PCLYPEPTI DES, ANTI BODY VARI ABLE DOVAI NS & ANTAGONI STS
The present invention relates to protease resistant

w@iogpepsi des, i mmunogl obulin (anti body) si nglBCT/GB2008/050404
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vari abl e domai ns and vascul ar endot helial growth

factor (VEGF) antagonists conprising these. The
invention further relates to uses, fornulations,

conposi tions and devi ces conprising such anti-VEG-

l'i gands. BACKGROUND OF THE | NVENTI ON Pol ypepti des and
pepti des have becone increasingly inportant agents in

a variety of applications, including industria
appl i cations and use as nedical, therapeutic and

di ag PN PERARHS ANTIRRYSY v AR 01 PIOMBIIYS 0 W8 AGONISTS
states, such as Cancer and inflanmatory states (e.g.,
COPD), ..t he _anmpunt of t eases present .in,a tissue .
organ’ 3P BRerRIealy R BRES e G i g Rgp ddBnfirpypogtobutin
a(AntiBBdy) sih@ft VaiabRaReainkting vakGill 828 8oth8lid) LEVEBIRI0ICAEGF)
result in accel erated degradation and inactivation of

e A BBMBUSOTPNENRS hescad e HTveniierr Bipdat ektgsdp upese rmulations,

p ' r NSt g I ered to

P PP 3R B B e 0 o B S LR OBLD P2

potential for in vivo use (e.g., use in treating,

di agnosi ng or preventing disease) have only limted
eBAIIAGRODBTD OFETHREN VANTIONI dl y degr aded and

i nacti vated by proteases. Protease resistant

pol ypepblyggsides ovd ptidevenalbeasivanicagsaglyigporxamgb@s in a
prot ease resistant pol ypeptides remaining active in )
viaristy ehapplications, igelydwgdedustind ppplicati disg agmedical, therapeutic
a di : i ni f. i : : ' '

¢ R ERELY padr A D RGBS 8Eic) R 260 CAnEE: and
nagdnmhBorysxditst (8. gf, WOPIDP tiovagoune bhpdsake gedeacin a tissue, organ or

pol.ypeptides that are resistant to protease . _
d%‘b‘lmégg”t&olﬁ thingy 18T AAPECIY LS FURMTECH) IBPI5ATCe alihis increase in

agtodhksd Yoan YEIT 1Y B 1dr e @ déé'ﬁﬁﬁfoﬁ%ld ReRAVA I RAIS nous proteins

honmodi neric gl ycoprotein existing in several alternate
f anche!l therapeudicgepedasapolypepsiged aidngoeinsitha apr ddmenistered to treat

transcript (Leung et al, gqii Scj ence. 246:. 1306) . .
Ve s ABrart el S B el e pEleRUaTPT 11y 4 el use n
( ¥Bhingdgiagh Rirg & Rdichtihy disGast NElie nKASGEHEREf T EAMRG usc@hey are
process inportant in inflamation.

rapidly degraded and inactivated by proteases.

Protease resistant polypeptides provide several advantages. For example,
protease resistant polypeptides remaining active in vivo longer than protease sensitive
agents and, accordingly, remaining functional for a period of time that is sufficient to
produce biological effects. A need also exists for improved methods to select

polypeptides that are resistant to protease degradation and also have desirable biological

activity.

VEGEF:



An i nportant pathophysiol ogi cal process that
facilitates tunor formati on, netastasis and recurrence

WO 2008048047 angi ogenesi s. This process i s nedi at CI/GB260R©O50404
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el aboration of angi ogenic factors expressed by the
tunor, such as VEG-, which indyce the formation of
bl ood vessels that deliver nutfients to the tunor.
Accordingly, an approach to treating certain cancers

isto it tu r an en Si iated b

{ner oby Faiiar kY e T R TR R Gy Sy xising in
Cesetaeallernhtd Conmsl (ﬁleao Hlﬂéf’ﬁﬂh\i'e%@halﬁg lopadyrihat triiseEit (Leung et al.,
human VEGF t hat has been approved for treating

c 6%k Seicase nd00). NEGRs %wdylow@faérvla&fdﬂ%r@eagea&ﬂttyw (VPF)

VB A L v kR AP ok A RS hafinion
factor receptor 2. Targeting VEG-F with currently
avai | aBhenpbeudpethopbysidlsgindtpredfetedini faeilitaiesalumor formation,
patlents r for all cancers. Thus, a need exis

r
| MSFEEY AA B ECRGSHS (RN R 2R e r NEHY OBTH ésrmeélated By the
p@ltab&laﬁ!&i Giadngﬁ%%ﬁlictfh&l@l% RplRUeY tf?é/tu\éﬁg:s&h s V\E@ﬁ:C WHah induce

proliferative di seases a Agé rel ated macul ar
déﬂgefnlenaaton@f olt QWD)eyselS\lE@ﬂe ay ralltrsejlmo@ethe funpdri descendirighy, an
sorders an e di sease

|
Rt il SR Bl 6B OB 4 R Ry Bhiea by VEGF.

t {hebdbe Sta@finEfhadainiol nASIAETgM qg%‘l’!ic&@niabeG@@t&iht il 3 i§ @'hﬁmamzed
of VEGF in the patholo (Fava et al

Esayiboe ¢hat bggs hgman V; thphl@eéshqplﬁﬁpmpv@ for tregyog co\iprecta'll cancer.

IRl i Ao A AAERS Brafon s mors

Whi isihd 3G E andaehibatindiog o RS EGETte cpidsinmil %t@mﬁCfa(ttﬁr fiebé&ptor 2.
muri ne collagen i nduced arthritis nodel

In
these SARRUESE VRABEIEEYFEREY %‘f?ﬂﬁwe&lllf‘éal?%‘rli;ﬂ i§ nohelfessiyein all
n I t
ool Ok a1 Safors Ml SRR G o B (AR cancer
aandothtr maththil cg e eomdldOMdlmchbﬁME%tag)Iwasde piolgemsiee diseases
i 2 relpdpdaper degggiog (AMmRne “rea T 2T

5922-5927) . Hence targeting VEG-F may al so be of benefit
intreating RA, and other conditions e ..g. those

as SoCi é(EéE hdstaksoi beth amplhitaladrin artnomataot dikerdem end autoimmune

OERET T B AU B BT oM SR ARSI i pacints

ahigllighted the potential role of VEGF in the pathology of RA (Fava et al., 1994, J.
Exp. Med. 180: 341: 346; Nagashima et al., 1995, J. Rheumatol. 22: 1624-1630). A
role for VEGF in the pathology of RA was solidified following studies in which anti-
VEGF antibodies were administered in the murine collagen-induced arthritis (CIA)
model. In these studies, VEGF expression in the joints increased upon induction of the
disease, and the administration of anti-VEGF antisera blocked the development of
arthritic disease and ameliorated established disease (Sone et al., 2001, Biochem.

Biophys. Res. Comm. 281: 562-568; Lu et al., 2000, J. Immunol. 164: 5922-5927).



sequence that is at |least 97%identical to the am no

aci d sequence of DOML5-26-593 (shown in Figure 5). In
wor@sasiedi nent, the percent identity is at | eBST/GB08/050404

99% In one enbodi nent, the polypeptide is

DOML5- 26-593. The invention further provides

(substantially) pure DOML5-26-593 nononer. In one

enbodi nent, the DOML5-26-593 is at |east 98, 99, 99.5%

pure or 100% pure nononer. |n-one aspect, the

i nvention provides a polypeptide (e.g. that is

prot ease resistant) and that is encoded by an am no

aciliense wgﬁm YIE@F nilay 2dito heef Pen@0%4 itrdatiitg Al andooth¢reconditions

aci DOMH wn in figure

©& 31305“’ A sl rar%lﬁl%a“oP %a?%gw%muéf ‘ﬁ%""“?y is at

| east 70, 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98
SUMM ARYoOF THENEN WRKDIdNENt t hat protease resistant

pol ypeptide is obtainable by the nethod descri bed

herigi dhef @pedts Gleainveigiopr So@RIBS al Ry SdpaaE cp :pﬁﬁlﬁgtdndﬁﬁmo acid

In one aspect, the invention provides a

SequehED dad lwt kastati A ddentical etha eriBo gk sqqgera:ts qfela@Mlés% 593
t |
nd PR EER 1 e RRE Ay LR Rl G BMS RS

oneomﬂmdnmetﬁ, dre potypeptideiisl x@BUSRGeSBhatThe Sn‘aintlbﬁéﬁtthé}7ﬁ(u)wdes
acid s the am no_aci d _seguence

<su%?a%%té'b§33lu2%oélté\g%ﬁgkggén%&i He e ep ‘%51”5‘6%8}%881\“5'26'593

is aﬂlQ%‘i‘t)Bt% 9. SVJ&&rQ%Ph@(%'pQFe SeRiRgce 1 s at |east 60,
75, , 90, 91, 92, 93, 94, 95, 96, 97, 98

or 99@6 In one enbodi nent, the percent identity of the
anmilnonaekmtcs é@mn@txldnsorawdtseas@lypmldc 1(c.99 oIS prPO%e resistant)
For. .examl t he nucl e de seguenc ea .. .
and 068155 58T € b pRiCiER oI TE R TS0 PEiusat o pp amine
acid ¥ lénc? Gof TIGM 16a0s DRhbWh Z@tigart Of BMesHéensRslihsntkeWercent
in the art. In one enbodi nent, the nucl eotide

idensigyyieitidenst J0090i §5288. Pbr 92xPheldi Bh 9 W.bcrerd9%. In one
em‘t;o%gnerff_' th&Y ﬂote%e%”ﬂ?%@§ tlcﬁgls Ogtil zﬁ{l% %getﬂ%) met od descrlbed

MxéﬁﬁﬁhﬁﬂﬂﬁmgﬁswaﬁgeHMam@@ﬂﬁmpﬁdﬁr S cereV|S|ae) In one
aspect, the invention provides a fusion protein

R e SRR gt AL e ) 8 in aci
G e 5 i
sequeanee of DOMI15-26-593 and wherein the polypeptide comprises an amino acid
sequence that is at least 97% identical to the amino acid s the amino acid sequence of
DOM15-26-593. In one embodiment, the percent identity of the nucleotide sequence is
at least 60, 65, 70, 75, 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98 or 99%. In one
embodiment, the percent identity of the amino acid sequence is at least, 98 or 99% or
100%. For example, the nucleotide sequence may be a codon-optimised version of the
nucleotide sequence of DOM15-26-593. Codon optimization of sequences is known in
the art. In one embodiment, the nucleotide sequendce is optimized for expression in a

bacterial (eg, E. coli or Pseudomonas, eg P fluorescens), mammalian (eg, CHO) or yeast

host cell (eg. Picchia or Saccharomyces, eg P. pastoris or S. cerevisiae).



am no acid sequence of DOML5-26-593. In one
enbodi nent, the percent identity is at |east 98 or

wWQ@oMs/14014Dne enbodi nent, the inmmunogl obul i n siPg/6B2008/050404
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vari abl e domai n conprises valine at position 6,
wherei n nunbering is according,to Kabat ("Sequences of
Protei ns of | nmmunol ogical Interest", US Departnent of
Fbalth and Hunan Services 1991). In one enbodinent

| e vari apl.e

| euet i RsBeit b aB% G L e R EaTPIsT OB g
tpd§QQﬁMBOEHRQHﬁﬂ@MHOd|nent t he i mmunogl obul in single
variabl e domai n conprises Lysine at p05|t|on 30

mhereln nunbering is according to Kabat .

aspect M eeAspefl-he inyRNRTHRIPYIESS %zhargh%/ﬂiG\FE@munoglobulm single

| VARRROAARHh BBk fn YA ARIEABIRG A RRILR] 983 entical to the
am no aci sequ nce t I's 1denti cal the am no
amﬂmm@mmmwhﬂﬂ%%2&%%%@muﬂm®mmdwmmmn®mwwm
EP gﬁ @ 6rovides an anti-VEGF i mmunogl obulin single
VR déthai n encoded by a nucl eoti de sequence t hat

is at least 80%identical to the nucl eotide sequence

of  DOMPoRben®bdliméih, BB emBRNBOsLBRIM sindlB§aR1€ @&ham comprises
identity is at | east 70, 80, 85, 90, 91, 92, 93, 94,

9%aling@t positiorn® whergigggmbaring s @scpfémg to ksl (nS@anﬂs ‘of Proteins
dgpl\/mnqgéolo%aﬁgﬁtgresgeﬁsl Igél}%lﬂg%n o1 e%a&télna(r:lg g—t%matnagerwg%s 1991).

| east 5596|dent|cal to the nucl eoti de sequence of the

nucl eolr ¢ie setdenes, bt itXMhog13bulbB3ngadandtes @omaihtemprises
v riabl e domain c nprlses an am no acid sequence t hat

ugific PRRRST LAY, ST BUENDIIBIE 1 ASH ngbKﬂzﬁequence of

DCNHS 26-593. I n one enbodi nent, the percent identity

of t hepid @B dddBeeqy %ﬂﬁﬁnb%o@ﬁhﬂ ﬁﬁ‘%E V@L%bl@é@HlZlg co&érlses
80, 85, 90, 91, 92,

ohgsinerbiquisivien 30, Wh@ﬁpennﬁmxmgdEMmDKmemﬂiﬁsian1no aC|d
sequence is at |east 98 or 99% or 100% For exanple,

t he nucl eoti de sequence may be a codonopti m sed
version of the nucleotide sequence of DOML5-26-593.
Codon optim zation of sequences is known in the art.

| n onelredreadpea the inveetidilpoets aiear&exf@ardl@xenm@globulm single
optim zed for expression in a bacterial (eg, . E. coli
oV apdi HBRER SeMPEYNPAN a@ilrg)saég}]geﬂuence that is identical to the amino acid

sequence of DOM15-26-593.

In one aspect, the invention provides an anti-VEGF immunoglobulin single
variable domain encoded by a nucleotide sequence that is at least 80% identical to the
nucleotide sequence of DOM15-26-593. In one embodiment, the percent identity is at
least 70, 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98 or 99%.

In one aspect, the invention provides an anti-VEGF immunoglobulin single
variable domain encoded by an amino acid sequence that is at least 55% identical to the
nucleotide sequence of the nucleotide sequence of DOM15-26-593 and wherein the

variable domain comprises an amino acid sequence that is at least 97% identical to the



manmal i an (eg, CHO or yeast host cell (eg. Picchia or
Saccharonyces, eg P. pastoris or S. cerevisiae). In

Wor@saspert, the invention provides an anti - VBBFI/GB2008/050404
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i mmunogl obul i n single variable domai n encoded by a
sequence that is identical to_ghe nucl eoti de sequence
of DOML5-26-593. In one aspect; the invention provides
an anti-VEG- antagoni st conprising an anti-VEG-

i nmunoal pbul i n si [ |l e domain accordi ng. to. the.

| ATHRaR PR o B 4 R6183! B TP ARERL (BRoR iy or
f ieStucRBAdSRGOAidIERY@ WS TO 751 BEISS, Y&rd1adt,&3, 94, 95, 96, 97,
domai ns, wherein each variable domain is according to

i A% en??’on In peg crakedipree, themsreenhideity ghthegonne acid scquence is at
iaahigt T i . .

