coMicoflpidant |Tmm0hbhdwumwa$ﬁ@)@@@¢bﬂ0®m@6mw (820 1in024959

anti body ( phi b ted | nduce EN- 7 creti th an | Cso of
0.07 nM (F%ﬁ’@a at4A§t %‘T ‘ES%'?L‘ H‘ﬁleel{:‘iecoveé‘i i uriuaighioBllg Mpep 3%, |3
Phar macody neashed mme@mmse@lﬁﬁ@oﬁmmwommﬁpm 4:eTmepeﬂeu wygsect ed

i ntraper]toneal | th rec [ nu I nd_ hu

hecora iy vt ot PRl deA O R b e b P TP AREOD ALt s on
Schedul e TNirﬁpHﬂévhtthﬂr&mn @tno%ieﬂrey incutbutibh BE3 7deddbs I 2MBulsLTBe 5 NQ 5 ngy
10 ng 5 ng Human IL-23 0 10 10[ 00165 m ce were

eut hani zed resalubglized peldet pigs ﬁksw%@ Q%ﬂﬂ ﬁl??alpad%@éw&fHﬁseréP@ﬁdﬂqn&n 23 at Tinme
30h. Ser uuMBPat&OlIEGE Q@nmdﬁm%a{mow}sﬁc@@dm éua%%m@ Hill SA.

[00166] Human |1 L-23 binds to the nouse receptor and induces the producti on
of cyt oki nefiuchfterdoqding] the gplemp wap vasheg [ferrio @gditenal 2o Varitnthe sangfos ed

| ntr apefd L ARSRL ! Mool Dlottth b bikicd wARS0RNTRad 1R 208K] Rlufnd L 17 When

stinulated 1 n cu ex vivo wth anti1 - nouse ignificant |evels
of IL-17 cayhobmla@éioémt\/eﬁa@lr‘ﬁ @Mgu&eH@thT 4aiihaelrgict pateimererciudidéyt ed to the
t r eat ment rz(ﬁgll nmen ce are prined

ed.in ,ch [
with IL-2 N%ﬁ?’%mﬁtsfdél?ﬂ 8d”émﬁﬁe Tteﬁﬁ?lnglgtl 0 gho4f5 PEP R L 23 over an
addi tional span of 24 hours. Presumably, IL-2 pol ycI onal I y activates and
expands Th popul ations. in and tes t ression of |L-23
receptor. Tlﬁ[? cgle weﬁé@na@ é"igﬁ{ 8“‘??!5‘8 Fﬁ ‘%go[sﬁifsl)r%‘?‘ﬁg action and
the rel g8 i omgahdrp between drug concentratl on and effect in an in vivo
setting can be investigated. The nodel was validated with an anti-p40

nmonocl onal [BAtTShoddys amasBtine odatifcation oskeupble bipderstigruridisyonof

experinments lity to
R S e i e S e S AR S R SR IA

0. 015 ng/ kgHBokeurere 2Bped o a @ HOHercéton andajeraopeesssfl in E- @7-BU2L-IXS plysSei ght

separals expgt| MOk GBI 005, L SRRRNEE U ko AT RT3, 2 ohov

in Fig 9a (ca average ant adnectins
t est ed Fhowedd dnﬁ@:utbeqaemdeasﬁLB mbdibmtar AB-Ofcringineixpteksio?Bledia (dune | L- 17

producti on erum t ho Xt ent of nhi bi s var | e .across

P mact o G Al e SR te 1Rl e B e BB S o
A]g:anth hozi sklb@dehluﬁ{@&aﬁﬁba“{éa&tBmP@amdesramalo6 NP echientigé thel: wi théit 0 t he skin
(0] t he acC or 1 nt

induced with 1%11?4 isopropyl-B-thiogalactoside (IPTG) and grown for 4 hours at 30 °C.
Cultures grown in TB-Overnight Expression Media were incubated at 37 °C for 5 hours

25  at which time the temperature was lowered to 18 °C grown fir 19 hours. Cultures were
harvested by centrifugation for 30 minutes at >10,000 g at 4 °C. Cell pellets are frozen at
-80 °C. The cell pellet is resuspended in 25 ml of lysis buffer (20mM NaH,PO,, 0.5 M
NaCl, 1x Complete Protease Inhibitor Cocktail-EDTA free (Roche), pH 7.4) using an
ULTRA-TURRAX® homogenizer (IKA works) on ice. Cell lysis is achieved by high

30  pressure homongenization (>18,000 psi) using a Model M-110S MICROFLUIDIZER®
(Microfluidics). The soluble fraction is separated by centrifugation for 30 minutes at >

23,300 g at 4 °C. The supernatant is clarified via 0.45 pm filter. The clarified lysate is
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external ear pinna of mce induces dernmal inflammtion and hyperpl asi a of
the epiderms (acanthosis) (Zheng, Y., "Interleukin-22, a TH17 cytokine,
nmedi at es W0-288/10saced dernmal inflammati on and acant hosiP€T/UuShiat w2459 Vol .
445/ 8 (Feb. 2007)). In these studies, reconbinant human |L-23 (rHulL-23)
was injected into nouse ears to explore the 10 downstream consequences of
aberrant cutaneous |L-23 exposure. [00168] Six to eight week old C57BL/6
femal e m cepiRl@nion IFSTRAPW dofunmh ¢HE) Pfe-Salbraled ih t 6RNPIARRE . human |L-23
into the right ear every other d%y until Day 12. PBS was injected into the
cont r a- | at eftgbphetgr508eM Neghpii di4. Tha colmands thery washe@with@m eolwing NolnmrOofl 045
began appr oxi i 1N i onti nued
37915 11 meamar e RN R O e S e S R b RN e
of 0.1, 0. 3NaQy Bmig/lkglazéle pdl Eéenhtdics3 uchumehileines ar 206V E00@84- 123

(1753E0 S adm ni.st I 1. 3 / K roximately 1 hour
i or o 1 0y AR OO mBh irtgee, 8 70 e ARG SR Sinbe ! "Bay 10,
Ant i - Hul L- 1/lhrhes23 poHOMADHiuGHysph R&EBOMADALBA0) sedmNMAmidazilg, phes4gi ven | P on
Day 0 and 4_as a positive control. Ear thickness.(in, thousan s of an

20i nch) msfrﬁﬂa%%ﬁ%ﬁooiwd&‘lﬁ@?%%ﬁ? atpﬁ%&ani‘ 6retd|‘1ai”zﬁM$aI®éfX ?%#ecti on,

usi ng a M T3hRGEis (HBAl2RICHpRIR. T S0R&I NaGAE; 150mSKRESS pMasS. aal cul ated by
subtracting the value of the control ear fromthe neasurenent for the IL-23
inj ected ealroqipfteiacrmand Ralltaneh@ 288 of the study (Day 14 for ATI 001045
and Dayjl2 [f)@ﬁ TI B8R ih:bal QA SLAMI PBroRiHNABRARLA) Wit £ fPlaQBSith§FFiSusWer e
excised at the hairline and formalin fixed/ paraffin- 25enbedded tissues

wer e exani necks hndtyptsodiPES! [T ablnw Hgegylaiione the ghiutkdly ocu@iignejid®@ser al |, doses

of 1, 3, a )/ f 1.00Q I OV simlar |evel of .inhibition
of IL-23-i ﬁﬁé@é@? %tl tg%ﬁ?r%aglﬁ%n?Rlpis/d@?ﬂﬁ@el?lk—'?%ub%g Af%f}’e_% bl%fa%‘rS1 N ckness in
al | treat ngmtintgmuoatjps of@sarsing acitl tg@odllyya sepd) tdldlcyAMN AP Hiaylaemtof she | ess t han
Vehi cl e, including the anti-p40. grou fromDay 5 through the end of the
study on DRy o o sgeray B il R BRI Codmitod ik Mbeihey a8
hours ppst deaishtiZd@ PEGIBGhsarmhiZiegtht PEGCieigeti it g ploddietEuth aAI 1 000934 whi ch
were determined.to be 11, 18, 36 il’%g/m respectively.. [-001701] Fol | ow ng the
| ast neasur’ BRI TRIFTESYC Banad {kde ErEss e i3 Hektibp Sy fdinkout i ne

hi st ol ogi ¢ gxamhiRal uehf EARIA M8l BEGRALEN ONhectTR@oMBindigdhy of ani mal s
adm ni stered ATI 000934 had acanthosis and dernmal infiltrates, but the

hi st ol ogi ¢ ®einesred gysidnsrresidigsvareenrgusatel mothPEatia Yhehaekasdition chesmptey e treat ed
animals. T : t i

i i ot er ao sesg o151 ERRELE, cRRER Py IRERRS g e Rhe LPRIATIRI b the

hi st ol ol ¢ wegeet. iBrcfllgcHkO2RES &laddediedunda ckeayntotphettinoblaten/edei n vehi cl e
treated ani . [00171], ATIOD1045.(1 / k d /K dose- dependent |y
Feduced ear TERTAEED e Roalis Tt lRoN AR of |BbER 438 < From Day s
t hr ough Dayteihfer@aredoDAhotss tokQedidhi.C The ANDMA/IDhangiplicd to dniiguexehdn@}. | n

contrast, the 0.1 ng/kg.d evel was not statistj |y different (p>0.05)
£ om Vahi ol SHTEECHARS B TRy G ey For e aniraritd CRo g EBomst vt ded
i nt er medi at EEGRMEE AR A NSE/HNAE MdtRdds Slaly GRb bY ue@s Thé patfic¥@BGslaedon Days, 5,
7, 9. Serum sanples collected 48 hours post |ast dose were eval uated for
circul at ngAqhw@wtmca}iw@n@%y\ﬁﬁﬁcﬂmﬁw et HiirehroBtpERye98, 2. 72, 8,
22.5 ug/m 15for doses of 0.1, 0.3, 1, 3 ng/kg respectively. Histol ogical

anal ysis reveal ed that adm nistration of ATI (1045 resulted in a dose
dependent reduction of IL-23 inducecExeaiplaftar infiltrates and acant hosis

whi ch correl a 1 j . I nhal and
vt hods Used 1Erelhd d el of cHhGiUE NS aF R EEATREA RedlISABALS, 1
Sel ect ed bi[00EY7$ werdeaioomnmtniqmt lmoph RS @ROEGIcmr(sandg.t Rabwesth oratedrdcnt o E. col |

BL21 plysS cel l.s. were, ino t i m j nt ai ni.ng . 50ng/ nL
kanamycin ilﬁatgAﬁ?é'\‘ﬁéll pﬁf‘@ﬁﬁ%ﬁ-ﬁ#@‘@ﬂ%ﬂﬁ@ %9%2@@% .Wals—’la@%l‘r?géo n LB
medi um 25( SQBDgArnbr&gamw@iixb)e Kélgﬂogudiesgnihﬁiﬁl&) ¢ BPADEAnd f)G lodpd ut:i(;)bf(hjae A
expression by aspiration 200 nl fromthe overnight culture an i spensi ng
it into t he™R{H OYPIYDL 8rRisT than themorplgy wes qheed 5%&# %ﬁlgw@ﬂ?&tw A600
0.6-0.9. After induction with 1nmM i sopropyl - Pthi ogal actoside (I PTG the
culture was expressed for 6 hours at 3B68C and harvested by centrifugation
for 10 mnutes at 2750 g at 4 C. 30[00173] Cell pellets (in 24-well format)
were |ysed by resusupension in 450nl1 of Lysis buffer (50mM NaH2PO4, 0.5 M
NaCl, | x Conplete Protease Inhibitor Cocktail-EDTA free (Roche), 1nM PNMSF,
10mM CHAPS, 40mM I m dazole, 1 ng/m |ysozyne, 30ng/ niDNAse, 2ng/ml
aprotonin, pH 8.0) and shaken at roomtenperature for 1-3 hours. Lysates
were clarified and re-racked into a 96-well format by transfer into a 96-
wel | Whatman G-/ D UNI FILTERO fitted with a 96-well, 1.2 m catch plate and
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20[ 00174] For expression, selected clone(s), followed by the H S6tag, were
cloned into a pET9d vector and were expressed in E. coli BL21 DE3 plysS
cells. Tweotzgimo3®ws an i nocul um cul ture (generated frompaTdiSeghe2495at ed
colony) was used to inoculate 1 liter of LB medium or TB-Over ni ght

Expressi on Media (auto induction) containing 50ng/m Kanamycin and 34 ng/ m
chl oranphenicol. Cultures in LB nedium were incubated at 37 25C until A600
0.6-1.0 at whiseh v&ak_?_%lfe %alﬁslf'gﬂlo'tlﬂﬂh't@@@orﬂ’ﬂotf @S%Wléﬁ@éagwﬁtelhgmm

t hi ogal act05|de r own 4 hours at 30 C. Cultures grown in
TB- Over ni ghalbymxip mgo‘hdrwm@A\Bé’r)mhrd@weteémdamgmp@mm 5 hours at which
time the tenperature was |lowered to 18 C grown fir 19 hours. Cultures were
harvested by centrifugation for 30 mnutes at 10,000 g at 4 C. Cell pellets
wer e fr ozenHgh Th8@gut Phgeic Biodugoh (8T THEd088s r esuspended in 25 m of lysis

lC):ch)I:]lc('? ;I I(ﬁzg%{\&ﬁge eﬁgﬁlﬂ‘és)%y&?%lh‘? ﬂgggﬁnpgﬁ}efm‘ﬁ&%} PR bl tg%% zer (1KA

wor ks) on |1ﬁenem@d>duchmﬁpr6cesza§{mm Sed&dediyndﬁgherableﬁﬁuhﬁ ﬂlﬁmmwgem zation

18, 000 psi) usi.n 0S M CROFLU M cr | d| CS The
i(nsol ubl g f‘%&@f‘}“&%ﬁ %Dt%?ﬁﬁl ARyl 1R F‘!ﬂf%ﬁpggpi%ﬁs%ﬁ rpferaied ¢

>23,300 g adelléwhse ildt@latcddso5 WRILS R&lilE EodtARAY 80 ggﬂﬂﬂﬁﬂaﬁ&&%ﬁhﬁgmllon of the
| ysat e was washed with 20mM sodi um Ehos hat e/ 500mM NaCl H7.4. The pell et

was 5 resol @BN3tiadaomn ab3 DI gieaHei Feeshy ar dBHneskua 0 ne/mb rIﬂWl%f@Xﬁl
phosphaf g/ 5Q@.AMNaGledaidd Forfindicidie %@sﬁ@ﬁ b? Ier 108 ?11 RY¥m tﬁkcd{leﬂﬁ n at 37

degrees for 1-2 hours. The resol ubil'ized pel et was I tered to 45 [tm
and | oaded @t 2ad HisSTRARPD lutolﬂuﬁrﬁppm];ruatlemﬂaffhdcwutdﬂ wehegr@®nm ¥odi um

Col um- s VL REAUTQr oA B IP B 8o o dubBt FBO e * 5o,

pr ot ei n wascuithuetved gwivtrhfob@rotfiel Athdaz ed 3 Crand Baivesathyurnpifigsphatoe) 00NV