SRR ooR SPROREr Ol b, BLnAL RV LARLE AT Qo
eopadisa®ndrsioh lo€ tlemuclzotdd stqaegpeancROM15the 593, (@aloh optimization

sipgle varjable domain is identical to the am no aci X
sBhtraHgIECHES Q-lﬁﬁle?é%.lnlqli‘%ﬁéog’élﬁé‘&t@e Rydeqtidg spucdee is

gg@a‘iﬂlggé f(ﬁ'réx?fégéiéﬁ/ Eﬁq:bdc'f@i‘}'ﬂ] %:, gbwli o }Ssie’)%rﬁoﬁla?,ir %gapylﬁorescens),

In conprising an am no sequence t hat
i themmatiah (¢g GHR) aricas hasti atllegRindiér of SADOMEBHR6E2s5Q8P. pastoris
or differs fromthe am no acid sequence of DOML5- 26-
593 46"%6"Hore than 14 anino acid positions and has a
CDRI sequence that is at |east 50%identical to the

CDR  safseeped@f thORAVERL @bpodidles hrﬂarﬁﬂVEe}}bi@ﬁhﬁ@globuliﬁ@ingle
difference is no nore than 13, 12, 11, 10, 9, 8, 7, 6,
5yaripbleadorpaig encodgdiby @ saeucachpBst wsiidmnticalio dpenucleotide sequence of

egyﬁg' /BAt.o+t he CDR sequence identity is at |east 55,

60, ?}@%,9375, 80, 85, 90, 95, 96, 97, 98 or 99%In

one aspect, the invention provides an anti-VEG-

I mmunoil etedspect shagiventvar prabides asloami-NEGIhprtagoinisg c@mnprising an

am n | d sequence that is. jdentical to.the amno .
a&ﬁ‘t}ie’ﬁy‘é‘ﬁ%&{gfo%&qf% V—%’@% Cgtonyi pespeding B’n‘ﬁ? Hevention. In one
apipediakhd tIREMUHDIARL Q(fmlgggg— Arstad &%@n@ﬁmﬁﬁn@é&lﬁﬂ%le variable
14 amno acid positions and has a CDR2 sequence that
i dormtink,edstcibEh denblegimaimistaceordibB20 segueerc eF wfexample,

n one enbodinentf%gh differ%gfe i S.no

n%/t\{grseirﬁtgh gl_agl_‘%goriig CORIPIISGYf MGNOTYET 6f sa s1r§Ie yariaple (E)I%arm pra
anbMediafek df RS bihkRNariable domain. In one embodiment, the amino acid
sequence of the or each single variable domain is identical to the amino acid sequence

of DOM15-26-593.

In one aspect, the invention provides an anti-VEGF immunoglobulin single
variable domain comprising an amino acid sequence that is identical to the amino acid
sequence of DOM15-26-593 or differs from the amino acid sequence of DOM15-26-
593 at no more than 14 amino acid positions and has a CDR1 sequence that is at least
50% identical to the CDR1 sequence of DOM15-26-593. In one embodiment, the
difference is no more than 13, 12,11, 10,9,8,7, 6, 5, 4, 3, 2 or 1 amino acid position.
In one embodiment, the CDR sequence identity is at least 55, 60, 65, 70, 75, 80, 85, 90,
95,96, 97, 98 or 99%.



In one enbodi nent, the CDR sequence identity is at
| east 55, 60, 65, 70, 75, 80, 85, 90, 95, 96, 97, 98

W@r0089%%141 n one aspect, the invention provi desP@NGB2008/050404
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anti - VEGF i mmunogl obul in single variable domain

conprising an amno acid sequence that is identical to

the am no aci d sequence of 5-26-593 or differs
frontthe antno aci d sequence of E(MMS 26- 593 at no

nore t aci d posit

sequen %O‘tehaﬁt’e tﬂ%\thF%% DBy SEAT 1‘3’51%5181@‘%%%“ single

S egudNEoradin CEMBAsiAS a® Ydind dtiPRQueit akkit r@iﬂl&mtldahﬁ) the amino acid
difference is no nore than 14, 13, 12, 11, 10,

7seqgenas of POML 15260393101 glfilere frg@t t(he Igggmq 1t squuﬁnqg:mf DOMIS 26-

68@9 %tglmg{))re t elég@% égtgfdgg)%ﬁlé)ég gt@%ﬁ&s&éﬁ]égtsgé}&gg% })hgflﬁ at least
oﬁ(é%asémmf totteCDR2aBgc0e pf DOMIES 2689 RN odEGodiment, the

nogl obul i n single varjahle domain c rising an
aenaeml%l@at?éh%lt Hat 11 3% Sehtls ot 4 gnfwel apfnqgcid position.

aﬁi &ée%%bgl 6ntOthe @@t@? c%@nc'%g_éezrgttygéitfl&%ﬁsi 604, '7@ 75, 80, 85, 90,

am no aci d sequence o noé noreé
195,86 f6 Waird9Pesi ti ons and has a CDR sequence that

is at least 50%identical to the CDR sequence of

DOML5- 26- 593 an IS l.east

50% i d8ht1CRPeY dth? Hlée’éftft?zpr%%ﬁ%%% %HC‘ %’Lﬁ%\}ﬂ“‘%’g% n sipgle

0D i BIOQTHhATR et)mphttﬁg ah hin@foRReesdgBerte (R ﬁsaldt:ﬂadm 3the ddhino acid
11, 10, 9, 7, 6, 5 4,3, 2 o0or 1 amno acid

pessiuenasrpl’ DQIMd e 6etBoutidiers rognide gmingordid EmRergsf M 15-26-

,895bh B B TRBRLHRL Johbaa b PR Rl s e
t B@olidureiahl t0mhdCDRB degueade aﬂDOi\m-Bmwhﬂgtecﬂmﬂoldﬁnent the

S|n | e variabl e domai n_conpri ng an ani nag
isesice iy mpamoredhay hilBe b llo IQ e Safritne: %.épaogéq%m%cld

E s%%\({l%%?t %8% H’I'ineﬁ't fﬂfl gERf s{eaﬁ%ﬂcb%&mﬁg affhd 55, 60, 65,70, 75,

uence o no nore than 14 amnin
a8®d5p9&ﬁbtaméﬂaa&oh%§éa CDRI sequence that is at
| east 50% i denti cal to the CDRl sequence of
DOML5- 26- 593 andhha equence i s at ? I
50% i dBhYTSCRPCH ot R RSP rg?é Hrats %’%‘ﬁ’é‘ i sipgle

O0& i BI@GHhATR BbmpfidlBg Sh Eﬁlﬁfoeelfﬂ:@@sdqﬁer{b@ thR ﬁ@1d%ﬁﬁ9dil fo3he &rhino acid
11, 10, 9, 8, 7, 6, 5 4, 3, 2 or 1 amno acid

pmutelilcz@rpf DEMY ﬁéﬁ6ei9écfmdmfi§¢rs frognige gminspadhd GORCRISAIEHIM 15-26-
| 9&? t E(I) Sl%ré Sah §2BEGHd é’c% gosat ions and has a CDR1 sequence that is at least

50% identical to the CDR1 sequence of DOM15-26-593 and has a CDR2 sequence that
is at least 50% identical to the CDR2 sequence of DOM15-26-593. In one embodiment,
the difference is no more than 13, 12, 11, 10, 9, 8, 7, 6, 5, 4, 3, 2 or 1 amino acid
position. In one embodiment, one or both CDR sequence identities is respectively at

least 55, 60, 65, 70, 75, 80, 85, 90, 95, 96, 97, 98 or 99%.

In one aspect, the invention provides an anti-VEGF immunoglobulin single
variable domain comprising an amino acid sequence that is identical to the amino acid

sequence of DOM15-26-593 or differs from the amino acid sequence of D DOM15-26-



| east 55, 60, 65, 70, 75, 80, 85, 90, 95, 96, 97, 98
or 99% In one aspect, the invention provides an

W@Rri0BAMESF | nrunogl obul i n singl e vari abl e donaP@I/GB2008/050404
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conprising an am no acid sequence that is identical to
the am no acid sequence of 5-26-593 or differs
fromthe amino acid sequence of DOML5-26- 593 at no
nore than 14 am no acid positions and has a CDR2

S ence th [ | east 50% i

S S ERnb t R ot S6R ng s AR RT el i s

| SoBtiddreRsl to IRV DRE REquEabe bODOME] LIIR39S efURRGECOR3 sequence that

DOML5- 26-593. I n one enbodiment, the difference is no

nmisraé laapiatP¥e glentigal to the GIPR3 gequgnce;of [OM 5-26-593. Iipoggyembodiment,
e {5 e

SRS RIS L. PE IR TR 5 20 1 08k aci

6P0sitdm. [Mbne émbodidhen8dne BObotALDRGecqudice A8ntitics ¥OBmpdcrively at

one aspect, the invention provid an anti - VEGF

| tndah B 1t 751 RS- B SaBh- ddhas 19 Bompr i i ng an

am no acid sequence that is identical to the amno

aci d Sﬁﬂ%ﬁe&fthmal 518988 afdhdif-¢ESH ﬁIQHfﬁlﬂd%ﬁ)b%ﬂ'h@ngle

aci d sequence of DOML5-26-593 at no nore 4 am no _

agirehbpodinndin aemariging as ariroDRId mq@rmél@atnmmltenm@l tot the amino acid

| east 50 uenc

oo sy kegtaos’ B e TRy RSMIRD RS Shavegee pLROMIS-26-
S69% atd%l’thblféahad Pt 4o QRN s RIUS BEhAfa OONE Re@Rn&OBaNd at least
has a sequence that is at |east 50%identical to

t A o@dmw@léq @%@Q%fsem@@@o%@ 26 AYDard kastsddPRé ﬁﬁquence that
t 3¢
7!192% ?éagtf ﬁfﬁ &%’ﬁ‘uéﬁ 6(?81{@51@3 L cl % OpOSI | é#@?’l‘%. g?] céne embodlment,

am no

et‘HéQliiffﬂ'éﬁkte: is apoendd¢ tHawd 3912, dachy, GDR B e aehce2iodenhiifidyacid
is at |least 55, 60, 65, 70, 75, 80, 85, 90, 95, 96
oposiiga. Jp cggembpdinisag ons 9BReth GIPR sequpaer idepiitiss dvicgeastiyely at

a[étaftssvgéy% ang ?908‘058% b@‘@s”ﬁ6 @g%% guence that is

east 5 %l nti'cal f sequence of
DOML5- 26-593. I n one enbodi nent, the CDR sequence
i dent i tnyoriesaspect] thagtvestion BOyi1deSan #0j-VESF @0nuigi]obulin single
90, 9 6, .97, 98 .or 99% The, anta
st ithaif ComBiiRt af apio aisc SOR SRR s HRYAT gy the gino acia
PEueRRT FOMN 81281 19 3dL 81 ck PR thOimBY AT LqukHde bf BOME5-26-593
of conditions as herein described. In one aspect, the

i phisrmpisrihan byandine asidl posttionymFhasr GBBAissquenas thaisat least 50%
CH:\)%[IC&I to the CDR1 sequence of DOM15-26-593 and has a CDR2 sequence that is at

least 50% identical to the CDR2 sequence of DOM15-26-593and has a CDR3 sequence
that is at least 50% identical to the CDR3 sequence of DOM15-26-593. In one
embodiment, the difference is no more than 13, 12, 11, 10, 9,8, 7,6,5,4, 3,2 or 1
amino acid position. In one embodiment, one or two or each CDR sequence identity is

at least 55, 60, 65, 70, 75, 80, 85, 90, 95, 96, 97, 98 or 99%.

In one aspect, the invention provides a anti- VEGF antagonist having a CDR1
sequence that is at least 50% identical to the CDR1 sequence of DOM15-26-593. In
one embodiment, the CDR sequence identity is at least 55, 60, 65, 70, 75, 80, 85, 90,



sequence that is at |east 50%identical to the CDR
sequence of DOML5-26-593 I n one enbodi nent, the CDR

waeewessae’ i dentity is at | east 55, 60, 65, 70,PTBEGBIOE/050404
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85, 90, 95, 96, 97, 98 or 99% The antagonist may be

resi stant to protease, for exagple one or nore of the
prot eases as herein described, “for exanple under a set
of conditions as herein descrlbed In one aspect, the

BRI R el bt SR B GRS Y ot onc o

Chigke s Qﬂﬁ@s@s‘ asIOMED d&%rib88 forl dxafipee @REE kéTRIT fcondlh@ls as
CDR sequence identity is at |'east 55, 60, 65, 70, 75,

gheremglesghedgs, 96, 97, 98 or 99% The antagoni st may
be resistant to protease, for exanple one or nore of

the prgf ?e(f’i‘,sth@ﬁ{vg rp}?t%@%l'e?ﬁg f%(ﬁﬁ(ﬁﬂgoﬁlsyﬂgﬁﬁg ACDR2

set of conditions as escrib e aspect
t hteluemneethztti ioat lpztsoﬁo%eéemmmantthe CVRGRequenagohDOM 11a264363 In

uen is at.|east 5Q%identical to_the
e%efﬁlglﬁ SRR R R e g @eéﬁeﬂ%zi sas. 9.
| §5 3, bRt o3I | AR LRhist Mal BE TR r CDRﬁM%g@ f&f example one or
DOML5- 26-593. I n one enbodi nent, sequence

i tent off the pfotenses asrhehan HesChRed, ifer %zqampéfamdesﬁ set@d coHtions as

7R 75 8 85, 90, 95, 96, 97, 98 or 99% The
?gﬂﬁﬁ? %ay be resistant to protease, for exanple

one or nore of the proteases as herein described, for

exanpl & eitdped, theinvehti@opdiideonsadas VIEGE hﬂta@&ﬁﬁﬂia’@ﬁa@ a CDR3
In one aspect, the invention &10\” des an

aPROAGEAsi LB Thatipary S Qeatraticaldqiame PR Haguanse af Dp%kﬂ@é% In
C%Ez&h&?chm%ﬁt Ih*é%ﬁ@REqu%ﬁ RBfRy 2 %ac\i%ntl Céﬁé’%a‘? 8, 85, 90,

sequencé that is at east” ‘tot
CRD 65 87 IS & 908, D@\ﬂﬁ&gbﬁrsﬁﬁﬁy bl: mesmﬂzmt enpiodiase rivr, extah@le one or

ence identit r both i s at |east
5glor%@ﬂﬁg Brotegges apgler%@ gesgggedg gor @(@mp%un fa sgjl GQHCQE%S as
TheaNagaiyst may be resistant toprotease, for
exanpl e one or nore of the proteases as herein
described, for exanple under a set of conditions as
her e| nIrd@@caSP@édhe inventien propides an atie VIEVEaRtagenist having a CDR1

Do n s st Yo Rl B8 0 GR ety STROM5e6-593 and a

s epreNRgudice XaMistat 26698/, adwshtidal to the CDR2 sequence of DOM15-26-593.
In one embodiment, the CDR sequence identity of one or both CDRs is at least 55, 60,
65, 70, 75, 80, 85, 90, 95, 96, 97, 98 or 99%. The antagonist may be resistant to
protease, for example one or more of the proteases as herein described, for example

under a set of conditions as herein described.