NaCl/ 6. OM guan- HC e ified protein refol ded by dialysis
Moo not RockBish P g 05 BNkl ep RO B 975, M dscal e
Expressipn @omroPur ¢éli sedieds oin 2afwsBobtitpwdrt BsengeichnpBara iSesf {1l dydy ot ei n
15Bi nder s [00175 As an al ternatl ve to_ purification of insoluble binders,

the purifi ctfiepPOMIAEPe OpiMABS IrdypmpladeigieatpsabbiterdrockiaihFd¥id} on
sel ect ed cl RSl 1GhLHRSE 1Y s B YRR, A, Bt 1@§<%1yﬁe pﬁT9d vect or

and were expressed in E. col’i BL21 pl ysS cells. Twent
i nocul um cugal BNAgRAaaplagrotendmphl %@)wgd ehailsma%té@pretﬂlmmﬂ)urm 12‘9urused to

i noculate 1y JJ£ef.Qf 1ah§8&’?rﬁf HMARL T8 Q@E’YQ%%&E‘?‘E%’H L3R & (auto

i nduction) contal ning mLKanamyci n an or anpheni coI Cul tures
in LB nzdi u‘Mhmae GFAe UDEFRBA ER® BifedQvithng 94-welb G060 @1 @etm Iﬂ)ataanck/danmtﬁdgedrre t hey
were then i cedvm P-thio aI rown for
4 hours at E‘ A g?oés rovmar%pem'}@ Wereqraﬁ? press ong\ﬁe%he?qv\g

i ncubat ed arlatd thaChddiseed ed’iﬂlhh’rﬁte&&&h copiliitg- i dni bigfet (36 niMe aelBOLI06 Mas | ower ed

to 18 C gro fir re harveste cent fu tion for
30 ni nutes ¥t “@éé}g’\% iQ“@'J ‘E@FTO Igeq)§‘n9;1f"éu'?aﬁ%ztb%5 e L%‘f? ijlThe cel |
pel l et is rasusnendeshdved. 2e n’ésmo&aslvyash&l 24 B 1/ weR Qi Wadﬁaﬁ%#p(sb M NaCl,
| x Conpl ete Protease |nhibitor Cocktail-EDTA free (Roche), pH 7.4) using an

ULTRA- THRRAXY Nefteb§erfl-Z ¥ NgGLmVbE RSP S off mielmidazple, pi §10% N"s"t&@HP%‘Ved by
hi gh 30 pr %%ﬁhmpﬂﬁﬁ'ﬂrﬁ‘l%&m&ﬁ%@oﬂﬁ% éluHéd agh &cModelvadted wilS

M CROFLUI DI ZERO (M crofluidics). The soluble fraction is separated by
cent ri f ugat lod Hgiondoffed (RBS es20anMELR) 3 00ulptedtfon> @in apdéhis wpdr distraind i s

1 STRAPO car iR ML e AR BN 3D 0 T BRRERATRANS, 500

NaCl pH 7. 4welIl'htefte1r6[) ummute sictiaginn warsbre tempetdturd Bleqﬂﬂtumwere)bemtrﬁ“sg@ﬁfot he sane

buf f er ol | owe C vol unme 2 0 m t e/.500. mM NaCl/
250 | e BRaE 309 % st PR st el OB G et et P BO AR U b c Al

phosphat e/ wwm@wmﬁemm batothar@heaNi-fites! . AutePptedi Wad quaslifiddedingiat h 15
col um vol unes of 20MM soﬂl um phosP gt e/, 500 mM NaCl/ 500 | m.dazol e, pH
7.4, fractiBhd Paen guaYy 3¢h pEEaoHI A8RSHBEM Y RiptciRoEHIUAG BT R0k al yzed
agai nst I x PBS, 50mM Tris, 150nM NaCl. pH 8.5 or 50mM NaOAc; 150mM Nadl ;
pH4.5. Any precipitate is renoved by fisbtering at 0.22nm 10[00176]

Fi bronecti n-based scaffold proteins (Adnectins) can be pegylated with
various sizes and types of PEG To allow for pegylation, the naturally
occurring residues EIDKPSQ found at the C-term nus end of 10FN3 proteins
can be nodified by a single point mutation of an amno acid, typically a
serine, to a cysteine. PEGylation of the protein at the single cysteine
residue is acconplished by conjugating various malei m de- 15derivatized PEG
forms conbl n| ng the PEG reagent with the protein sol ut| on and |ncubat| ng.
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pressure was applied against a biotinylated formof HSA to isolate

candi dat e serum al bum n-bi ndi ng Adnectin (SABA) w th desirabl e binding
properti e80 2bii1gto3ibhr oughput Protein Production (HTTP) Protas3013/0203¥8] The
various HSA bi nding Adnectins were purified using a high throughput protein
production process (HTPP). Sel ected binders were cloned into pET9d vector
containing a H S6 tag and transfornmed into E. coli BL21(DE3)pLysS cells.
Transf or WdA@rﬁelc‘JilﬁsWiﬁl-ﬂfyﬁ@’@F'ﬂaado%ﬁiﬂ ®EQ) 1 N@B%)%Whi&ﬂ‘iﬁ_@@hﬁdiﬁﬁiﬁ@doﬁ@airy g/ m.
Kanamycin in a 24-well format and grown at 37 C overnight. Fresh 5 m LB
medi um (50 @ginelackdaR&m) atipayitionsy3ciQ) haredsensplecqdrvapa¥ed f or i nduci bl e
expression by aspirating 200 ul fromthe overnight culture and di spensing
it into the appropriate well. The cultures were grown at 37 C until A600
0. 6-0.9. AfteA, RhfduaotdMnSADidkct Bimdihg EbiSopyl - P-t hi ogal act osi de (I PTG, the

| t ot 4. 0. h d
cultur e LS G5 a0 Sy 9855SA S SR IR R o 11 oen
at -80 C. 1{dBesterINYCeatie cpebd eitl 14 ugrm24HSve ($igharSratouisyeICs ih FBEdt Y

resuspension in 45Q ul of Lysis. buffer (50 NaH2PO4, Q.5 M NaCl. |x
Conpl et e Pr%ﬁsa%?queﬁ& Bﬂ‘oeléa%u%cafqm ‘ﬁﬁéﬁb‘#gggh@%%%ﬁﬁ“%i’ WE@N@#D 10 M
CHAPS, 40 niyl | mindasgQl ®ombedBritirel FsrQagEyoim Qo@fifd ast\SRrifidd H@PH

aprotonin, pH 8.0) and shaken at roomtenperature for 1 hour. Lysates were
clari i ed abtherén verckaaer B imcasgn erk byfgraad alipyvod tapiad & Hpdimeagh 96- wel | 20
What man; 3/ Pk glhkn-ll;l':amoiﬂ tEﬁlﬁ%(%t\gfe; ﬁgﬁd(%g'ré%’ﬁ&ﬂse _a@_é}g, &Unc&ﬁ‘faﬁ&lsg&fghﬁg and

centrifuged for m nut es at e clarifi'ed lysates were

t r ansf er r edfrero 0d d6upvesl | LM waBhededt Afitgy WRklang it 3T thaghmbeenbeydi | i brated with

i dazol o, SRR D) R GHAPCENREne B MR AR MG D e oy ea

The resi n vaschimsfaedashddedto3haboime His-tagdeld Adhsdintforf Flsrur #1060 t&fpendvidaH2 PO4,
0.5 M NaC1, 5 nM CHAPS, 40 nM | m dazol e,. . 0),. Ne t he resi n was washed
with 3 x 0. MBI EHPESd By m?Wé‘ﬁﬁ%%oaﬁdB&‘trﬂx CPIRAECHES hed wi th
50 ul Eut i@mgomNB @eteétRBIcabetd (BIVBEI®)ces ) decdtial @dtht afandfactiiieand thi s wash
di scarded by vacuum Protein was eluted by applying an additional 100 ul of
El uti on buff&fctiNeach well. After 30 minute incubation at room tenperature
the plate(s) were centrifuged for 5 30 mnutes at 200 x g and el uted

protein collected in 96-well catch plates containing 5 ul of 0.5M MyC12
af fi xed to dpaifiseianorhCendigde Saumptlgpram-Bimling Adngstin{ABAWas quantified using

a BCA Prot ej sa i J . .el.n Stiandar d.
The Sa AdnoUpiLS st e (o by 1RORGEN NP i iR BRSSO

i nt egri?0 bi adérngfodonmque scaum rburpioibdsliRGRImttipdSABAomsrci8ng0}d malve been
replaced with S HSA.. A and A D.rect Binding ELLSA 5[00180] For
ebaying di PR i TIACRI IS Rideoh ol kil SRRy Brine
Rochest er, dactegzgion anidedlewiviete ihQertidtbirior HSAo(rSARBYes. Table 3monidss thd)) i n PBS

at 4 C overnight fallowed by. bl ing in casei.n bl.ock buffer.(Therno

S enti 1 o ke ey s S S e it aAp R b Bidhoy

si ngl e- poi NdesBRIELHN IIB AT IBY SABAUMafl b @ehidIRRuAGIEG iwhs WREEpKlirhait ed 1120 in
casein block buffer and allowed to bind to HSA in each 10well for 1 hour at

room t etperBtdgraling Fhle sgpfédd-perdisoraEoneisiyBA4 Bordeht retBahed s ihg from 0. 1

NMup to 1 vt MWefaBscd§&es ikilcasc WS RhBGHELEBST to remove unbound ,
Adnectins, anti-H's -HRP conj ugate (R&D gystems, WMN) diluted 1:2500 in
casein block buffer was added to the bound Hi s-tagged Adnectin for 1 hour
at room tenperature. Excess conjugat \L}@%.jermved by washing with PBST and
bound Adnectins detected 15using T detecti on reagents (BD Bi osci ences)

accordi ng to the manuf a®ratuetionsand stmulatianaf €andidensSABAsat i on of Candi date

Serum um n- Bi ngi dnectin A) [00181] As a result of the screening
f or Fféﬁi%l *ﬁ%ﬁ?@gﬂﬁﬁmgm%ﬂﬁogéggﬁ§sicaI 20 criteria, four unique serum
al bum n- bi n@org2] Adnieckicted SSRBAYoIWSIE bl @RIHibfthg tenloeagenpEDOMave their
hal f-1ives evaluated in mce. In order to carry out in vitro and in vivo
char act er i 24€195 AN GPEFSeA RS GRERL- 2 HYePRIaRE felisdrect TiBlerfr caghHistagerdpl e 3
provi des the sequences of twenty-six uni que SABA core sequences identified
from PROF usi on, designated as SABA 1-260-SABA4 had a scaffold nutation that
was fixed prior to 25 mdscaling. The scaffol d-perfect version of SABA4 is
SABA5. SABA4 and SABA5 have identical sequences in the BC, DE, and FG

| oops. Exanple 7 Production and Fornul ati on of Candi date SABAs 30 M dscal e
Protein Production of SABAs [00182] The sel ected SABAs fol | owed by the

Hi s6tag, were cloned into a pET 9d vector and expressed in E. col
BL21( DE3) pLysS cells (see Table 3 for each H s-tagged SABA sequence

desi gnated SABAl.1, SABA2.1, SABA3.1, and SABA5.1). 20 ml of an inoculum

) . o, a



20precipitate was renoved by filtering at 0.22 pm. [00183] Mdscal e
expression and purification yielded highly pure and active Adnectins that
wer e exprwexed/iosoa sol uble formand purified fromthe ®olraisk@ifoe4sti on of
the bacterial cytosol. SEC anal ysis on a SUPERDEXO 200 or SUPERDEXO 75
10/30G& in a nobile phase of 100 nM NaPO»4, 100 nM NaSO»4, 150 nM NaCl, pH
6.8 (CGE 25 Healthcare) denonstrated predom nantly nononeric Adnectins.

Formul ati ons&éA%%%e%eilg%%@A@ﬁ REeAT | SARMNB, anfBABAZ 10 S nl 8HO  180),

was chosen for a prelimnary fornulation screen. SABAL. 2 conprises an (ED)5
ext ensi on ooquhEn cyre(genergel Gemasiels nhteduelnyFaps wagmiingeulate blitghofe

formul atio T i 6.0 and
at a pr oduglf@%lo%@ent r%%hﬁ?nﬁd%/@ﬁ I&}lrﬁ}/&mggfl télﬁ{lﬁep?e{%g)%% §’]ﬁl(gh?tgrlirml ation

t he protei .60 iAfgr tndmn@mamﬂnrlemwalsop?@yd:Bahlog@aoe@smerﬁﬁlff(byhd)uitﬁer\@mt| al
Scanni ng. Cal orinetr C roteln con trati of. 1. 25 nmg/ nL. The
Formil ach ore Srb bl e AR Bl S oL R RL 4 oPlinte Ry " "4
and 25 C, vwmmoamgaﬁnﬁcabenggmm\aére fﬂoeanedt mclTlﬂaOAﬁelhﬁéltmﬁw@fbeumnieh of

stability, t Ie re n ver ow (1.6% nd 3.8% at
25 C). The IBBS i Q/’\%%b“af?ggzos"g@ aghpgi%ns Mtﬁlaélﬁléréﬂﬂpi teﬁ?eﬁ@ B e cycl es
of freeze-tOaMaAEDHTANSE (RRASUH 17 AMisiBDarCIBNRIA -TRREAX @ h@ﬁ@g@mer tiemper at ure.
In addition, in this formulation SABAL.2 was soluble to at |east 20 ng/nL

protein cont@ktroangeod cHtlysss wesasicwdivdegh Rreviye hamogaiaien(>h 8,000 el pi t ati on
or i ncrRase,d a%%e?%ﬁ1(%%1@1&%%‘1@12&@'%1&&9%&1@?' THO85Aat BhdiBAtlon of
Candi dat e SAB Si ze Excl usion Chronmat ography | 85] Standard size

excl usi on cispaatad by ecpifystSEE) Jnaninyfer 438 38U gnt 4 fle E@ﬂpﬁa@t@nths

per formed ue i RERRRES 208 “FaTae e B DATBERIST R ol o (e

Heal t hcar e) (G pm%q&gleMWmﬂmDmM NARPO 4 HPL M NyGlt @iin7wi The Mﬁrniewmheron at

A214 nm and 8 n f uo ) t on = 280 nm
i st on = SS0EHT > SCDuPY iupr T8 o5l G SV RREL PHEbD THATSSa am
phosphat®, b wdehesrof eh v NdH,P@H.6 MNac, apfpmnﬁdaable pHl D4y an@then of t he
SEC colum enpl oyed. Gel filtration standard Bi 0- Ra Laboratorl es,

Her cul es, OR)CORBIEVQhwRG o 3P H}%N@Hzﬁ%owgﬁ??éam FRidpzol PH 1 8Bfcifhe
results of e pEGyRn 14 Bguith dseates 2pWiNIN20PSABAM $evvedo RV slRidbpant |y

nmononeri c Adnectin and elution in the approxi mate range of 10 |IcDa vs.

gl obul ar GeltH E#| fractipnpsorpoled Hatd 08 $bsoBaR Y asnd Hislved aenTthlariRSs 6@bi ity
[00187] Di ffef th?d REREAIRER 581 8 hVELEYALRSEINRRALY HES. 9fAﬂ e m dscal ed
SABAs wer e per med to detpggmg:?#e tlhgﬁq respec%I} ve Tr% )h

sol uti o walsecsmaamw@ remoeedNy BBering atdad2qmi net er ( Cal ori met ry SCI ences Cor p)
by ranpi ng e ature fr.omb5 rate of, 1 .degree.per

m nut e undelﬁ)t}?"’it m"p%frsaaée %rpress“f‘handop“t@%‘? yéerlm‘g‘id Rt e Dt S ARSI U o
t he appr oprthatveerepi@sedus b Rgluble i@t antl iptirifiksi fign ﬂiegollnbl&ﬁfatmrcé tl(eOr gi nLab

V0 b1/ 10FHSBPEE 890 D GomgHooTa BT EERBE X et OB RBER Lt yses
on Candi datemSABASadd FN60 SFCNRISG,, ( omhM Neswes0 M N&XINEH 6RYGE SABAL. 1 92. 3

7.7 63.9 C SABA5.1 88 . . .
25  Healthcare) demonstrated predominantly monomeric Adnectins.