In one aspect, the invention provides an anti-VEGF antagonist having a CDR1
sequence that is at least 50% identical to the CDR1 sequence of DOM15-26-593 and a
CDR3 sequence that is at least 50% identical to the CDR3 sequence of DOM15-26-593.
In one embodiment, the CDR sequence identity of one or both CDRs is at least 55, 60,
65, 70, 75, 80, 85, 90, 95, 96, 97, 98 or 99%. The antagonist may be resistant to



CDR3 sequence that is at |east 50%identical to the
CDR3 sequence of DOML5-26-593. In one enbodi nent, the

WEDRsgequence identity of one or both CDRs is BET/GBa®B/050404
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55, 60, 65, 70, 75, 80, 85, 90, 95, 96, 97, 98 or 99%

The antagoni st may be resistant to protease, for

exanpl e one or nore of the proteases as herein

described for exanple under a set of conditions as
oG SRR oS LRk MU bboc. for cxamp

Sﬁﬁﬂb@ﬁ@@t dffvahditisneds Heedlh deRbi¥ed dent i cal to the CDR

sequence of DOML5-26-593 and a CDR2 sequence that is

at | east 50@6|dent|cal to the CDR2 se%fence of

DOMLS5- #6enogBeshd ha vORe st #! #Hal K aagoaist hagpgg CDR2
g@ggﬁc%athattlé)attlg C%Bgdéﬁﬁhﬂetﬂcfﬁe @bR@%‘@e £0oPBeM191201363 and a

equence |dent|ty 0 one or two or
eQOR ofeqtdnec GRRE dt $eaat 50% adkintibd to 6@, CIBR3} sdfiendtbof [BOM 15-26-593.

8 90, 95, 96, 97 8 or 99% The_.anta

gg?f&%modela%%? SequERCCILY 8 ShietgRMh B bata aefist 53. 60
PEOIRASER0AE5 R 85 MedeP g &@@% f e SxamRlsentdpae &es@stasn%fto

of ‘conditions as herein described. In one aspect, the

| proggase,dor @qamplled@@ amnerp of thepeptcayet agbfrrﬁmtdee@rhﬁm for pgample
an Annun@ in sup Ie varh %Ie domai n conpri sing

t HE*E&4tie &8“ 10‘&%%% TR B/ or CDR3 (eg, CDR,

CDR2, CDR3, CDR and 2, CDR and 3, CDR2 and 3 or

CDRl, b @itthspgctahe Mﬁ:onzlﬁoﬁﬁas an Eﬂievmrazgmg'oatst er@@ CDR1
reS|stant t o protease, f or exampl e one nor e

pﬁ%ﬂé%f‘s?é@ata%a‘h‘%%%?ﬁ%dé%kcﬁlﬁédlhe 93%%%@%9@@4%2@&3 and a
ﬁé&@%@% NG 5“0(»3' &@E&@%’ the! (DR %ﬁéﬂ&f&fnéi@ﬁ 5-26-

|nvent| n provides an anti ant agoni st
c 6952atl aC DR B kedueMikbth2(Gs 5018adt dﬂ%lldatdldagtottbe VERB. seiiinrse of

E%eqi@{ggg_%ggsiﬂ %@@?@%Sﬁhﬁ?ﬁ% I L oge 1fiﬁntgy] gf one or two or each
egPRdicRtd is af REANLAGN ¥5SH0,GBHG, '8§e§0 B HEMYNOPLORYY, | Fhe

singl e variabl e domai’n having an am’no aci d sequence

t athgangst anayl l@arsmstaﬂt%) iprieerse.clat cxamptlh enaon moreaxf |t1d3 proteases as
sequence qf e odi nent

B a1 S E T ends st Saoftggses Tittin i ibea.

enbodi nent, the variable domain is DOML5-26-593. The

ant agom Site d¥pYct DBe (rRShSdtbvides A SHEFFTET drddgoikBtRherising an
one or nore of the proteases as herein described, for
emn@l%@@rﬂ%l%@na@ie domain comprising the sequence of CDR1, CDR2,

and/or CDR3 (eg, CDR1, CDR2, CDR3, CDR1 and 2, CDR1 and 3, CDR2 and 3 or
CDRI1, 2 and 3) of DOM15-26-593 . The antagonist may be resistant to protease, for
example one or more of the proteases as herein described, for example under a set of

conditions as herein described.

In one aspect, the invention provides an anti-VEGF antagonist that competes
with DOM15-26-593 for binding to VEGF. Thus, the antagonist may bind the same
epitope as DOM15-26-593 or an overlapping epitope. In one embodiment, the



conditions as herein described. In one enbodi nent, the
antagoni st is an anti body or antigen-binding fragnent

w0 b@saef147 such as a nonoval ent anti gen- bi ndi ngPE¢T/GHR@AN50404
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(e.g., scFv, Fab, Fab', dAb) that has binding
specificity for VEGF. O her exﬁpples of antagoni sts
are |igands described herein that bind VEG-. The

| i gands nay conprise an i munogl obulin single variable

domai domai n_anti bod t hat. bi ndi n . :
S%Igggc% sg ICf)mpp%ers agga@un(gg%?ﬁlg %%%l&vgr l:lg;[? §?mftmqlavglg an amino acid
d@dq@élﬁ‘ﬂel’thzﬁgs 51618450 03% A llerBidgtoah&lMinborcil s%qudnab beDOM15-26-593.
format. In some enbodinments, the ligand is a dAb

mBheRRemhaimeTt o PSIcendd ety st gasiofs ori9% o isanstegnbgriment, the

a V .

Dt LR BN A0 UKL AL TR B8R B, o

eahodileend s mbkeflthgmottases aa hpelinygwpiibede fdrlkatmple under a set of
npri ses (or. the CDRs gf a dAb) in a sujtable

fB‘P%tﬂonsélégFFeH% despribag ilpoaY CPBedHEIeNL *i*??eaéléagQE@ﬂSIan"ﬁHB%dY or
al% eg/ﬂ?ﬁim ﬁfﬁ%&l@ntf‘[ﬁ)&g@ft LM ats q nt&g'l\é%al%nﬂ Ahlti @1{ bmdmg freiglrznent (e.g.,

hyd o ynam¢t s for éexanple, by attach
gsadivplals dab rmlAIbthhart has tinding fSImcrﬁqnt,y for ¥R&iFe rOthcr examples of

RBFENRL 3 Bhe SR e IR 60 L A BRL oo

a0k AN indHB ParidbRy d(ﬁﬁfﬁﬁr@{ @@mﬁﬁ afisdty ()G?sbﬁ that has binding
pol ypepti de, variable domain or antagoni St i)

bbregEiCUEGR YEG‘;“ aintha gompleawntahiey dﬂiﬁ@mvamg BeLios O«fE@Fh adAbina
S 1{ Al eefg) tgq SO ! 5 g&%d&{ct | %hezill ({{s dgl%rslonqgrt at cons1sts
|n1h|ab|t e b In S recep as a

d AReHRING e or c@ﬁﬁstb of, faﬁﬁﬂiﬁhﬁl@gﬂoaﬁhrﬁsmglé g’@ﬁable domam or dAb that has

anti gen- b|nd|n fra ment of an anti body ( e.gn, )

f bmﬁmgtsewﬁgl% abt othfrr(earﬁ)pdlmwtmshq ligan |1§;@p01ypeptlde that
S f

S PN 0 SIS S,

oforhianki ng a VEGF bi ndi ng agent (antagonlst varlable
domaiu) to a binding domain (e.g., antibody or

anti body fragnment) that binds an antigen or epitope
that increases half-live in vivo, as described herein

(see, ARARWHGPIigNRQLS Q%%Q 2thh e %Iﬁ%t@@l @(ghah)%raelh%gpﬁydrodynamic

reference inits entirety) For exanpl e, ) )
bbindifpgeageit, by ettgchmand Py pBEEi gieup Eeigm dbm)nm grandderrin, transferrin

con

ARG e Rl B RRORP i ol By o region. orby

f t@go@iion (€@n anikday doSAIOTForkdmpleomaieaht €. e ?@p@ae variable

dAb, Fab, Fab' or scFv, or to an anti-SA affib

afemaines antpgenisty that 1) binds VEGF (i) antagonizes the actlva‘uon of VEGF
mediated signal transduction, and (iii) does not inhibit the binding of VEGF to its
receptor, such as a dAb monomer, can be formatted as a larger antigen-binding
fragment of an antibody (e.g., formatted as a Fab, Fab’, F(ab),, F(ab’),, IgG, scFv). The
hydrodynaminc size of a ligand and its serum half-life can also be increased by
conjugating or linking a VEGF binding agent (antagonist, variable domaiu) to a binding
domain (e.g., antibody or antibody fragment) that binds an antigen or epitope that

increases half-live in vivo, as described herein (see, Annex 1 of W0O2006038027



receptor affibody. Exanples of suitable al bum n,
al bum n fragnents or al bumn variants for use in a

wWO/EBBAMIIwYI ng | i gands according to the inventiPCI/&GB2008/050404
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30

descri bed in WD 2005/ 077042A2 and W2006038027, which

are incorporated herein by reff{ence in their

entirety. In other enbodi nents of the invention

descri bed throughout this dlsclosure i nstead of the

uﬁf(/:gt% ag%d lger?m bgf rg%ﬂqng%a §O nn&igr’%tﬁg t F(fr gtgglleﬂhgtc};f(m binding agent
ﬁ@pﬁaa RIsed Ab feuidertohfighic@ ORRAik RS ahRati GBS #bumin or

a dAb t bi nds VEGF (e.g., CDRs grafted onto a

s Bitt-BeMmatab Fe feptos aniftiogy @F aptibady| fegsient. &g 2B AntH Ygwi-neconatal

a

P RREREPARD N, 0 o e, B Rkl AT MR Bl P

breseptogaf$ibbéy.f or VEGF, e.g., wherein the donaln |s

sel ected froman affibody, an SpA domain, an LDL

receptor class A domain or an EG-F domai n. The

di scl opus.g pldso W88 IHunih Oal@tﬁnﬁ%ﬁéﬂ?sdoraa i 'Vgﬂéﬁfs for use in

to prOV|de di scl osure of antagonists, |igands an
me M s budingdigsndhacdoniEign® thmnwbmm ¢ descdBbd in WO

P [ L I in S|n | e vari abl e donmain )
SRR OR7 and SRR R By B PR PR igrence in
onRirQhtifddy.e of the follow ng: serine protease,

cystei ne protease, aspartate proteases, thio

proteases, matrix netall oprotease, carboxypeptidase

§ rGygS; %n gtfl?]o@f oedri)men 3 OF th'é mxpe% 1(k)Jr(1) éé@%ﬂgéc{ t aosusegglo t'this disclosure,

| Bidicad yhhe URABLE ecaz&b ’ﬂm atnmmrgbm@t orﬂig'aﬁdrbflthe G@&dﬁﬁpﬁ 1S
at hepsin G), proteinase (e. pr ot ei nase 1,

p?@%@ﬁﬂ&?@ that ﬂ?f‘r Htldsdraddeessoe cap peg ﬁé@ry%mﬁhat@ﬁwﬁgfwﬁhe CDRs of a
CRAG AR %B‘fd‘s it geCQS@Bf{@ §££t63 ogtocé’?lg‘lﬁﬁﬁfe ep;rgtfﬁla%g@glgsoé skeleton,

caspase ase cas

183 an efdibpdy,mn S‘plACﬁJaffpldC hio EDLI pedpgr (aaiss iAndataain or an EGF domain) or
bronel ai n Hd separ ase. rtlc éﬁgpodlnents

t 0 By ot ?@awwg@rlﬁmg@ g 3t o5yEmeVhere the domain

p[s%%fé@%ﬁ Qﬁ‘ﬁh & 3GibBEy, R RHAJEINAY, & IQDE |r&9:bﬁff‘ 'cla@s?q\rc@ﬁ{am or an
bi ol ogi cal honpgenat’e or blologlcal preparation.

oh&Felvboai. nE Jistlbeirpant whelke i ® @ Cpmsurlmlsa@ccﬁrdmgdjy iorprOVlde
o BHEN st R BT B G S nggE oy i place ofa dab.

honogenate, |ung extract, pancreatic extract, gastric

fluid, saliva. In one enbodinent, _ _
Polypeptides, immunoglobulin single variable domains and antagonists of the

invention may be resistant to one or more of the following: serine protease, cysteine
protease, aspartate proteases, thiol proteases, matrix metalloprotease, carboxypeptidase
(e.g., carboxypeptidase A, carboxypeptidase B), trypsin, chymotrypsin, pepsin, papain,
elastase, leukozyme, pancreatin, thrombin, plasmin, cathepsins (e.g., cathepsin G),
proteinase (e.g., proteinase 1, proteinase 2, proteinase 3), thermolysin, chymosin,
enteropeptidase, caspase (e.g., caspase 1, caspase 2, caspase 4, caspase 5, caspase 9,
caspase 12, caspase 13), calpain, ficain, clostripain, actinidain, bromelain, and separase.

In particular embodiments, the protease is trypsin, elastase or leucozyme. The protease



the protease is one found in the eye and/or tears.
Exanpl es of such proteases found in the eye include

w@a®pasad] cal pains, matric netall oproteases, PCT/GB2008/050404
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di sintegrin, netall oproteinases (ADAMs) and ADAM wit h
t hronmbospondin mtifs, the proigeosones, tissue

pl asmi nogen activator, secretases, cathepsin B and D
cystatin C, serine protease PRSSI , ubiquitin

pr ot eosone nment

o ERER T PEER Y shorbih ey P IRAP RGhenal N biotogica

epReshaiBNt In drReniodiRas aht prokéhse i AMbicafYfoui@MFutiadi, mucus
human, protease. In an enbodi nent, the protease is

a?ea ASHIS MpFUSt Ras3kmBFusabionFHBAYSHS), |b§<§19€0w%ﬁled§ege lung
Hom@gegate %%x&ﬁ%%?ﬁt%ﬁ%% e)?[ra%'tj:ggpt gmh&é saﬁ%elrpcg %?t%)%lment

f ound ease re can
uﬂfed)rd)tﬂasteheoﬂimﬁohﬁaﬂm e sg¢ hlFor thas @Xamph%(ﬂf\suﬂgproteases found in
ﬁ@osure o a repertoire of llbg@@ to a E rotease. In
CP%S% GaRting ﬁna&l%me PLotesse diyaegrin,
r I
cﬁﬁt,a?lﬁé%n%ﬁ%%@gmﬁ AT Pt A0S RATRIN, e
dprédasommss, tiesicpl@ntinegen protaers sconiases,i qathebsin édand ]'I)h:ystatin C,

). i c) of at t 10
b E0oGE TR abihay e Rogt Ty w L PP 8 S FRo0ment the
(pfoleaee BRI TaPprolc@sd. Bfandimbo8asdnt Afe PidiQ8 rsadﬁsalnmlal cg,

protease at 3CC for tinme (t) of at | east one hour.
ohemepadiedi ege hvman, eoteasei dn o pmiodinical, thsl protsassi is p G;Iftract protease

graro ?tbg moP% g[hstglréé/ leaSeb Ie% g@fﬁgag p?otga{)sg%lr a p&lsmoriaiyop ssue protease

NG 9 ﬁﬂi’ﬁéﬂﬁ ,Such@rdtédsk fisted h8RQah @ls8 @)B Q@&i artht Re®ds described
vari abl e domain; or when C or Cis 100 m crograns/m,

t heremgnyQJving cgpeore ¢fc BoCHDE Ylbrayde 2 vENFHBl e donai n.

In one enbodi nent the ratio (on a wei ght/weight, eg

m cr ogyf erﬂsg&ﬁ’ ghe iHVgﬂﬁdns]%)rc(ggfdepﬁ ? 08@%@ rdsRm¢ hﬁﬁﬁﬁﬁégl&bulm single

to varia onmaln 1s 16 00 prot ease:
v aarniabld dorlomeompegngh ME@@F bmding snte cwlheyeiartsd ndrjabtchdomain is

ratio is 1,600 to 160, 000 pr.otease:variable domain; or
Wil Gl Wi AR B i i he rati o |s 1. 8000

t %&6%&9&%&%}3@5& Tea¥erd ﬁﬁhﬂr@gtﬁﬁ%ﬁl'broteﬁbe%ﬂ 87°C for time (t) of at
enbodi nent, the concentration (c or c is at | east

188steme hoBO T crograms/m protease. In one enbodi ment ,

I CRESRH LT85 ibubbahe st iR me 0 ot

draardnpthben I Slﬁeedatﬁb(ﬂﬁmbﬁl,ethe ratio (on a mole/mole basis) of protease, eg
trypsin, to variable domain is 8,000 to 80,000 protease:variable domain, eg when C is
10 micrograms/ml, the ratio is 800 to 80,000 protease:variable domain; or when C or
C’ is 100 micrograms/ml, the ratio is 8,000 to 80,000 protease:variable domain. In one
embodiment the ratio (on a weight/weight, eg microgram/microgram basis) of protease
(eg, trypsin) to variable domain is 16,000 to 160,000 protease:variable domain eg when
C is 10 micrograms/ml, the ratio is 1,600 to 160,000 protease:variable domain; or
when C or C’ is 100 micrograms/ml, the ratio is 1,6000 to 160,000 protease:variable

domain. In one embodiment, the concentration (c or ¢’) is at least 100 or 1000



conditions suitable for proteolytic activity of the
prot ease for use when working with repertoires or

WO pivBasd1es of peptides or pol ypeptides (eg, w RCT/GB2008/050404
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paranmeters). These conditions can be used for

conditions to determ ne the prptease resistance of a

particul ar i mmunogl obulin single variable domain. In

one enbodi ment, tine (t) is or is about one, three or
hour s Qver ni

2 ORRE R A I baf fnfloainfBile hecralPiie | Ry feast 100

centhooi itfograns/AMdrdtéiRe CRBREICE af hadt thahe dié‘scﬂlﬁtldnsherem of the
about 10 or 100 m crograns/m protease and tine (t)
1cqpsiitions syitave fos pryee fen ectivitiof thernratspie (@b wshqnsworkmg with

r{f‘&;%'eﬁ&?é%tor‘ff%gﬁfe %?pgﬂi@e%@&@%p%gggﬁeg /vfga[}&%%?sjt AL

Is'or i's a ase and tine
( t()ndllt:Eorﬂ rcalll 5¢ aldubr Gorhlmtrns to tetemmae dﬁt}ﬁdﬂeﬁﬁbﬁéswthﬁtﬁ: of a particular
pr ot eas sel cted fr s st ase cozyne
aHBrmpy PRy T ﬁ%?ﬁe enil i e ZS fiorts about one,

t fh\f@eséﬂm ﬂdﬁrs%}eov%ﬂﬁgﬁ (E’%ntabo&tHQ IWH&?@S fn brie é}nHSHd%@ﬁSﬁe

found in sputum nu g., gastric nucus, nasal
nmuaieble domomu N rabistanicwsler cdvdgmok ¢ lave dieauontfaimagen (d)user is about

| u xtract ncr atl ext act astri
£ ROPE PO st g G an P ABRGES 1 gt o kot the
t DR BIOIRASE id r%s1§trdﬁt drRePEbridiidnd ‘%11)9?)&{%1 AR B REntARNc’) idlor is about
one enbodi nent, the protease is a non-bacteri al
pﬁ@)ﬂé@t@gramshnlammmdrtﬁm (D) stoe 1qoarh§>ute%1heufs s Irapncsgmipgliment, the
eﬁl‘otease S se 18 d freo%*l 1&%" rlrr?nei s%smleuac%% me Dh panc ea?m fmone’
ease % at eas or a F

t bﬁb@tﬁnﬂﬁ@t@%ﬁ&ea@gs t@pﬁl Irf @fdenﬁb’d@ﬂirﬁaﬁethe lpr@ease is a protease
pul monary tissue protease found in humans. Such
pf%méa@; DR HCUS E-6 > CAFHTIANEIS U dasid SHICHH brenshimg nHisHY.

%r GEARREONE rla% 'lﬁ‘ﬁ’sgglll \4116[?58% pl%ﬁg 'é)gtré%ft Hﬁn&%ﬁtgé éx%aﬁﬁg?getric fluid,

ary to a ne’ e vari
dmmram)r t@rsr@&hcsey,enln b dmbyqaisimentathd /posteat: id ﬁmstbunth the eye
pr ot ease sel eﬁ%ﬁ}ed from el ast ase, .| eucozyne

oth
aﬁlf@%tsv?n Injege cppgdipicat, thegrpiepses @ noa- btaeteflﬁlymgﬁeﬁseaﬂa an

eklﬁ'ﬁ&ﬁﬁf&nt tHeRSiRsca0n bﬁ%@zéénﬁamttﬁalﬁgﬁ'éﬁ Biflan, protease. In an
pacreatin; trypsin, elastase and |eucozyfre; trypsin,

ebmbodigent it mamasesaalﬁi tract yrossiasg, oredl pamasey tpampreaasen eg, a GI
a cozyne, sin, pancreati.n. and |
ol Rt v P PEean By Sr D06 REH i oy NGB IR e

bRt @ @l@@ 888sah8fhd MeMbad @dclindieter&n itliolvifge (}io)sul%rof a repertoire
(i |P for exanple at a phage library size of 106 to
18f library to a protease.

In one embodiment, the variable domain is resistant to trypsin and/or at least one
other protease selected from elastase, leucozyme and pancreatin. For example,
resistance is to trypsin and elastase; trypsin and leucozyme; trypsin and pacreatin;

trypsin, elastase and leucozyme; trypsin, elastase and pancreatin; trypsin, elastase,

pancreatin and leucozyme; or trypsin, pancreatin and leucozyme.



eg 108 to 10 12 replicative units (infective virions).
I n one enbodi nent, the variable domain specifically

WhRwda4NIEG- fol | owi ng i ncubati on under conditiPEI/GB2008/050404
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(ii), eg assessed using BiaCore TM or ELI SA, eg phage

ELI SA or nonocl onal phage ELISA. In one enbodi nent,

the variabl e domains of the invention specifically

bi nd protei n Aor protein L. In one enbodi nment ,

speci f | rotej . 1S presen :

7ot ol e St G R RuEhote Qrlhini g By EEF bacisrionppee when

Oﬁﬁu&l’(&ﬁﬁiﬂdﬁ? Béndifiie( e (iigdrexdapriang phligd itRaiynenifilono 10",
y have agn OD450 reading in ELI SA eg phage ELI SA or

n@&b@lt@ﬁg r%ﬁg%veELmtsAynfwrﬂVﬁfmw@ébt 0. 404, eg,

foll owi ng incubation under condition (i) or (ii). In

one e [ -

di spl ay %{e'u%ﬂsﬁtogﬁl%}% @thg'ﬁlsli@ﬁ%ﬁ EécdﬁéalfyrbglildanE@F fOffowing

eireubartm)phmdetsoo&dn@g (f)mﬂr I(id));\ﬁegl gssesscdibsihg Bm@md &M or ELISA, eg

condi |) or ain enbodi nents, the
i H]%%"T%Igg éé’ %JR?E Eg(ﬁérgoni st that is a
dual - speci f| c I igand that conprises a first dAb

accor difghet @nBdagnediV@BLh@4bIE Behaik Bfithe ViREtiaM ShRifically bind
second dAb that has the sane or a different binding

s petdin Acorproteiolm irnencfanbpdirge, spepidic derssrgitodmptermad or L is present

a target. sel ect ed fro Apo- SAA, BDNF,
Ainid feftiiiof in ’P)égglgy Li gand, CD56, CD38,
CD138, EG-, EGF receptor ENA- 78, Eot axi n, Eot axin-2,

ExoehesenzhodbAdia, thEGarighte dbmainkGFthodsveatiod imay dbl@st OD,s reading
grovvth factg 10, FLT3 |I? Fract al ki pe (CX3
a,

GINEL 158 egphagspidiSA esmesrociong] phage &3 al #deashy- 4, e

i , IL-1 a, IL-1 b, IL-I
rg?él’lﬁ‘}tﬁg mk&ﬁ“"gru 3@?&"%?1“{" 963 of 102, s, 1L,

IL-5, I1L-6, IL-7, IL8(7.2aa). IL-8 (77 a.a.), .
| L-9, IrerkGmbddirherit, the vhridifte dorain of the-id&ntiph dikplay (substantially)

IL-17, .1L-18 | nhi bi dnhibin.b, I.P-10,... . ..
k&PLgl e&&&?f%géﬁgﬁf‘%ﬁpl?"é%%‘% Fe 2"1 Reigs ?}C“t’%tﬁfﬁ undgr¢qngition (i) or (ii).
LI F, Lynphotactin, Millerian inhibitory substance,

nmonocyt e col ony i nhi bitory factor, nbnocyte attractant

prot ei B CW@SFHbQG\D@eW&Th%HHCI}UOH\M@V Da XZE&F) antagopist that is a

(g/%s%eﬁ\f/gf) g%]dﬁ%%o%‘lpm’y%o ﬁfsb%&p r%%g "EIW %e t%& awhbmds

NyE&IGH ghdpr sa:geﬁd a@us tHanhasthé eamd aca differcht biRInfe-sh}cificity from the

Nfel\rF;t giAb Ngflfllg second dAb may bind a target selected from ApoE, Apo-SAA, BDNF,
Cardiotrophin-1, CEA, CD40, CD40 Ligand, CD56, CD38, CD138, EGF, EGF
receptor, ENA-78, Eotaxin, Eotaxin-2, Exodus-2, FAPa, FGF-acidic, FGF-basic,
fibroblast growth factor-10, FLT3 ligand, Fractalkine (CX3C), GDNF, G-CSF, GM-
CSF, GF-B1, human serum albumin, insulin, [IFN-y, IGF-I, IGF-II, IL-1a, IL-1f3, IL-1
receptor, IL-1 receptor type 1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8 (72 a.a.), IL-8 (77
a.a.), IL-9, IL-10, IL-11, IL-12, IL-13, IL-15, IL-16, IL-17, IL-18 (IGIF), Inhibin a,
Inhibin 3, IP-10, keratinocyte growth factor-2 (KGF-2), KGF, Leptin, LIF,

Lymphotactin, Mullerian inhibitory substance, monocyte colony inhibitory factor,



Nerve growth factor, b-NG-, NT-3, NT-4, Oncostatin M
PDGF- AA, PDG-- AB, PDGF- BB, PF-4, RANTES, SDFlI a, SDFI

Wh200$TH145CE-, stemcell factor (SCF), TARC, TEFF/&GB2008/050404
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TG b, TGF-b2, TGF- b3, tunDur necrosis factor (TNF),
TNF-a, TNF- b, TNF receptor TNF receptor 11,
TNIL-1, TPO VEGF, VEGF A VE& B, VEGF C, VEGF D,
VEG- receptor 1 VEGF receptor 2, VEGF receptor 3,

S ST oGP R 16 9 B B,

( ®1CR- calpha 43, MBKl69 4. gEMid, MERed, -
|L%%algmi| SL)’- gs, | L-géBRIWEIﬁ 16, - 1%ﬁM|% 17, |LMiP P, MIP

| Be,IGIRP-3 31 M2B-4 tny2IDiR] pﬂogérﬂ&r 1I(ﬂﬂ2110rWQr CDVIPII%t,l) Rz, Neurturm
CD25, CD27, . CD28, 0, CM0, OL,. CD56, (CD138
ANRBEYe greyr faglos R-NGFGNT-3.8H 4, Opggstagin %@DGER@, RREE-AB,

CYPkh2ab S, RO oF CBr 1 FUS R SRRk L Ndior (s,

GVRSE TAFCAMI GF-f, 8% - gﬁaFJBl§l\@mohr 388osik ﬂa.fcﬁﬂr(TNF) TNF -o,, TNF-
L-selectin, MF, MP4, NMDC, MCP-1, MWPs, neutrophi

eBaENEsa:epwsﬂ e"Eiﬁqueptor X HOL.- lPZSRO VE@H, YEFQ?SEI\IZKESECEOF VEGF C,

TR Y R e lorJEE T RicnOf AT piior Bl P IpGRO/MGSA,

CERb.- BC@R@-%@% 1, 1588 HER PharRet aiER ?'}@f@wb%ﬁﬁ albumin, vWF,

cMVET, " CD8, amyloi'd proteins (e.qg.
ahphk)d pﬂVM%ﬂsZQe gPDhsﬂylmdratphlag ESZIMPﬂ2oPﬂEKéngEpIIe,13Rdnb IL-13Ra2, IL-

RS RIS Al IR T s A M

e@m@@ecpm @mbs‘ fceentphar gpto, tP4@rabhg!, E@xFIPIA3sL REKS,

second dAb 'bi nds an epitope on serum al bumin. "I'n ot her

ehbd i, rebR &, TG s (G lgandli 18, &Edu IC‘[Rtgs @QH CX QL G5®H- hathymase,
C ﬁB G nsr?s E%(Q’lotihlelsn legl tta%%glée%:ng taxm i I%a‘iaxn% 2% GM-CSF,

Sty -t PEeddt

emAppe ijoml 1#¥g THNAEL-309, had rhﬁSLl%bleémrng/IEpwPﬁl IOII[I(S/ MCP 1,
different fromthe first ep| ge bi ndi ngﬁdomal n.

eWqu acuirophikqlasiise gstqoppaihiGreitAgP 4B fa JGMMBE% Sﬂ% SDF-1,

[ e n e
ec§’ *i‘fiigxbﬁﬁ T}@&ﬂgﬁ’l 3@@ ?’WFQTR%%T%% Ol‘lﬂgﬁtagedsifo VLA-4,
aVﬂAMahMB7 m@mmcrcma@(fm dCOR5 ﬂ(éREthhRé% el.llglavbﬁﬂﬁ alphavbeta8
af fi ho an SpA scaffold, an L ep ar _cl
del}il&Tm%iiﬁ XWFE@YE%&QM‘?“%@ “eegeida! it} a?DEﬂlnagdlgE
VEG-, wherein the domain is selected froman affi body,

an SpA domain, an LDL
In one example, the dual-specific ligand comprises a first dAb that binds a first

epitope on VEGF and a second dAb that binds an epitope on a different target. In

another example, the second dAb binds an epitope on serum albumin.