Formulation of SABA1.2

[00184] One specific SABA, SABA1.2 (SEQ ID NO: 180), was chosen for a

preliminary formulation screen. SABA1.2 comprises an (ED)s extension on the “core 17
30  sequence of '’Fn3. For SABAL1.2, a stable formulation of 10 mM succinic acid, 8%

sorbitol, 5% glycine at pH 6.0 and at a product concentration of 5 mg/mL was identified.

In this formulation the protein melting temperature was 75 °C as determined by
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12 70.1C SABA2.1 91 9 58.5 C/78.2 C SABA3.1 99 BLD 65.2 C Exanple 9
Characterization of Candi date SABAl Bi nding to Serum Al bum n 5[ 00188] The
ki netics wb 20e/wstoed SABA cl ones purified from HTPP andfPom/uscasoalose
material were determ ned by capturing the respective serum al bumn

(HSA/ RhSA/ MuUSA) on the surface of a Biasensor CM5S chip and flow ng a
concentration series of SABAs over both the reference flow cell and the
captured alhitdgal JeinrAotd1bR ety DY ﬁQn%Q Rt EInBeni@ort 11 s8flo/att  under
various pH conditions rangi ng frompH 5. {)o pH 7. 4. 10 HSA-bi ndi ng
Adnect i ns SARAomulatgpprgided sty piysielagd ehengcd agpditylatdr’egad Pedet ed wit h
RhSA but di g . it hyo Ladieng is pH
sensitive glpﬁe}{a% R%F%g%égg%%gé&gy\%el ?D%q’réato ggﬁp rggg?@tﬁgﬁg%gg?%é ing to HSA
down to pH @glgatBaBAL viryflow §1.6Yeac ekl 8%Brak 2et0)alfeqrotpid wasslss bablee and

affinity/kinet.i¢s down t H 5. 5. 00189 mai.n in S grm ned by
B acor e sefidui SR 4R Bk ks of PRGBSt il A int o1 1
wer e det er nioneBichytemp@turd. NQaddBidnOin tids GomshfidCsABANS ivab selgbloto 4t skt
HSA-domain | & |1 or HSA-domain |l on the surface of a Biasensor CMS chip
and fl ow ngioam%/BFitIEﬂ‘FFlaCPP“c?ﬁtr%té)Piaéé %f‘n‘iaﬁ’gm%}&@ﬂ@e&t/‘ﬁ WHBOA PERBR P ence
flow cell apgeisoen sapiofi®d al bumins. C ones SABA2 & SABALl bound to HSA 20

and the HSA-domain I-I1 construct but not the HSA-donmmin Ill construct.
Cl ones SABA3 & SABA4 bound to HSA but not to either the HSA-domain |-11 or
HSA-dongy n IIl constructs. The resulggs, A& sunmari zed in Table 12.

Table 12: Binding Affinity and Kinetics of Candidate SABAs 25(SABAl. 1, 2.1,
3.1 and 4.1) WO 2011/ 108105PCH Oszeddineaosd andidrte ShBAsTar get KD (nM Kof f

(s-1) Resis¢ank, &QidtehihiORg N HSA

[00185] Standard size exclusion chromatography (SEC) was performed on the
candidate SABAS resulting from the midscale process. SEC of midscaled material was

15  performed using a SUPERDEX® 200 10/30 or on a SUPERDEX® 75 10/30 column (GE
Healthcare) on an Agilent 1100 or 1200 HPLC system with UV detection at A4 nm and
Ajgo nm and with fluorescence detection (excitation = 280 nm, emission = 350 nm). A
buffer of 100 mM sodium sulfate, 100 mM sodium phosphate, 150 mM sodium chloride,
pH 6.8 at appropriate flow rate of the SEC column employed. Gel filtration standards

20  (Bio-Rad Laboratories, Hercules, CA) were used for molecular weight calibration.
[00186] The results of the SEC on the midscaled purified SABAs showed
predominantly monomeric Adnectin and elution in the approximate range of 10 kDa vs.

globular Gel Filtration standards (BioRad) as showed.

25  Thermostability
[00187] Differential Scanning Calorimetry (DSC) analyses of the midscaled SABAs
were performed to determine their respective Tp,’s. A 1 mg/ml solution was scanned in a
N-DSC II calorimeter (Calorimetry Sciences Corp) by ramping the temperature from 5 °C
to 95 °C at a rate of 1 degree per minute under 3 atm pressure. The data was analyzed vs.
30  acontrol run of the appropriate buffer using a best fit using Orgin Software (OrginLab
Corp). The results of the SEC and DSC analyses are summarized in Table 11.
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7.4->5.5
4. 42E- 04

431 3. 37BW0208/10310F|

10

15

20

25

SABA2 HSA 33.8 +/ -

nor

(interfacial?)

20.5 (n=6) 1.71E-04 Domain I-1|
SABA3 HSA 863 6.82E-02 +++ (down to pH Neither domain I-

RhSA 63. 6
RhSA

PCT/US2011/024959

Table 11: Summary of SEC and DSC Analyses on Candidate SABAs

Clone SEC DSC (Tm)
Monomer (%) Dimer (%)
SABAI.1 923 7.7 63.9 °C
SABAS.1 88 12 70.1°C
SABA2.1 91 9 58.5°C/78.2°C
SABA3.1 99 BLD 65.2°C
Example 9

Characterization of Candidate SABA1 Binding to Serum Albumin
[00188] The kinetics of selected SABA clones purified from HTPP and/or midscaled
material were determined by capturing the respective serum albumin (HSA/RhSA/MuSA)
on the surface of a Biasensor CM5 chip and flowing a concentration series of SABAs
over both the reference flow cell and the captured albumins. In addition, binding to
albumin was carried out under various pH conditions ranging from pH 5.5 to pH 7.4.
HSA-binding Adnectins SABA2.1, SABA3.1, SABA4.1 (SABAS.1) & SABAI.1 cross
reacted with RhSA but did not cross react with MuSA. SABA2 and SABA4 binding is
pH sensitive whereas clone SABA3 demonstrated pH resistance binding to HSA down to
pH 6.0. SABAI.1 fits biochemical criteria for pH resistance and affinity/kinetics down to
pH 5.5.
[00189] Domain mapping was determined by Biacore. Selected SABA clones
purified from HTPP and/or midscaled material were determined by capturing HSA or a
construct consisting of just HSA-domain I & IT or HSA-domain I1I on the surface of a
Biasensor CMS chip and flowing a concentration series of the SABAs over both the
reference flow cell and the captured albumins. Clones SABA2 & SABA1 bound to HSA
and the HSA-domain I-II construct but not the HSA-domain III construct. Clones
SABA3 & SABA4 bound to HSA but not to either the HSA-domain I-II or HSA-domain

IIT constructs. The results are summarized in Table 12.