In other embodiments, the ligand is a multispecific ligand that comprises a first
epitope binding domain that has binding specificity for VEGF and at least one other
epitope binding domain that has binding specificity different from the first epitope
binding domain. For example, the first epitope binding domain can be a dAb that binds
VEGEF or can be a domain that comprises the CDRs of a dAb that binds VEGF (e.g.,



receptor class A domain or an EGF domain). In certain
enbodi ments, the polypeptide, antagonist, ligand or

W@RMBH4NEGE dAb mononer is characteri zed by onRCTGBA®BO50404
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of the followi ng: 1) dissociates fromhuman VEGF with
a di ssoci ati on constant (Kd) pﬂsﬁo nMto 20 pM and a
Koff rate constant of 5XIO- 1 to 1x1 0-7 s- 1; as
deternined by surface pl asnmon resonance; 2) inhibits

f, VEGF t of 500 to 5
ol o Ul GRS kO Rlimpa A et S
as@ldMah . DANTOEROr @ﬁss@@orﬁ&lhtdﬂ ab @M orddin Pt cag @8 |a21©ﬁ1am that
the activity of the VEG- in a standard cell assay with

ahinfpEd (Ft, waeraynthepopsyn sisplesied Srogr atidEibeds @3 Spér&ﬁyliiam an LDL
gfe% tl}r 1st%8§1§{§1 &%ﬂ%@&%nﬁﬁ el; 6) resists

I's secreted Ina quantlty of at | east
about O 5 mg/ L when expressed in E. coli or Pichia
species (e.g., P..pastoris) or mammali

el | ,
expr es ¥ GHAByRRAAIBER, e PRlMRTPUSY. %@p%%{gg%%@m JWEGF dAb
OfnoHdmPAR cﬁgufabtgﬁ m%gotfer(ﬁ%drg 9f th%LfoP(g §1 ' B9dREociates from human

preventing a I nf tory di sease. ence I s nade
tNEMEQQOE@38@@&awuerWQamﬂﬁﬁbégﬂbﬂwandomﬁﬂ2@6?0@&@&@conﬁmﬁcﬁ

det of assays. ts nd araneter
oS haRT § S AR R oy b Gy PR TRRGS &) ghibics binding of
| FEOTHP QS QEEFRAK A Bn Y50 &f 0eMe € 50 PMP3S héui#alids human VEGF in a
enbodi nents, the polypeptide, antagonist , |igand or

ds&bndm BEYEQicels atshaivels ahNIps hohad I\M@SWDM antagonizes the
%gf(i)t&g ‘iheo{/]Ee% nSt Rl dé.rgl )al %%_sa? Ui @\4100 nriq (9) inhibits or

e cons

de&&&mm&d&y ﬁ)Wtﬁ M@n@h@éi@@gf eﬁﬁ&wm@ resistB BgdredBion; 7) is
bi ndi n inhibits binding of VEG-F to VEGFR2 ( VEGF
r &xcEgiehin azquawmpf@h lepgtgrowf0. 50w/ lamben exyepil impgeoli or Pichia

L AP By RS ARG e
enﬁfoﬂ:lsrremrﬁblyt be9)dob yfiepty tegrcaang agppicsding b @aﬂﬂtmg a

SRS chcesnaelrien oty mede SOV RIS 80 b Winy2ape039108
KQ[H W"@’QW?@M@@ Pifor Qgtaﬁ%gslgr%ystaﬁd s a%ﬂéa&m&er@%pphcable to

determ ned by surface plasnon resonanc I nhi b
beerdiitnaps ¢t ) WEDE and theRGER2nagirpdratad her€gobyofef&O®enM t o 50
pM The protease resistant pol ypepti des,

i mmunogl obul i n single variable domai ns and ant agoni sts
of the invention have utility in therapy, prophylaxis

and di agnosi s of
In particular embodiments, the polypeptide, antagonist , ligand or dAb monomer

dissociates from human VEGF with a dissociation constant (K4) of 50 nM to 20 pM,
and a K, rate constant of 5x10™ to 1x10” s as determined by surface plasmon
resonance’; inhibits binding of inhibits binding of VEGF to VEGFR2 (VEGF receptor
2) with an IC50 of 500 nM to 50 pM; and neutralizes human VEGF in a standard
HUVEC cell assay with an ND50 of 500 nM to 50 pM. In other particular
embodiments, the polypeptide, antagonist, ligand or dAb monomer dissociates from

human VEGF with a dissociation constant (K4) of 50 nM to 20 pM, and a K, rate



di sease or conditions in mammals, e.g. humans. In
particular, they have utility as the basis of drugs

W@ b@s/1ée¢7 | i kel y to encount er proteases when PCT/GB2008/050404
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adm nistered to a patient, such as a human. For
exanpl e, when adm nistered to fpe G tract (eg,
orally, sublingually, rectally ‘adm nistered), in which
case the polypeptldes i mrunogl obul i n S|ngle vari abl e

donaj n ant t St S be ,subj rot ease

i ons ﬁtg% Sfa gxﬂg q he 3{? e}cmgedsoly as%f‘f‘e:lcel 3 V\%l?o es?nrag%ei,, inhibits
rrbimtlmg FTVHGE ho Vszmmz wnhaﬁtlcsl@oamb hMItgs0ipM.esti ne.
One enbodi nent, therefore, provides for a protease

resi st ant polypeptlde i mmunogl obul i n single varlable
domai n '
Som mREPRRSRRL b PR SE A At fomains
t end are@tondnddfahe pwem&nt heaave ditifiBaiaeh@ipyG qzmjjhtyla@m; alnd dﬁdgﬁosw of

atlent For. .exanp oral ﬁdﬁ]ﬂlstratlo S ?

léeasg OR tl(ﬁ]ét”il g];ﬂl)mef o< & HEMaRs i pertculndhey have utility as the

pB'«?sYsecﬁter bt Re ME% 10EfHAhRA &%géStW% RifisRRASE 3 patlent such
such ncer e. sofid t n%urs [ ammat 1 on and/ o
aed EDhlmmm eFati eselapb when ahnmkmreémnhp[ﬁ tratheg, orally, sublmgually,
poI pt.i de i.abl e dona n _or antagoni st
Dol BRG ci5 bi EALE i A AW By el g eyl Snfle variabe
| phahiat hDaigdniid ARABALIBdctd PoRtblEBRAf Y¥nd bSHER (886 upper GI
the lung or airways). One enbodinent, therefore,
pirasti lgwst G5 tragidmonihs storrarlbrsmsd] mﬂqetlrwra@ﬂé@rge 1rﬁ@sé1rr19t ane
gﬁl ggcg ﬁl S{j 9‘{666 glrep ogfl(f)e (lzrl aSpr%{ea I‘%F]I\S/‘[%lrltl aokf%)epg des arinn}uno%lobulm
OkinkIRtvaARIAS dbmylint @ aﬂtalgﬂm@t&b)betadﬁﬁrﬁﬁeﬁﬂ otraﬁ@f Pelin@0allyt & rectally
treat and/or_prevent a disease or condition in_ the

pEx the (H tragy i RagigE toitsAt aRsorpecveat hdigeasegr ceiiditigngindhe patient.

SPAAEl R DAL, P00 6 Rl ERORE e e s

| aboneeaingidn o€ o MBGIbByhed ef el @ndiionlon dapot Bech ax@ptes.g. solid
t he polngptlde %Sflable domai n or antagonlst is
| Pyoaauys; i lagpra /B Y OEREWNGAISRSdni ni stered (eg, by

| Nt r aogy) Rfindr @keﬁﬁﬁlb Ofle ?51}7? fieyAaBRSdonldn @Parﬁ%é%n%ft ifikely to
patient. One embodi nen erefore, provid of

ocndoanteapiritqass whet admingtered éﬁgpby)trélakteon es umaazrstally) to pulmonary
t|d i NMuno I|n bl e dopai.n or
PRIIRERE UfeTigt AT HRPRER Ope Brbed R AL PRy §reb 81 g
aﬁkﬁﬁmstﬂaﬁsf{ 8Nihe @r@lbe&@ &:stAt HORPL bt RNintBGnodollilineafiEe Pdriable
condition of the eye) in the gatlent Admini stration

cdemaintys anteppmistito a@ﬁmﬂtﬁm & # onmep) hyhighalgléon ¢mintrimasally to
f Bulmo%];ryet}/sgued o088 paQ‘[lel’lkPYO trena!t %ﬁ&/ b preventt% shegseeaé condition in the

patient. Such condition may be asthma (eg, allergic asthma), COPD, influenza or any

other pulmonary disease or condition disclosed in W0O2006038027, incorporated herein
by reference. In another example, the polypeptide, variable domain or antagonist is
likely to encounter protease when administered (eg, by intraocular injection or as eye
drops) to an eye of a patient. One embodiment, therefore, provides for ocular
administration of the protease resistant polypeptide, immunoglobulin single variable

domain or antagonist to a patient (eg, to a human) by to treat and/or prevent a disease or



eg into the vitreous hunour. One enbodi nent of the
i nvention provides for a protease resistant

w@lospepsT de, | mmunogl obul i n single vari abl e dRCEGB2@B/050404
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antagoni st to be admnistered to the eye, e.g. in the
formof eye drops or a gel or g. in an inplant, e.qg.
for the treatnent and/or prevention of a VEGF nedi at ed
condi tion or di sease of the eye such as AMD (Age

rel ated ar _dege .. ln.another e

pEt LR 8 & dls%arst g%fog btb"r‘ila" ?yegtﬁ dgoriat A?gﬁmﬁ%tty‘m could be
t paAC @diﬁh%ﬁraﬁb@t&tﬂ@ eydVe theddith BF Sjcadrepk (616@ inR¥tion into the eye,

i nhal ati on or |ntranasally) to pulnonary tissue (eg,

t pe ity g VélFeoas higgpss. . One” enbodi ment, therefore,

prOV|des for adm nistration to a patient (eg, to a

human) by inhal ation or intranasally to pul nonary
t i ssueOat etmbedipant efthe iivehti@aproaitids €ur aprereesetresistant polypeptide,
dlsease or condition_ in the patient. Such ondi ti

Y MHROgendigsingde yariagledgman PLASEEOTS & D rSéerFCEWgthe eye, e.g.
CRl QL 8Ghbse ry'a sEH?q g%?&ke RAlk titﬁﬁltahf: bfo@"ﬁ% treatment and/or

pr ost at e, ri an cance% ?g lergic
apitelendjon dﬁ@f*KEGBﬂn@diatecbtdrelnthmmrrtbswmwofdhcs e;awa ps AMD (Age
on%’%lon]dl closeg LN WO2006038027, i ncor porated

hEaf nﬁﬁu?%‘%?@ﬂﬁenDThe ant agoni sts, pol ypepti des and

i mmunogl obul i n single variabl e donmai ns according to
the invention may display inproved or relatively high

mel ti ndn ﬁe@tberr%tamp@s theo)ypeptidssivaiiaie dpmaingedntagonist is likely to
ZtFr[iacteg)l}ltrl]tlgt roteasg A hgl’fl Il nrl]fnis¥uerr%(? g)%et)}ﬁe hgfr:e:t alg 8ﬂla Srtaaelts%ﬁy) to pulmonary

PabsyiD e, ltl@ﬂﬁn@ﬂﬂalwysﬁb@ﬁe diap®dingnt, Miecfore, prRyvRledfor
these features, conbined with gr ot ease resi stance,

RMBEISTREOR it BRBINSCE, o) By ddiwkities oA franasally to pulmonary
ggé%@ 5P tﬂe%%\tj\iﬁﬂqg Rl gake? gk&%@n@éd@éa%& Sr +J1]1dw I&l'gei %a?ltégb Such

umans ere proteases are particu
beoreiutumunnﬁbedancelg(efg)a s@id tunaei, for eppmpmnmgycdldneetue head and

adm ni stration or admnistration to_the eye. us, |
oRePkaRHIcEatics gast RYRYALE (W ORIV SR, r?é&wé@gg?l@a@% At
feopyy, 3t aﬁi;%ﬂh Wmohdty ¥R &SREGhditibA! alsbta‘s’@dlh'\v@zoow?,gom
provi des the VI antagoni st for delivery to €]

t motpomftechhqmamlbefntferdme ofke aigpamists, phkypepivden tan«b nnmunoglobulm
pr.ovi des th

use of the VEGFant agoni st in the :
mingFaerghle %8?1@8 ‘iﬂr@ﬁﬁz%g:flﬂengf’%méi SHSPlARNPre e g gelatively
aﬁ%ﬁ%@lﬂﬁ@@nip@ﬂa@tﬁteé O P pRWidIeS eﬁﬁh@cé&ﬁﬁa‘tﬁﬁtyt heolVE@ity target
ant agoni st in the rmnufact ure of a medi canent
binding may also or alternatively be a feature of the antagonists, polypeptides and
variable domains. One or more of these features, combined with protease resistance,
makes the antagonists, variable domains and polypeptides amenable to use as drugs in
mammals, such as humans, where proteases are particularly likely to be encountered, eg

for GI tract or pulmonary tissue administration or administration to the eye.

Thus, in one aspect, the invention provides the VEGF antagonist for oral
delivery. In one aspect, the invention provides the VEGF antagonist for delivery to the

GI tract of a patient. In one aspect, the invention provides the use of the VEGF



for delivery to the G tract of a patient. In one
enbodi nent, the variable domain is resistant to

wo eopplin4and/ or at | east one ot her protease sePEDGBA08/050404
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fromel astase, |eucozyne and pancreatin. For exanple,
resistance is to trypsin and e#pstase trypsin and

| eucozyne; trypsin and pacreati’n;, trypsin, elastase
and | eucozyne; trypsin, elastase and pancreatin'

S ast as reat,in _and
PRt o) R, PGS FEL AP PHTBRNTR Biqne appsgr. e
| veidroftopideyihd@se bhhe VEET anbhagen |11§5ﬂlef1ﬂe[nuﬂid:h[f9 B84 Ynedicament
delivery. In one aspect, the invention provides the

us dshivirndo PedH teast a@%w@m i 1 g embaAicastthe wargpledomain is
AL

s A U B PR B Bfcleng 106 3R Rgach TBucozyme
t el pemotthan.t Hblee)@fnpilb masktasento tfypSmdmbllemfaye ttypkinend

| ung of a pat.ien I n one enbfﬂ@nent the variabl e

dBHEI RS U BND SRLPACTESY KRB s ESe ﬁn%%cogga@c%ryp% &lastase and
géh%%a'tlﬁntrﬂs%/ Iegag‘t%.S@ gﬁér@ﬁgl £l l&\fc%k}/rggfl dr¥ ¥1n°%anc_reatm and

l'ivery of a nedica fent to th ract atient

oteutaxyniee | ung or pul nonary tissue or eye of a

patient, wherein the nmethod conprises adninistering to

the patient a rmaceut i cal | ff Lve

vecr” alit el B TSGR o e ECE A S8R br Ripnary

| BMBREY. O ik QYpde $hd it@eniodpraviti@tfn usd ofdhe VBT antagonist in the

i nvention for treating and/or prophylaxis of a cancer
en@nufact@m o mefhﬁ%mient of rytiaorarh dehi YRRt In Quigeaspestti the invention
g{&%&fes ltl?el wE lo? F At Qrﬂstq{l %m?ﬁﬂ%tgltel ori}g n?etdléaMt for
colorectal, hea and neck, pancr

pd¢eisleat @, the Iung\bﬁhlpaﬁerﬁameﬂie eﬂﬂbbdi)ﬂﬁentaﬂiéeﬁhablt: ﬁemam is resistant to
i nvention provides the VEG- ant agoni st of the

i FYEQRTSN for treating and/or prophylaxis of a

vascul ar proliferative disease for exanple

angi OgeN&R! Rpedl e imeh Side &R th MRG0 dehvery or delivery of a
proliferative disease in the eye such as AMD (Age
Relcdicenicivto thea®l Degefiepati¢ndiy td the bmg aspdotonary Higsue or eye of a

i nve vi de he VEG- nta oni st of the .

| RVEAL Rt e Eed Ry af BT OpRY G rtihgp pharmaceutically
| affé @iveRhRLNt SANMEGF ARtaghMisiTeh@mREfdon. t he i nvention

provi des the use of the VEGF ant agoni st in the

manuf acture of a nedi cament for
In one aspect, the invention provides the VEGF antagonist of the invention for
treating and/or prophylaxis of a cancer e.g. a solid tumour. In one embodiment, the solid
tumour is selected from the group consisting of lung, colorectal, head and neck,

pancreatic, breast, prostate, or ovarian cancer.