Table 12: Binding Affinity and Kinetics of Candidate SABAs
(SABAI1.1,2.1,3.1 and 4.1)
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SABA4 HSA 412 +/- 8 (n=4) 7.82E-04 Neither domain |- RhSA >1000 3.83E-03
[l nor |11 (interfacial?) SABAL HSA 47.2 +/- 18.2 (n=9) 4.57E-04 +++
Donai n | -WO 20Rm8A0F378 +1-313 (n=4) 5. 45E-03 Exanpl e POTHSaotnat950Nn of
the In Vivo t112 of Candi date SABAs [00190] The half-life of HSA in m ce
was determned to allow for eval uation of HSA-

Adnectin | Target Kp (nM) Kot (s') | Resistant to pH | Epitope on HSA
7.4—5.5
SABA2 |HSA |[33.8+/-20.5(n=6)|1.71E-04 -- Domain I-1T
RhSA 63.6 4.42E-04
SABA3 |HSA 863 6.82E-02 | +++ (down to pH | Neither domain I-
RhSA 431 3.37E-02 | 6.0) I nor 1T
(interfacial?)
SABA4 |HSA 412 +/- 8 (n=4) | 7.82E-04 -- Neither domain I-
RhSA >1000 3.83E-03 IT nor IIT
(interfacial?)
SABA1 |[HSA [47.2+/-18.2 (n=9) [4.57E-04 -+ Domain I-11
RhSA | 778 +/- 313 (n=4) | 5.45E-03

Example 10
Examination of the /n Vivo t,, of Candidate SABAs

[00190] The half-life of HSA in mice was determined to allow for evaluation of HSA-
5 binding Adnectins in mice as the HSA-binding Adnectins do not cross react with MuSA.

HSA was injected into the tail vein of approximately 6 week old Ner nude female mice at

a 20 mg/kg (Figure 11A) and 50 mg/kg dose (Figure 11B), and the concentration of HSA

in blood samples taken at intervals post-injection was determined by ELISA. The ti, of

HSA injected into mice at 20 mg/kg and 50 mg/kg were determined to be ~24 hrs and ~20

10 hrs, respectively.

Half-Life Determination of SABA1-4 in Mice
[00191] One liter E. coli growth of HSA binding clones SABAI1.1, SABA2.1,
SABA3.1, and SABA4.1 were prepared, purified and endotoxin removed. Each SABA

15  variant was injected into the tail vein of mice, and the concentration in blood samples
taken at intervals post-injection was determined by ELISA.
[00192] The pharmacokinetic profiles of each SABA were compared in the presence or
absence of HSA in approximately 6 week old Ncr nude female mice. The mice that were

co-injected with HSA had the HSA premixed with each SABA (HSA in a 3-4 molar
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5 binding Adnectins in mce as the HSA-bi nding Adnectins do not cross react
with MuSA. HSA was injected into the tail vein of approximately 6 week ol d
Ncr nude weralieosiose at a 20 ng/ kg (Figure 11A) and 50 mgTRis2a0se496%i gur e
11B), and the concentration of HSA in bl ood sanples taken at intervals
post-injection was determ ned by ELISA. The til2 of HSA injected into mce
at 20 ng/ kg and 50 ng/ kg were determ ned to be -24 hrs and -20 10hrs,
respecti vel cedibebadst iR vRRIEY M Matas Qe @fve RABRL shd RhM 4@ diPRI8ML ke iter
E. coli growth of HSA binding clones SABAl.1, SABA2.1, SABA3.1, and SABA4.1
wer e pr epar@euse perpmfajtagnin nbhegntdifo /i B A kbuieaice psna SABASG Bows whereaswas

injected i ect aloypwgin. of . m.ece. tr gt i %ﬁlsarrples
taken at | neophEfiL ASaphl rtelhicBl Rinds) bt SRR I Lo R el B 37 e
phar macoki nigt (Eigjpre dRA). eBhedial fadie bf SSABXY . Wwaar @ice phpat eds §.24 hdres phesanice or

absence of .An roxi mat.ely, 6. k ol r nud le m.ce. . The mce
Fhat o duiih B SRRAS TG i R sk DRt s - b R B BB C Han T
a 3-4 nol arrexeenp®). PREpISErinSABARdI iR ehi&d PR&aWAS 098186k WherehOthe KA and

RhSA and did not bind the nouse serumal bumin. The half-life of SABAl1.1 in

m ce pl asmelifasSOBAA lisgurisctohwiteBSAtvrs Opdiboutsi ¢ 62-tld iopipaye in halplifen;j ect ed
W th HSA “ﬁ@iégeg@“&ﬁe haﬁf—ﬁf@%f%gb%!lrlﬁ Bﬁ%spg%hﬁ WRbleelHof€ \x(h%!egiﬁlgﬁéiﬁp‘) . The

hal f-1ife 1 1n mce plasma was ours whereas t f-life
of SABA2. 1 lifo-of BABAHed-injedidl WBAHSA VAR 48 hvowsr 57 7-fold b2rehelinhalfikfedBigerei n hal f

l'ife (Fjgur 2B). The |f-1ife of SABA3.1.in m pl asma was 0.28 hours
wher eaol € he i £ VT bt arats SIS Aapaict BRI T ABA was 053 hour o &
-2-fold increase in half |ife (Figure 12C). The half-life of SABA4.1 in

m ce plasma was. 0.66 hours whereas the half-life of SABA4 co-injected with
HSA was 4. 6HHELHS Detgrminatiqn of SpBeylelaand SABA] i (yinpoleps Yerkeyio12D). A
summary of [{hf3pr g et SXAMIR doje SHOMEY chibeh Giy&f SABA 1HRIlISAE 4.1

Det erm nation of SABAl.1 and SABA5.1 in Cynonol gus Monkeys [00193] A three
week si ngl ewaiesadysiedat cyafomelaie aynkeys troRpsass pisABADkncgidt SABRDC1 kgvas

conduct [ t S YoYol'q ' - per kg
15 (mpid? ol BRTRY 38 oINS oS PR AT MRl Bl B £
eval uat ed ugiantfativedld A asddiavey Hiak Has dravslepedats slatgctithat diwatn tieplaleped t o

detect the Adnectn,in plas l.es. SA has -life in.the range
of 06- 137 HEMPE $ABAR RS IRER AR I Rine SPORLT 000 RS T b silifet ana e
gnl y ][reasu[]ﬁaabbleidmmdbhez lgiulrﬁa‘hdu@sbﬂléllﬂéas?&b[esin tH%i]ZgLIFA up4o PQOamﬁf(sB sunmar i Izes
ata for these claones and conpares ta from cynonol gus 20 nonkey. Exanple
11 Char act eFP¥aTH ArAnHE SABRIZE it fﬁbt%‘ﬁ? %Wﬁ%omﬁliegg%%%%%n 2w 2 B nds
to HSA and 25[00194] SABAl.2, a "core 1" 1Fn3 conprising an (ED)5

extension (SEQ ID NO 190) bound to human serum al bum n (HSA) at neutral pH
and 25 C with an average associ ation rate constant (ka) of 8.21E+03 M 1s-1,
and an average dissociation rate copgtant ;(kd) of 4.43E-04 s-1, for a

cal cul ated average Kd of 55.3 nM (Table 13). For rhesus serum al bunin
(RhSA), the neasured &hergigozagionotPAaBAdBindateel c¥mgnadbumias 30 6. 6E+03
M 1s-1, an i iat § t tant was 3.78E-03 s-1, giving a
cal cul at edd%’%/%&la'ggﬁigg@%%Hﬁ%ﬁgﬁ\bﬁﬂ%asur abl e interaction between SABAL. 2
and nouz®e Oj00TH] seABAI Q) Dtooien ”c B dompriGinsar (BEX)s axgention (SH) IANOTag0)e 13 and

Figure 15)., At 37 C,_the ka WD / 103105PCT/ 1/024959 and kd
i ncr eased b@(‘%@r}mflafléergmf%iu&}m%%Beqtﬁ?@?gféﬁwi%ﬁ PEEECin affinity
for HSA andasddciatibh exté@ddnktantt(¥a)fod 8. 2RPSA NiTabked dndgveragabk&cibBon Hinet i c