In one aspect, the invention provides the VEGF antagonist of the invention for
treating and/or prophylaxis of a vascular proliferative disease for example angiogenesis,
athersclesosis, and vascular proliferative disease in the eye such as AMD (Age Related

Macular Degeneration).



treating and/ or prophylaxis of an inflammtory
condition. In one enbodinent, the condition is

W@ 20084%d7 f rom t he group consi sting of arthritPGI/GB2008/050404
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mul tiple sclerosis, inflamatory bowel disease and
chronic obstructive pul monary gjsease. For exanple, In
one aspect, the invention provides the VEGF ant agoni st
for treating and/ or prophylaxis of a respiratory

O s BB Y BN A BB o o
Meeithanmaior bRIphilaRRII R i BatoBr @Rioaxils o asect, the invention
respiratory disease. For exanple, said respiratory

dpEwidss thegiss of e \WaGF patagemat 19 s pandpesial ﬁgn%lﬂcammg for
astEAﬁﬁgE%}o?g oph! faQﬁ'hoggg @%@ﬁ%ﬁ%&ﬂp@ﬂ;ﬁo ﬁ?géﬁﬁ&ﬁ&m the
puhMmmarmsﬂﬁﬁeﬂﬁbﬁnﬁegmﬁmcﬁﬁﬁﬁﬁ@ﬁﬁhhhﬁusemanbmﬁEﬁkaL

[ u di sease, neunonl bron hlecta5| , Cystic
fl agméorylhw&fgmsp and FhrRgicd §fé%€§@e Pﬁﬁvwdlﬁﬁﬁ%ﬁ%vmle

hﬁp&k%% &kQHenﬁ%hﬁaﬁﬁﬁymkbﬁgWhﬂ?ﬁ?ﬂ%%éﬁ&tﬁﬂééﬁﬁgaﬁd@f

di sorders of the nedi astfnum disorders of
t pmphylaplls oagmgsphytogydintadst.atn are, ashggpehy erventict promides the use of
sl.e nea, acute respiratory distress ndr one
e PR R PEREo RS i TRl bR of el ol B DR ST B
he&lph Pl 218 3% 8 resp HAGERBERE., F& dBRPIC sdilir&ipirh®ry dikéRE Wselected
asbestosis, aspergill oms, asperg|II05|s
bfrem:the grsuasossistitgraiing lbﬂ@mmhpn,schr@n@ Assatye pulmonary disease,
e0ShNeR *Hehﬁl%%m'% IR N Oe%%{o%hc ﬁ%%%&‘%ﬂ){ﬁﬂrat’e kS
i AVaS] neunbégbca dY 'Sl nfr D

n%kﬁﬁﬂpﬁﬂﬁuklﬁdﬁ)nmeﬁﬁbﬁﬁlgeﬁdease phéiiﬂlﬁcaila ebdrd¢aicofasis, cystic fibrosis,
pneunmconi 0S| s, pneunDcyt03|s pneunoni a, pul nonary
ABNGTRE ) M discassy PRBIBEY JulBIopaiy| ypersenstas; pygiogary

p r%ﬂ@gﬁfbo‘ﬁi’ﬁhh gl%‘@?ﬁ;ﬂg@%@@(rae&’ﬁ% S%lf!ﬂ{g)[ﬂ 1 stﬁﬂ& hfégrders of

nonar nohary |st|ocy 0SI'S
pﬂiemmr@gmy]gpo‘temﬁmtion h}@eiwsmhnyn rstepninas i Eum,te resplratory distress
pul nonary tuber.cul osi s, aggnar venogoccl u

dPYWERC, TGQ %wam?mjl gradldgicetions gral by dsi St d&?f‘ase lung
V\éegfégleﬁllér &rtﬁﬁfﬂtllsogﬁérg S1 Rbestis, SYRAR l@matc(ﬁrgﬂf%%‘%‘sﬁrohﬁnectasw

chroni'c obstructive pul nonary di sease
eManpkénmuhﬁwdmsﬁg&emasxmsmpmmcpAnnamnagdmp@muuﬂMmhmHyﬁbﬂmw

T O B D e G e
C Bffigdi&it, 'pﬁ@utﬁd‘)coﬁ[ﬂsisbﬁﬁéﬁn{d@@)@ﬁ Nbreufint, pﬁﬁ%ﬁ@%ﬁﬁémycosw

Fab' fragnent fra ment (e.g., scFv, disulfid
bgﬁﬁ@@a@@lveoﬂ:{rg@(’)t}emosw pulmonary anthrax, pulmonary edema, pulmonary

embolus, pulmonary inflammation, pulmonary histiocytosis X, pulmonary
hypertension, pulmonary nocardiosis, pulmonary tuberculosis, pulmonary veno-
occlusive disease, rheumatoid lung disease, sarcoidosis, and Wegener's granulomatosis.
For example, the disease is chronic obstructive pulmonary disease (COPD). For

example, the disease is asthma.

An antagonist of the invention comprising an agent that inhibits VEGF (e.g.,

wherein the agent is selected from the group consisting of antibody fragments (e.g, Fab



fragnment, dAb), ligands and dAb nononers and nultiners
(eg, hono- or heterodiners) can be locally

waeowsnigsered to tissue or organs e.g. to pul nBCEGHE2008/050404
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tissue (e.g., lung) or eye of a subject using any

sui tabl e met hod. For exanple,_gp_agent can be locally
adm ni stered to pul nonary tissUe via inhalation or

i ntranasal adm nistration. For inhalation or

i pt r anasal, ,adm ni stration he apt agoni st. of n

o Bt Py 3PERHE P gt 2P AR o Hosd Bt S £
agh@aent 28b), lighikahd dAbim@dntes addinalteiers (88! BsR6l deSRrodimers)
i nhal er, netered dose sprayer, netered dose nister,
neanehelgcalbsasdmipistereddp tisgie Qtohgans - taplmopydissie (g2, lung) or

[ ] [ T, ' e,.e ' t

s a8l ccE i S AL et R i R CIRACL R ocally

c advhiii gnérad) td emvEsy tanteagoitihalatioh or mnenaabathinBnhtiort. higor
Vot Bl B B RS ke T s
gﬂhé‘ b ﬁEl%E%gr, fithalddEaEME Y iét_@ro%ii.emlﬁi@fé},% Eo@@&j M1, metered

a
devi te. s, In one enbo i ment, the i'nvention
pdoseiinlederamietepddadrisa bprey eleicteegdydade wiister, owtred dosegtdarmeer, or

V ant agoni st I n one ect, .the ipvention provide
R0 S o GG AP Yl A HES VRS rf B IOGert the
THE ch@ b aldb PN pEiRtdbnRE dlitval)! RYice Rbhthinifd®s WEGE hhtfigingkst. In
or syrup. In one aspect, the invention provides an

oed embddamant, teidgrice oy ardighiloeenantiptransealggbvargdpricei ng
the VEGF antagonist e.g. the fornulation can be liquid
eye dr 0 ' 3 ' tiQan:

o ot acos b, AP RRE ARG MupidiNE S N A R an
| iimglantable elivery devitamub,dh ioad ebogifics € tlannaditiag phoddes a
pol ypepti de or variable domajn of the invention with a
papRlpplle debvery dpyjec enigiping e NRGE a{ageBiss, f or

exanple less than 4.5, 4, 3.5 or 3 mcrons (eg, when

in Brijfon ﬁ?&itﬂﬁ@ thyREfi§Ebrovigs &t oAl RiAnR{atifn 2ofhBriéin® the VEGF
eg at a pHof 7 to 7.5 eg at pH7 or at pH/.5). |In one
emseghmenilhe fdreudadromehmbe o tabletnpillceappasi liquader frupt. hie one aspect,

T P Ry 0 T % s BBl e
W'EiCﬁbérﬁagéﬂ[E%ESth@%MLd&tHﬁl dafl beMYu GroRfortael.

i nvention may have a Tmof at |east 50C, or at |east

55C, or at least 60C, or at |east 65C, or at |east

70C. AHuoResgahfidinent, b invieptiopprovigiey p pelrgpnappfomatipg for

OEeH\J%?y e Hﬁﬂg?&h&%& i@ %u?a%oﬁ%gﬁlpﬁse an antagonist, polypeptide or

variable domain of the invention with a particle size range of less than 5 microns, for
example less than 4.5, 4, 3.5 or 3 microns (eg, when in Britton-Robinson buffer, eg ata

pH of 6.5 t0 8.0, egatapH of 7to 7.5, eg at pH7 or at pH7.5).

In one embodiment, the formulations and compositions of the invention are

provided at a pH from 6.5 to 8.0, for example 7 to 7.5, for example 7, for example 7.5.

Variable domains according to any aspect of the invention may have a Tm of at

least 50°C, or at least 55°C, or at least 60°C, or at least 65°C, or at least 70°C. An



vari abl e domain. In one aspect of the invention, the
pol ypepti des, variabl e domai ns, antagoni sts,

W@ 09p04d1e7 ons or fornul ati ons of the inventi onPEF/E€B2008/050404
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substantially stable after incubation (at a

concentration of polypeptide vari abl e domai n of

Ing/m) at 37 to 50 C for 14 ddys in Britton Robi nson

or PBS buffer. In one enbodinent, at |east 65, 70, 75,

80, 85. 86, 87 8, 90, 91 9 94, 95 96, 97, .

B 530 e REmad sy S or B ien ggMed Ry gpPigsirse such a
dosraibie d@p@EhNS unaggregated after such incubation at

37 degrees C. In one enbodi nent, at |east 65, 70, 75,

80, 85, 86, 87, 88, 90, 91, 92, 93, 94, 95, 96, 97, ,
98, 99bs ¥ic ashest gbhgdrysntige. the POIXPERidE® VaEARIF domainai andagonists,
onan Bk B K Sefs LRG0 B s HRBUS RGHIC aftPincubation
4t a4bncehbatidbof @lypephde Fvaridble ddthairBof 11B&miBat,3788,50 °C for 14

90, 91, 92, 93, 94, 9 7, 98, 99% of the

OB B G Rebisai b as b_&?f% glﬁoasﬁalba it o e 67 70, 75. 80,85,
Upaagr ggaoed ant 65, BUGH Jenorht bon o@&h@ﬁbl%%@ﬁ@@,%nﬁgoﬁi@t or

one enbodi nent, at’ |east 5, 10, 15, 20, 25, 30, 35,

4 @ariable d@@aIn BENaigOunagsregZ@d aftsr sugh inc®@bati@ect 38 degi@gs C. In one

PG RUBET G BP0 T e Gl TR oRe haforey e Pel 9%
SO9R df s Ay peptid@br RRiaBRURRSEN fomdifk @BRorBEROHIcBith inBbation at
gg?regatlon of the pol ypeptides, variable domains

degrresstt s encswahpdamentiy atdenyt D1, &%, Wudh I0ndbk ¥, 55. 60,
! @5,%e7§ r%)gg%r%%? 818h§0,@1 9%, 9t3h§4 %l M@,Qﬁt ?9%9%5){ ‘[}1/16 polypeptide,

var’i abl € n’r emar ns ‘'unchianged "6f ~ Subst ant’i
umethgonge dr adiriabie dainaibagmans atiagdicgdrdngiessuChahcudation at 50 degrees
concentratijon of polypeptiqe or vari

) ari abl e domai n of
| frg/RPng mppdinep ARGRILAs b 1ufd-@0: 34 e s pbes. . 65. 70,75,
L BE dsN¥E7 88,00t HE PBOLYRAPHE dRS97 \GAT bR tl?@ﬁq%%ﬁéb%tide or variable

ant’agoni’st's, ‘conpositions or formulations of

i dereainiremaias exonuoinstianfi¢ralutly irctubdilon aa b0 degreexcUb &t orenembodiment,
at a concen%rati?n of. gol g;éde.or vari abl e dona%n

oflC 38 hReAtion ot e nplypeplid Sﬂ%‘g@’ Pngans, ARIGROTEYR 5 CEH alter any one
buf iR iiubRAsaln BndPéhBddirhchOthé-p? of 8@ poRfpeplille & variable domain
pH7.5). I n one enbodi nent, at | east 9&1 é%.S, 96,
ognBinQhch@red or sghstapgally ughapgedgdics dcobatidneat 37 degrees C ata

pol ypept.i de.. ant agoni st _or, .vari abl e..domai n &emai s, ..

R Eylen &) PPPERTE v ltablt AR oF e B b R R Rkinpon butter
at least 95, 95.5, 96, 96.5, 97, 97.5, 98, 98.5, 99 or

99. 5% bf odehBpect of the invention, the polypeptides, variable domains, antagonists,

compositions or formulations of the invention are substantially stable after incubation
(at a concentration of polypeptide or variable domain of 100mg/ml) at 4 °C for 7 days in
Britton Robinson buffer or PBS at a pH of 7 to 7.5 (eg, at pH7 or pH7.5). In one
embodiment, at least 95, 95.5, 96, 96.5, 97, 97.5, 98, 98.5, 99 or 99.5% of the
polypeptide, antagonist or variable domain remains unaggregated after such incubation.
In one embodiment, at least 95, 95.5, 96, 96.5, 97, 97.5, 98, 98.5, 99 or 99.5% of the

polypeptide or variable domain remains monomeric after such incubation. In one



pol ypepti de or variable domain remai ns nononeric after
such incubation. In oneenbodi nent, no aggregati on of

w0 b@speliypept i des, vari abl e domai ns, ant agoni SPGI/GB2008/050404
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seen after any one of such incubations. In one aspect
of the invention, the polypeptides, variable donains,
ant agoni sts, conpositions or formul ati ons of the

i nvention are substantially stable after nebulisation

(e.qg. ,.at concent.ration of pol.ypept i r variaple . .
ol el a6 RBRRR L s Ry RAER R i P56 P s scen
Cafodr a8y Gne bOsuch ihaBhtio®g j et nebuliser, eg a in a Pari

LC+ cup. In one enbodi nent, at |east 65, 70, 75, 80,

85, 86, 87, 88, 90, 91, 92, 93, 94, 95, 95.5, 96, .
96. 5, bygnega;spg:’t 0§‘5h’e 1g‘gqngpn,gbe Bqalygg)_tgi%,éffm@lﬂ@ domains, antagonists,
o . : . ¢ o . o
oL RSEL AR 5L L LS BRI, ROR s el
e(hodi areorcentitidnesfiolypbptidgr vabiabl8 domBm of8®mgBm]) g8at room

90, 91, 92, 93, 94, 95 95.5 96, 96.5, 97, 97.5, 98,

OB MPCTAgeyCot0 resmton %hg, Bisihodpiseds spulisgrioge ig a Parf LCH cup.
dREHEnRBh S, JVORNES,I70, 74, 188! 85 8ehs NRRUYA, 3AL PR3 dA 95 955,
one enbodi nent, no aggregation of the pol ypeptides,

v 36.i9%b1, 87 dbhhi Ws 98.antagdii. e of ihs mdeeptide. entagenistoneagible

sych .nebul.i sati on. ne aspect .he j nventi.on.
ot a et Addkiealfd o fF BB REF MmO, R g ment. atleast 65,
ene.odi, B 83, RO 7peptdodel NP3, il sl W, BTN 70Dk 98, 98.5, 99 or
S|ngle vari abl e domai n according to any aspect of the

i A%-e ofcghe polypeitigddion jaraabhoigpap feraans menagens aftergpch

vari a q , . ' as .
AR for TR o BBGAERR o b Ba BN ARRAAC pell ey vyl
véehoihs,camgbhisisigsdehafiatalyeine odisiuch ndbaliuienaspect , the

i nvention provides a host cell conprising the nucleic

acid oy the vector, In. one aspect, the invention ..
provi d¥5CT 3TBENJAC BT P LRICY Mg %189%&&&&%00@31%@ Bpqigic acid
a@ndoﬁlﬂé_’h‘)&il%hh@c&hﬁ%irﬁ‘%é{r@fn&ﬁ@ﬁ&gl%ﬁﬁﬁ's{hglé DiafR dAthin
conpri sing mai ntaining the host cell under conditions
sagcoabhgetof ayy aspget eEthieamvenfios ai echopdimige lyyeptddeantagonist or

tor, . whereb | ypept i s .
! S Bn FreefnB R B aRbid o6 RORkiHon 1. rmst th-fpyention
MBiIRRs ER¥C(hHESTSRS SOMBLSIBIci 2Rl ahiond addee:, BRI MP&Roh $eovides a

vari abl e domain or antagoni st and optionally producing
ahes eplh pemprging theupglescrcydet thavectpran ge asperpicoeantion