Paraneters for SABAl. 2 Bindi _rllgf to Albumns, in HBS-P Buffer Al bumn Tenp
(C) ka (1/ h%)}lst&la (]fd_@/oglek%O(lﬁM or a calculated average K4 of 55.3 nM (Table 13). For

rhesus serum albumin (RhSA), the measured average association rate constant was
30  6.6E+03 M's™, and the dissociation rate constant was 3.78E-03 s, giving a calculated
average K4 of 580 nM. No measurable interaction between SABA1.2 and mouse or rat

serum albumin could be observed up to 1 uM (Table 13 and Figure 15). At 37 °C, the ka
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Human 25 8.21 1.19 E+03 4.43 0.65 E-04 55.3 13.7 Rhesus 6.60 1.18 E+03
3.78 0.45 E-03 580 62.6 Mouse no observabl e bi nding Human 37 3. 38E+04

8. 15E- 04 w0.2011RAe®Es 1. 89E+04 1. 85E-02 977.4 Mouse noPolvasemalokesdi ndi ng
5 [00195] Additionally, a calorinetric titration was perfornmed to determ ne
t he stoichionetry between SABA1 and HSA. For this study, SABAl.1, a "core
1" 1Fn3 conprising a H s6 extension (SEQ ID NGO 189), was used. HSA (10 IA
per i nj ecti gy K@finckdiRedbelwdéh PHOEEHIN, 1§mn&gtb<ar1)z msndrsus@ﬁltﬁémty%pfme
calorimetric cell containing SABAL.1 at a 1Oconcentration of 8.11.1, M The
experi ment Wdd/ ke pidmper&hSa7Tablp h3)PBS buffer pH 7.4. Figure 16 shows t hat
SABAl. 1 binds to HSA with 1:1 stoichionetry. SABAl.2 Binds Potently to HSA
at Low pH [00196] The long half-life of albumns (e.g., ti/2 of HSAis 19
days) is due Tabld B gengtarRarameters for SABA1.2 Binding to Albumins, in HBS-P Buffer

Albumin

Temp (°C)

ka (1/Ms)

kd (1/s)

KD (nM)

Human

Rhesus

Mouse

25

8.21£1.19 E+03

4.43 £0.65 E-04

55.3+13.7

6.60 = 1.18 E+03

3.78 £0.45 E-03

580 £ 62.6

no o

bservable binding

Human

Rhesus

37

3.38E+04

8.15E-04

24.1

1.89E+04

1.85E-02

977.4

Mouse

no observable binding

[00195]
stoichiometry between SABAT1 and HSA. For this study, SABAI.1, a “core 17 19Fn3
comprising a His6 extension (SEQ ID NO: 189), was used. HSA (10 ul per injection of

Additionally, a calorimetric titration was performed to determine the

115 uM protein solution) was injected into the calorimetric cell containing SABAT1.1 at a
10 concentration of 8.1 uM. The experiment was performed at 37 °C in PBS buffer pH 7.4.

Figure 16 shows that SABA1.1 binds to HSA with 1:1 stoichiometry.

SABA1.2 Binds Potently to HSA at Low pH
[00196]
to the fact that they are recycled from an endocytic pathway by binding to the neonatal Fc

The long half-life of albumins (e.g., ti» of HSA is 19 days) is due in large part

15
recptor, FcRn, under the low pH conditions that exist inside the endosome. As shown in
Table 14 SABAI.2 potently bound HSA at the endosomal pH of 5.5, suggesting that the
ti2 of SABAL, once bound to HSA, would also benefit from the FcRn recycling
mechanism.

20

Table 14. Comparison of Albumin Binding Kinetics at

pH 7.4 and 5.5, in MES Buffer

ka (1/Ms) kd (1/s)

albumin pH KD (nM)
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15 to the fact that they are recycled froman endocytic pathway by bindi ng
to the neonatal Fc recptor, FcRn, under the | ow pH conditions that exist

i nsi de t woendowsree. As shown in Tabl e 14 SABAL. 2 pot enPCy/usound2494SA at t he
endosomal pH of 5.5, suggesting that the t112 of SABAl, once bound to HSA,
woul d al so benefit fromthe FcRn recycling nechanism 20 Table 14.
Conparison of Albumn Binding Kinetics at pH 7.4 and 5 5, in MES Buffer

al bum npHka (1/ ; Wﬁ@é@é\i@uug@ lS‘s gJ(hM 2959 al bumi n

pH ka (1/Ms) kd|[(1/s) KD |(nM 3 5.5
9. 44E+03 2. 70E- 04 %8. 6 7.4 61.46E+039.26RHB- 03 H4RF- (Fhesus 419
uman
5.5 9.44E+03 2.70E-04 28.6
7.4 6.16E+03 2.95E-03 479
Rhesus
5.5 7.57E+03 2.72E-03 359

SABA1.2 Binds to Domains I and II of HSA, but Not Domain II1
[00197] The binding site SABA1.2 on albumin was mapped to the N-terminal domains
I or IT using recombinant HSA fragments and has no detectable binding to domain II1

5  (Figure 17). Because domain III is the domain of HSA that primarily interacts with FcRn,
it is less likely that SABA1.2 would compete for HSA binding to FcRn, again increasing

the possibility of fully leveraging the recycling mechanism for enhanced half-life.

Example 12
10 In Vivo Pharmacology of SABA1.2
[00198] A four week single dose pre-toxicology study of SABA1.2 was conducted in
cynomolgus monkeys to assess pharmacokinetics and immunogenicity at two different
dose levels. The pharmacokinetics and immunogenicity were also evaluated in a three-
week, single-dose pre-toxicology study that included both intravenous and subcutancous
15  administration arms. Additionally, the pharmacokinetics of SABA1.2 was evaluated in
two separate, single dose pre-toxicology studies in cynomolgus monkeys using a
quantitative ELISA-based assay that was developed to detect SABA1.2 in plasma
samples.
[00199] SABAIL.2 was administered to monkeys at 1 mpk and 10 mpk IV. As shown
20  in Figure 18 and the parameters described below, the Cmx and AUC increased
approximately linear with dose. Non-compartmental analyses using WINNONLIN®

software were performed to evaluate pharmacokinetic parameters. The clearance (CL) for
SABA1.2 at 10 mpk was 0.15 ml/hr/kg, the beta phase half-life (t;,2) was 143 hours, the

volume of distribution (Vz) was 30 mL/kg, and total drug exposure (AUCall) was
25 5,609,457 hr*nmol/L (Table 15). The clearance (CL) for SABA1.2 at 1 mpk was 0.4
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5.5 7.57E+03 2. 72E- 03 359
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t he N-terwOnrall/wsmwai ns

detectabl e binding to dormain I
domain of HSA that primarily interacts with FcRn,
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possibility

hal f-1ife.

or |1

HSA bi ndi

SABAl. 2 Binds to Domains |
[00197] The binding site SABALl.2 on al bum n was napped to
usi ng reconbi nant HSA fr agwarsee 1aadshas no
5 (Figure 17).
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and t ot al
Cg_r&a' [ 00200] Af
chic BriagetcpHar Wk ieMoekeybof i | es were

After

SCor |V

4 The cl earance (CL)
& half-life (t112) was 124 hours,
drug exposure

simlar (anﬁfﬁﬁ%gZ§=ﬁbT?tﬁﬁﬁﬁffﬁﬁﬁ{ﬁ%=aﬁa%v§€> pf t war e
wer e perforjned §o val ugt e pharnacokinetic parpneters. The cl earancg (CL)
for SABAL. 2 aDm%(H%N%PV was 03122 mj hr/kg the|betajphasg haltrlifte|(t112)
was 125 hours. _the vaol unge of 'di stri hllfiqn Az2)twas ‘Aﬂ m /lkg —and tofal drug
exposure (AUCalRoutagdfs 357, 993 vhr *nnpl / L i("Tabl e[ 15) .1.vThe dl ear&fice (CL) for
SABAL. 2 at |1 mpk.SGasgs [0.32 m/hr/kg, the beth phase halff-life (t112) was
134 hours, |[the volune of] distributijon (Vz) was| 10 62 nli/Kg, and total drug
exposure (AUCal | )Nwas 251, 3393hr*nnpl /L @Tabl e] 15). 1The $C relative
bi oavai | abi fH-ty—{FH—cergared—teo—tViwas—O—F—Fapte—15—Pharracelkinret C
Par anet er s fo(FLéﬂthlfﬂ?@ ifn Nbﬁ)k‘bys St udy0#51 2 Doseo-@?rg/ kg) 1 Op 8¢

Vz (mL/kg) 7 30 40 62

AUCall 214,636 5,609,457 357,993 251,339
(hr*nmol/L)
beta T, (h) 124 143 125 134
Bioavailability (F) n/a n/a n/a 0.7
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1 1 Route of admnistrationi.v. i.v. i.v. s.c. N33 12 CL (nm/hr/kg) 0.4
0.15 0.22 0.32 Vz (nL/kg) 72 30 40 62 AUCall (hr*nnol/L) 214,636 5, 609, 457
357,993 280,288%0bwsa T1/2 (h) 124 143 125 134 PCT/US2011/024959

We claim:

L. A polypeptide comprising a fibronectin type IIT tenth domain ('Fn3)
wherein the '°Fn3 has at least one loop selected from loop BC, DE and FG with an altered
amino acid sequence relative to the sequence of the corresponding loop of the human

5 'Fn3 domain, and wherein the polypeptide binds the p19 subunit of IL-23 with a Kp of
less than 500nM

2. A polypeptide comprising a fibronectin type IIT tenth domain ('Fn3)
wherein the '°Fn3 has at least one loop selected from loop BC, DE and FG with an altered
amino acid sequence relative to the sequence of the corresponding loop of the human

10 '°Fn3 domain, and wherein the polypeptide binds the structural epitope of the p19 subunit

of IL-23

3. The polypeptide of claims 1 or 2 wherein the BC loop is selected from
SEQ ID NO:2-6.

4. The polypeptide of claims 1 or 2 wherein the DE loop is selected from

15  SEQ ID NO:7-48.
5. The polypeptide of claims 1 or 2 wherein the FG loop is selected from
SEQ ID NO:49-59.
6. The polypeptide of claim 1 or 2 wherein the BC, DE or FG loop amino
acid sequence is at least 80% identical to any one of SEQ ID NOs: 2-59.
20 7. The polypeptide of claim 1 or 2 wherein the polypeptide amino acid
sequence is at least 90% identical to any one of SEQ ID NOs: 60-100.
8. The polypeptide of claim 1 or 2 wherein the polypeptide amino acid
sequence is at least 90% identical to amino acids 3-96 of SEQ ID NOs: 60-100.
9. The polypeptide of claims 1 or 2 wherein the BC loop sequence motif is
25  GHYPX;HX; shown in SEQ ID NO: 257, wherein X; is either methionine or leucine, and
X, is either isoleucine or valine.
10. The polypeptide of claims 1 or 2 wherein the FG loop sequence motif is
YYX3X3X35X3YX;5X31 shown in SEQ ID NO: 258, wherein X5 can be any amino acid.
11. The polypeptide of claims 1 or 2 further comprising one or more
30  pharmacokinetic (PK) moieties selected from the group consisting of polyethylene glycol,
sialic acid, Fc, Fc fragment, transferrin, serum albumin, a serum albumin binding protein

and a serum immunoglobulin binding protein.
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Bi oavailability (F) nfa nfa nfa 0.7 W claim 1. A pol ypeptide
conprising a fibronectin type IIl tenth domain (10Fn3) wherein the 10Fn3
has at | eset2oom®3iosop sel ected from |l oop BC, DE and FG wCrlusanimab49ey ed

am no acid sequence relative to the sequence of the correspondi ng | oop of
t he human 51Fn3 donai n, and wherein the pol ypeptide binds the pl9 subunit
of IL-23 with a KD of |ess than 500nM 2. A pol ypeptide conprising a
fibronectin typgylll Th@pwpegga%fmaﬁl%qlfmremé 9Knn51&1§ cfr&al yas at | east
one | oop selected fromloop BC, DE and FGwth an altered amno acid
sequence reglgialve to the sequence of the corresponding | oop of the human
1010Fn3 domai n, and i | epitope of
the pl9 subuni t gf |ﬁﬂgéﬁh%ph&g§gﬁ#ﬁg%%gF@ﬁ%ﬁ%&ﬁgwg %' 5%%%L¥&§ 2 wherein
the BC | oop is g6l ectledpdlymmtiBHe clabnNOwhesin the cysteine hnkelihs séléneedpfalny pept i de

f clai 1 2 wh 1 SE 7-48.
5. The pol yBERERRE BRI o e e r S GG S e e T G OE BkPER o
SEQ I D NO 4@o%fin SEQ ID N®: 10he pol ypeptide of claiml1l or 2 wherein the BC,

DE or FG | oop anlno acid sequence t | east, 80% i dentical to any Jone of
SEQ I D Nos: 2-593 207 pﬁﬁ@n%wﬁ@»b%% F CQUIRQNHPA CYRPTEINGHRG RALYPepts of

pol ypept i deang-%@@féﬁhﬂ lslequﬁé}&ﬁ tllescoﬂipohﬁ@ﬁffs e%@%aﬂl?%ﬂddt&@ﬁ fit® any one of SEQ
| D NGs: eptide of claim1 or wherein the

pol ypepti de ani Hé- acﬁdnﬁb%@h@éu% n%ﬁﬂle pehegenigypf T:iélﬂtCP]é%ﬂOHtPHSla%] no acids
3-96 of (ﬁEQOInQCN%the Q(q q%aggde of clalml 14 \%th I-Eh?j 1B%h3éﬂ%9ﬁt eﬁ@ctgft: SR 1 or 2
whereln the BC | oop nce notif shown in SEQ I D NO 257,
wher ei n X|‘Wshéwtﬁ@mmnﬁkh@umnmeIbﬂ3M@mﬂmhépdbnd X2 is either isoleucine or
val i ne. 10. The pol ypeptide of clains 1 or 2 wherein the FG | oop
sequence notif is YYX3X3X3X3YX3X3l shown in SEQ ID NO 258, wherein X3 can
be any am no acid. 11. The pol ypeptide of clains 1 or 2 further
conprising one or nore 30 pharmacokinetic (PK) noieties selected fromthe
group consi sting of polyethylene glycol, sialic acid, Fc, Fc fragnent,
transferrin, serumal bumn, a serum al bum n binding protein and a serum

i mmunogl obul i n binding protein. WO 2011/ 103105PCT/ US2011/ 024959 12.
The pol ypeptide of claim 11l wherein the PK noiety is polyethylene glycol.
13. The polypeptide of claiml or 2 further conprising a cysteine |inker.
14. The pol ypeptide of claim 13 wherein the cysteine linker is selected
from5 the group consisting of the am no acids GSGC shown in SEQ ID NO 101

and EI DKPCQ shown in SEQ ID NO 102. 15. A pharmaceutically
accept abl e conposition conprising the pol ypeptide of any one of clains
1- 14, wherein the conposition is essentially endotoxin free. 16. A

nmet hod for regulating the pathogenicity of Thl7 cells conprising
10contacting the polypeptide of claim1-14 with IL-23 in an anount
effective to interfere with the reaction of endogenous IL-23 with Thl7
cells.
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