It AR R R A5l AL, B VAR st

| 9iabVe dignain, the method comprising maintaining the host cell under conditions
suitable for expression of said nucleic acid or vector, whereby a polypeptide comprising
an immunoglobulin single variable domain is produced. The method may further
comprise isolating the polypeptide, variable domain or antagonist and optionally
producing a variant, eg a mutated variant, having an improved affinity and/or ND50
than the isolated polypeptide variable domain or antagonist. Techniques for improving
binding affinity of immunoglobulin single variable domain are known in the art, eg

techniques for affinity maturation.



bi nding affinity of inmunoglobulin single variable
domain are known in the art, eg techniques for

wa@edosnadty? mat urati on. I n one aspect, the inventPGHGB2008/050404
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provi des a pharmaceutical conposition conprising an

i mmunogl obul i n single varlablgyeonain, pol ypepti de or

an ant agoni st of any aspect of“the invention, and a
pharmaceutically acceptable carrier, excipient or

dlluenf I n on Etgnbodipenn, t he i ¢ n si gle -
vari abl"EOH BT B "MRBIARY YN &P %Plaﬁﬁy”%s%’ OSOPTRAPTISINE
I By Bﬂﬁlhﬂfgl@ﬁfmrshlfgﬁévﬁmbMdHMﬁj Yoolyrpti @br eﬁilQﬁingﬂmsf O any aspect
exanpl e, an anti body Fc, optionally wherein the

NO B iisgeomfang p@hmanacsutiGaflk @eccpibly eagr) gxcipiptor djjuent.
l'inked) to the C-termnus of the variable domain. The

am no

F gur o Ealy TRRMFRGR, @ IAnRHOABRUE, Sglh SodaA b of e

| avteginioof e@nadpecticd theamechtmndobomprisesconitibady constanod@main, for

as ect, the tion is a. nmethad for selectjn
sanaibaba oftutly BT in Gl e Ol Feirdinbed
a(b@%@hﬁgpdlke%ﬂy GhkMBIE HlcaT- t&ﬂﬁﬁtsfb%lmeavar%g%hmﬁ@qthe famino acid
(VEGF), 'e.g. an anti-VEG- dAb. The nethod conprises
pﬁmvmmwnéaauﬁéﬂeFﬁoaﬁ@wmﬂnﬁapw¢ﬁ@$ or pol ypepti des,
conbining the repertoire and a protease under
conditions suitable for protease activity, and
recovering a peptide or polypeptide that has a desired
bi ol ogi cal activity, whereby a protease resistant
pept i d€hepolppdptide pi bvakeablsdsriie of @t invdigion epebé Bolaedaind/or
the protease are generally incubated for a period of
atecP@iERnhhout 30 minutes. Any desired protease can be
used in the nethod, such as one or nore of the

fol I owmNghe RFEdNBe RIVELEASR a EABEEID SclPERICARBicase resistant peptide
aspartate proteases, thiol proteases, matrix

met polypgptide.dasexangde oxyt pemist @ﬁg@c(l]gr g1dothel1al growth factor

c f]\z]?r@%(i greglta]:j] S'm bg@F g XE b g§¥ ﬁ1e 'd%?{siﬁglg s Rrg E’%pertoire of

PAERIIeAbH Bblypdpiiasd chmbRiRSHE Ropehdir& 8RB PotdaSe Gader conditions
catheFS|n Cg protei nase (e.g., proteinase 1,

phutablerfas Bromaspiastey musered)vering  papidesir ol Ryt has a desired
eﬁm%%ggcpa? %(Et v tg/gx%her%%z R %?0%6&%@ 1‘&1863.1’1% ?g@gcgés é%?%/%g}gtg%p g géected.

caspase

13), Cﬁh@wpﬁl;toi&d: oal the pﬁ‘dt@ﬁé bt ralladidubatdaifar,a period of at least
bronel ain, and separase. In particular enbodinments,
t ﬁlg)u'gﬁgpglgétgs j Any Fle;pbrgfi Rrotease can be used in the method, such as one or more

of the following, serine protease, cysteine protease, aspartate proteases, thiol proteases,
matrix metalloprotease, carboxypeptidase (e.g., carboxypeptidase A, carboxypeptidase
B), trypsin, chymotrypsin, pepsin, papain, elastase, leukozyme, pancreatin, thrombin,
plasmin, cathepsins (e.g., cathepsin G), proteinase (e.g., proteinase 1, proteinase 2,
proteinase 3), thermolysin, chymosin, enteropeptidase, caspase (e.g., caspase 1, caspase
2, caspase 4, caspase 5, caspase 9, caspase 12, caspase 13), calpain, ficain, clostripain,
actinidain, bromelain, and separase. In particular embodiments, the protease is trypsin,
clastase or leucozyme. The protease can also be provided by a biological extract,

biological homogenate or biological preparation. If desired, the method further



el astase or | eucozyne. The protease can al so be
provi ded by a biol ogi cal extract, biological

whowsgenat e or bi ol ogi cal preparation. |f desiPEHGBRIVE/050404
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nmet hod furtherconprises adding a protease inhibitor to
t he conbi nation of the repert_o%'sr_e and the protease
after incubation is conplete. Th sone enbodi nents, a
pepti de or pol ypeptide that has a desired bi ol ogi cal

S ot SRR OSET, B BB BR B

basessonfdiindibagoisgenpldte | i gand, such as protein A
protein G or protein L. The binding activity can also .
be spebl fane Bnbrdiments.c: Retide gekolypephide thathasnpilesirgd biological

IS LT 5 s S BV
CpiI3BeptidSiean ESFechegepbaed ok NAdni®; a faicaix ligandoti@Xasprtein A,

Exodus-2, FAPa, FG~-acidic, FG--basic, fibrobl ast

gPItR & drgiein &-o%ﬁﬁtﬁmélqgi AGHAG camr A B YPREC CEa Lo a target
.’ - n 3 . . _

SR SRl i g AR, AZSUR AP i

r €Edp a0, CD4D Ligandp €O 61 §P88.10 D118, EGH, EGF, rebdptar, ENA-7S,

| Eoging Eopgn Fioays 2. TAPE 2P pdivicy BOP aliy BoBplase arguwen factor

7, T S (B 0 49 A mn

Lhlbumbsy, adh ACN-7, IGIFU, IGFATRML 18N BONY 1 $atbploRNTEL receptor type
nonocyt e col on¥ I nhibitory factor, nonocyte attractant
oh eIl MICIE 1L D067~ ThS (12030, (168 (&7 8,2, IMBALH 0, IL-11,

(A N B Vs Sy M s R 4 B AR50,
ﬂk@’a@ﬂl&Kg QR fablor TRIAH-L P KRG lepfin, LJIFL%hgdt%\I(;%i_néMullerian

NAP- 2, urturin, Nerve growh factor, _
Nhabitooy gubstaaes. mauocHRCPLonA Intppgry AR torPDERo@; atprctant protein,

PRSP TRl P Qe S A RO LT 841208 s
NEABO$6Ba hANDC (D), MINEMP-FBNME-{%N&IH-QQMM Bl MIP-4

TNF receptor I, TNIL-1, TPO, VEGF, G- A VEGF
VEgFlog! progaptop nhipr faciee btMPIR 1), \WAGE2y Mewpiray, Nervagegmth

r ecept - A XHJ g%?‘ip

) FSB8, P 1T e A el MERDI -0y BHGH AP R E B, PF-4

apUNOIEEk, R8I BBFG B; Sk, S0fF Qhn 8LPBR)or (AMPL3A REMIGF-o, TGF-

IgE, IL-13Ral , IL-13Ra2, 1L-15, IL-15R’  IL-16,
B, TGF-B2, TGF-B3, tumour necrosis factor (TNF), TNF-a, TNF-3, TNF receptor I,
TNF receptor 11, TNIL-1, TPO, VEGF, VEGF A, VEGF B, VEGF C, VEGF D, VEGF
receptor 1, VEGF receptor 2, VEGF receptor 3, GCP-2, GRO/MGSA, GRO-3, GRO-y,
HCCI, 1-309, HER 1, HER 2, HER 3, HER 4, serum albumin, vWF, amyloid proteins
(e.g., amyloid alpha), MMP12, PDK1, IgE, IL-13Ral, IL-13Ra2, IL-15, IL-15R, IL-16,
IL-17R, IL-17, IL-18, IL-18R, IL-23 IL-23R, IL-25, CD2, CD4, CD11a, CD23, CD25,
CD27, CD28, CD30, CD40, CD40L, CD56, CD138, ALKS, EGFR, FcER1, TGFb,
CCL2, CCL18, CEA, CR8, CTGF, CXCL12 (SDF-1), chymase, FGF, Furin,

Endothelin-1, Eotaxins (e.g., Eotaxin, Eotaxin-2, Eotaxin-3), GM-CSF, ICAM-1, ICOS,



IL-17R, IL-17, 1L-18, IL-18R, 1L-23 |IL-23R, |IL-25,
Ccb2, Chk4, CD la, CD23, CD25, CD27, CD28, CD30, CD40,

wW@Dsi491€D56, CD138, ALK5, EGFR, FcER, TGFb, BC/G&B2008/050404
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CCL18, CEA, CR8, CTGA, CXCL12 (SDF-I), chymase, FGF,
Furin, Endothelin-1, Eotaxins éqe , Eot axin,

Eot axi n-2, Eotaxin-3), Gw CSF, CAMI | CCS, I gE, | FNa,
1- 309, integrins, Lselectln M F, MP4, MDC, MCP-1,

M 1IR30 8860, RRFCRAPR MR, RG] MIAFS neutrophil

Thiaaad Bsteddotid, ojfl\ﬁ P}KR@N@B 1TMNthSeSCIVE$§F 1Vh@teég TARC,
a4b7, CCR2, CCR4, CCR5, CCRY

air@%%@@pa@m dimhia D é@AM%Trye@ee Nk, ‘éhﬁr‘b.\ﬂCAM adp7,
PEeRel @%R@ec@mhg@gﬂsob%ﬁ' @Eﬁ&g W\;oét% ishavnaRd %Mgg CDS,

In particular e ment s pol ypep

I sSWTeanyiyi granyinp@nn) amgylolldrallﬂmb:e\/lmﬁiadPDKm snd Ithe
repertoire conprises a display system For exanp

the di Sppasiicdgranghndimentydhqpattidf PbpHXBLdr gmeas}vered by panning.
r ' bosoﬂpso%esahﬁﬁhm%ltﬁé fkgreﬁ&@@&ﬁﬁ?s% 2ldis f)ﬁi%r s9§efﬁn q?or example,

di spl ay, yeast display, onyci n di splay, bacteri al
diteplispjay ysspl @y b@fbapﬂeﬁelvha@!? doplayonibésente diipipl, alymlsmn

tonen el BB Rt e e SR ma PRk BhsSral display.
PE8RpIaf@n PlasRA, YR B AIER d faequ;%e 1P BisPMG ls@item@fihld eodifl
b S

particul ar enbodi nents, ay system conpri ses

r émcn@labf éemgémetaqbld apéémage@al Chwragt@ﬁ@tlcéwﬁm nephdeor pdhgpeptide
XERFLeY W Rl EORY o g KRR SRR " iR ggmorises
Ofep'lizablé Berl@it phékakbas. enbodi nent s, the bacteri ophage

di splay systemis nultivalent. In sone enbodi nents,

t he peéﬁ"é@ Prbsimnsthe display syrtep cayprsedagiegpphage display. For

, t
S S oph R BRI M6, TP M,
aerpbqjthéﬁts pnhe rt»ad:tylpqﬂtagel ehsplagtswhaﬁ iemdbksialead lni sohregnd:@khments

at|V|t I n particul ar enpodi ne t he nucleic acid
eé’ﬁﬁilﬁ}{? ?rerwlwpbﬁ%ﬁéhmn% eaflf %}Hwndamengr ow h or
p0| Y "B AS e ChRiJUihERS, tthé)fﬁethloﬂ sy cSﬂpﬂ%s%ﬁﬁﬂmgﬂfe nucleic acid

repert0|re 1S a repert0|re of 1 nmunogl obul Sin
vendodiriger hptreé nspoly\pﬁpd:ll:ie that hesxadpired hiobodaéahdctivatyardu particular
ar e a({] onj st s of ads I[
embodimetits, the nucleic actd 1S amp ified by phage amplification, cell growth or
polymerase chain reaction.

In some embodiments, the repertoire is a repertoire of immunoglobulin single
variable domains, which for example are bind to and are antagonists of vascular
endothelial growth factor (VEGF). In particular embodiments, the immunoglobulin
single variable domain is a heavy chain variable domain. In more particular
embodiments, the heavy chain variable domain is a human heavy chain variable
domain. In other embodiments, the immunoglobulin single variable domain is a light

chain variable domain. In particular embodiments, the light chain variable domain is a

human light chain variable domain.



endot helial growmh factor (VEGF). In particul ar
enbodi nents, the imunogl obulin single variable domain
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enbodi nents, the heavy chain variable donmain is a
human heavy chain variable donpjn. In other

enbodi nents, the i nmunogl obul i single variable domain
is a Iight chain vari abl e domain. In particular

enbodi t he ht chain va le d inis a

unan 11 Ginies e U @b AR B RRae < pipisor

t b@lypéﬁtﬁl@tﬂhdﬁ BirdS aaaﬂgatltgaddfecgr VEEIR atithggtaaPRny ifden fFepertoire of
pol ypepti de that binds target I|gand e.g. VEGF, with

hpeidss e pAlYRePtidesm Elerfé?ﬂ%@@ eRTRRIISSS DEsaistingagensrtoire of peptides or

Pg%lé?ﬁgfd?g %g?lbye]l?ﬁ {ﬂgtég%gtrofrg gﬁé %égc%%leagé ﬂﬁﬁg'c ngdlﬁons sultﬁble for

I pefakOadtEit@Nchdacprvetiag a @epiidbesr promxépmﬂdmhst tsinidst ‘uhb Itaeget ligand.
for protease aCtH%h%B and recoverlng a gtld

pol ypeE ¢ FFPCKIPIAG @ ratease fugr%g?ral ygtgﬁaate by a perlod of at least
I SRRE BO 'n{lﬁut@é” dAflg;‘ ﬁesﬂreg ﬁﬁéa%e @Eu?b&ﬁgéﬁrlﬁ‘ 'tﬂe%nétﬂ&&' Qﬁ&l?gs ong or more
for a period of | east about m nutes. Any desire
pof)tthe dslbovoag, sban@ple)@basm cwtemnptdtwsa, @pmmtsapromaleesothml proteases,
of t e fol |ne rote t ei.ne .
Bifaeta %BE?P% Bmea s Cenpdy 0’8’@8?@@8@ Carhe¥yReptidase

”B§ alypeR %}%@(ﬁ%ﬁpsﬁaﬁaﬁm{ PR, @@&‘é%sé ,8etkozyme, pancreatin, thrombin,
carboxypegtldase A, carboggpeptldase B), trypsin,

c hipsoins gp8ensinsgess |cmthelpfaa1p rprolginass @se, prp@méﬁzi/rréotemase 2,
gglinoh ér?a:ste I%S]éslénq%)?}é)s h%lIPlOSaH? rgn erope ‘ﬁH% escargﬁas i % caspase 1, caspase
pp Odaepdaaaeca%pas@ rspt@pm@sas; cas)paset t&;bﬁ@phsesm, calyiaRhih, clostripain,
enteropeptldase caspase (e.g., caspase 1, caspase 2,

acpadsen, hromelaiaand SPaEse p@é@r@ulaéﬁgﬁ)aé@l%ﬁ tf@arggtﬁ@@ is trypsin,
1§l)asta adr@aic%ﬁy&ké C*Fhé‘%ro%agef&{ R B pr cpuﬁg‘db&‘hgggib logical extract,

brone Separ parti
t belqial aamegdnatet crr)qnslognpalqirqmlr:am df ddsaud,ahy methodHerther
pr ot ease OVIde b|oIo i cal extract,

&?n al so be q&
bFYNBGICE AHIIAS ABEAFASE & ipitasitaf m%&@éﬁ fhigtrepgttonerand the
dERjtda8artdrecUPRE PR c%H{piéf'@r conprises adding a

protease I nhibitor to the conbination of the
repert6h¢pqﬁmwcmpequﬁKba@Ebafmavmbﬁbmbdwm®mmnganydcﬁﬁﬁmmga

c | ete de or t.id n]@ overe

o R B Ra PR PR IR Ty P GRRRVEGRS. e

t P&ptideodpblybbdrRdsrcdbaGbOBEPari@igei n. 1 n particul ar

enbodi ments, the peptide or pol ypeptide is recovered

by panhi ssgne embodiments, the repertoire comprises a display system. For example,
the display system can be bacteriophage display, ribosome display, emulsion
compartmentalization and display, yeast display, puromycin display, bacterial display,
display on plasmid, or covalent display. Exemplary display systems link coding
function of a nucleic acid and functional characteristics of the peptide or polypeptide
encoded by the nucleic acid. In particular embodiments, the display system comprises
replicable genetic packages.

In some embodiments, the display system comprises bacteriophage display. For

example, the bacteriophage can be fd, M13, lambda, MS2 or T7. In particular



In sonme enbodi nents, the repertoire conprises a
di spl ay system For exanple, the display system can be
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conpartnental i zati on and di spl ay, yeast display,

puronycin display, bacterial display, display on
pl asm d, or coval ent displ ay. enpl ary di spl ay
systens l'ink coding function of a nucleic acid and

f L. t th .

oS ORUEER e PE RGPS EleR Gt (Bl AR R o oggtimens.
etrRQpidNdrSpolyeptidd Blispyaysy 8¢ & PIIC amn eeid. epl i cabl e

genetlc packages. I n sonme enbodi nents, the display

syst endeeihprna qt@lrﬁ%ﬁ dhe wsthad durdics spmpriseamnikyAg |tfé> nucleic acid

t Qr?cogﬁlg ggeipﬂﬁg%g(&gﬁﬁ)tlgg tﬂagﬁas'\%ésesnk&l% ica él S'é’[ })Z/ particular

I n par are nts act er 1 oplrage

symbediniestsnihk huvlaicewtd is kmpsiGise by phagdi amgifeatidt ecll growth or
pepti de or  pol ypeptide is displayed as a pill fusion
pP@F@Fﬁ“eF?W%f%%?ménbodlnents the method further

Conpri §6& ' m t
ept 1 e o B R LB R 4Sh AT BBfin el oyl single

amruabilet Jomdins, pay tihgal tand mﬁmddurmagml&thef YiiGCFeile paticalar

[if] age l.i ficat cel I. owt h, or i
| BmDBmsls s R AGE Ep AR ing kS SRHEC torb i EhEY Y variable
r @&ﬁaﬁlo if fhokSpAtiE@REThSIdifes, theRARYGhoRWhIibIS dBShA is a human
vari abl e domains, e.g. which bind to and are

aheagyohhistvgrighle ¥e@sin. |In Oﬁ@r @mbgqhalren@mb@dlinn@mpglobulnemngle
| xr;ryrya%geigcllo%gaﬂh L Isgl}r%%ha%n\(%{lﬁb Q | (e)mg% hg) nr%i%aﬁr f}vc}ﬁm[eﬁ 3! e light

hetaiy V@ﬂfwld’lddtﬁdlh ad Eurﬁﬂmgm ch§1n arahama dofagi@mvy chain
vari abl e domain. In other enbodi nents, the

i n ol BT ASESCh freanveiiioans & mediesioh radusingjagrpertcigiof protease

SRR BTl e AT A DB B o

dpaz’[mdes ot polgpeptiley, campmatg, tht hkpeitoire of papiidesorgpotgtchtides and a
of producj ng a repertolr of protease resistant

pBISLFaaRUNAsF SR pepdit H’é‘é OrPRRLCREAR B e AR FSceung a plurality of
p%%idgé Bip ﬁe%ﬂ@ést @h1BvOh JRERL tqgl% i%ﬁl a‘%ﬁ'viff %e‘r@cﬁﬁd repert01re of

i ni ng t e repertoire of peptid gs or ypept iI"'d
apobt@spresistas pepiddeor mlypepbies is prdiutédons for prote as e

B S Ge B PGSBS ey Rlyor oo

WbeLtad¥t #duePEhliMitEE [Ir example, the protease used in the method can be one
or more of the following, serine protease, cysteine protease, aspartate proteases, thiol
proteases, matrix metalloprotease, carboxypeptidase (e.g., carboxypeptidase A,
carboxypeptidase B), trypsin, chymotrypsin, pepsin, papain, elastase, leukozyme,
pancreatin, thrombin, plasmin, cathepsins (e.g., cathepsin G), proteinase (e.g.,
proteinase 1, proteinase 2, proteinase 3), thermolysin, chymosin, enteropeptidase,
caspase (e.g., caspase 1, caspase 2, caspase 4, caspase 5, caspase 9, caspase 12, caspase
13), calpain, ficain, clostripain, actinidain, bromelain, and separase. In particular
embodiments, the protease is trypsin, elastase or leucozyme. The protease can also be

provided by a biological extract, biological homogenate or biological preparation. If



prot ease resistant peptides or polypeptides is
produced. In sone enbodi nents, the repertoire and the

WQe@Ba#-de7 are i ncubated for a period of at | eaRCT/aBRMWB/050404
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30 m nutes. For exanple, the protease used in the
met hod can be one or nore of t foll owi ng, serine
prot ease, cysteine protease, daspartate proteases,
thiol proteases, nmatrix netall oprotease,

RS BSB BR85Sy REBSRLLISES oy pomoinaton o

peRatpertodk ARE @&eprolegitkdzy MRubNRNGE eahplate. t hr ombi n,

plasm n, cathepsins (e.qg., cathepsin G, proteinase )
(e.g., wa‘e@fﬁ‘%@@nif}tsamlgtl@tha%fd?ePEld?ﬁr%tPéerPﬁB@eé)ﬂ}at have a desired
t i.N.:. G i . .. C . .
DB Gy SOKTRRL 0 RO SA VAR LBSRs" BSPEIEALE syorats o
cagpiiseolhlympsifasa@nbs)recovateddiassd dn wading ag@ensid ligaadsuch as
actinidain, bromelain, an eparase.. In partjcular, .. .
eRIS&AN e REACIN Cher IPBiRhs ﬂ? Elqd.uggpascrlﬁl,ty B8t R eSRsFIfC binding to a

| 2y %iéﬁﬂq, sJaleasparthg%ﬁﬁganQQfasélb%Q hPRiPr A .aﬁﬁqlamém%odiments, a
bi of ogi'cal extract,” biol ogi cal honbgenat'e or

bpradyy obbeppidepar atlyeptiddsfilgdias g, desingd bretogox] danvithies recovered
cgggrises adding a protease inhibitor to the

cohBiHatd on of the repertoire and the protease after

I ncubaty @ind SmESARERAS &he tpeRoi@carhadt H@[&Pﬁ,ﬁ/ s@stem. For example,
plurality of peptides or polypeptides that have a
dtheidispdpyiysicogiasdic baeteriophage desplagcobesoay dbwpdayd coplsion

bi.ndi ng_act:i vi.ty, r .exanpl e. plurality..of t.ides;.

or TR LY nd P ST Sl DRURRS el B Bisotay.
genglal on lpl@and or sbedleraslispladt @h Pardiculdf OBbdimen® the display system
protein L. The bindin ,activit%ﬁpan al so be specific

bR Geginedunctiogrefamurcieiatrdd and upctignalchagpcristics gfathe peptide or

g . . 11 el . .
PSR Ry RRRIL LW, LR IORE Rkt sl system
deshprects béphicatg e geetiaphckagty i s recovered by panni ng.

I n sone enbodi nent s, e repertoire conprises

t X .
di spl aj ¥ ERYOdEgPn gy ?rﬁ!sgl,aﬂswéeraicgwpa@ewg@eﬁm@gﬁ disglay. For

b 1& QRO BLEr ﬁ_ﬁ’éeaéén Hel ROSP8B bR Y2 o T R Phticular
conmpartnental 1 zat1on and di splay, yeast display,

pembodivicntsdihs phetyriofiagt displal sghitspliamultdiakpi. aly some embodiments,
pl.asm d, or coval.ent display. | articul ar

cliB 36t S o TR s PR anh PRt E8lihg funct i on

of a nuthBeCentddimadisl thdimethio Talthce Rempat@ranglifEsig @fe nucleic
the peptide or pol ypeptide encoded by the nucleic

agqids crncadipgratrileralitrofenpladis o pekypentives das pavey depiedprological
activity. In particular embodiments, the nucleic acids are amplified by phage
amplification, cell growth or polymerase chain reaction.

In some embodiments, the repertoire is a repertoire of immunoglobulin single
variable domains, e.g. which bind to and are antagonists of VEGF. In particular
embodiments, the immunoglobulin single variable domain is a heavy chain variable
domain. In more particular embodiments, the heavy chain variable domain is a human

heavy chain variable domain. In other embodiments, the immunoglobulin single



conprises replicable genetic packages. In sone
enbodi nents, the display system conprises
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can be fd, M3, lanbda, MS2 or T7. In particular
enbodi nents, the bacterlophagg¥p|splay systemis
mul tivalent. In sone enbodi ne the peptide or
polypeptide is di spl ayed as a pill fusion protein. In

AT REC ncbits B8 amtibuTR g SR PRL PR gipeps. e igh

pemﬁm d@sabld dRRAiY pePhindeslifiiahaiiavaatle deshined
bi ol ogi cal activity. In particular embodinents, the

nucl ef & anoithes asncet, hegnyention iny MsHRGdonsRRCling 8 Arotease resistant
ﬁ%lko/%%’tfa\éﬁcgmsﬁﬁﬁg LY ﬁﬁﬁaﬂﬁ& 1663 nns1ﬁ§99£1'1a%ne détﬂalﬁ?ﬁﬁb) that binds a

rment’s e repertOI e 1s a Ttepertol
| gt ighab elg. WESIMGb®m avapdraditee 1d Ol‘merﬂBodlﬁ].egt thmhnethod comprises
bind to and arge ?ntagonlsts of VEG-. In CU|%§ X
e RS iffimh PRagetdisp 4y YRS BLTBRISIe %ﬁeﬁgqt%re\fafrno Calidgs gt gomprise
| 8n ﬁmﬁﬁﬁ’é’%foﬁpﬁ' sth @Hrﬁameeddii%' dambhﬁlngﬁfeﬁgllﬁgé IEli'Ssﬁlgil Ystem and a

enbodi ment s eavy chain vari abl e do
hpmggash edeofedcianthe/gnoup bdsidiogwil nlastase, dtukeryme and trypsin, under

enbod nent I | evar,i abl.e donai n

R e b S o ro e B peeo PG B igy B3R
ep&s}gdzpﬁae fcgmphnﬁg hh gmnuﬁagqbshn@giﬁgap b 8 A Bdaih $hal binds the target
human 1i ght chain variable domain. I n another aspect,

t Hganidavention is a method for selecting a protease

t
G ot e VTS R i BRS R DT L Agaehe combined
| bl@i&%@%sp@ay%ys%ﬁ%dfﬂré’t@hs% A ERBUBRET &-abbik INE overmght
enbodi ment’, "t he nethod conprises providing a phage

d| spl alp W@ﬁt @anﬂmmmts,sthﬁgh@erthqééhsmys e p@fyppml [rgisg an

DRl TR SR SB TPl PGBl arecovreay
PhoURRSE ssalagte dn Bﬂﬁﬁbﬂhb@dlﬁfeﬁtspth@ PAStesthhts2dys a polypeptide
el astase, | eucozyne and trypsin, under conditions

s ERMpIRe #rbvnrmﬂmgé%lémé&glwrwbi%mn% Byl binfn hedangplligand is
tﬂ%%v&% 8%g¥ pol ypepti de conprising an
N

nnunog |ngle vari abl e domai n that binds the
t ar get Thée ganation dssairesantandioimead protdaberepisaheppeide r polypeptide

St b b daLee B ol GG RPE e Pa AP Far embodiment, the
oﬁﬁéﬁ‘ﬂl(ﬁ%la‘[es to an isolated protease (e.g., trypsin, elastase, leucozyme) resistant
immunoglobulin single variable domain (e.g., human antibody heavy chain variable
domain, human antibody light chain variable domain) selectable or selected by the
methods described herein.

The invention also relates to an isolated or recombinant nucleic acid that
encodes a protease resistant peptide or polypeptide (e.g., trypsin-, elastase-, or
leucozyme-resistant immunoglobulin single variable domain) selectable or selected by
the methods described herein, and to vectors (e.g., expression vectors) and host cells

that comprise the nucleic acids.



In some enbodi nents, the phage that displays a
pol ypepti de conprising an i nmunogl obulin single
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recovered by binding to said target. In other

enbodi ments, the phage that digplays a pol ypeptide

conprising an i munogl obulin single variable domain

that binds the target ligand is recovered by panning.

The inyention.al so relates to an.isolated ot ease .

resi st Xﬁ? mafglbttl(fnazésoorre?aﬁ%sl t9 6 él&cﬁll%fgf% e g{ga%ﬁ)tg{e(%?e resistant peptide or

spblepdridelpy gt BopiiRe bRdescasaeidoegmbessitiht ihfhudoglobulin single

particul ar enbodi ment, the invention relates to an o

| ¥ylaRledpprint whstableorgelected pydhgymetiods dessabed hayeinzgpmgrising

resi st [ ' [ var.i api i 01

nREhERE BRI M afhe DA Bl DL, LRMRICIhE R protease

ardsisbdyeptidg ot pelypemideanidaidoadidionasuijfabkebeetpadds®npwhereby a

sel ect ed bémthe net hods descr.i bed herein. The

| RROEHES BISENE BeRtidE oF Balypeptids it B9A¥ESdd or reconbi nant

nucl ei gnagiBnddtalisERERLAS adrhbAeaI8akiGRhEIAH poRFRbIAE . ¢.

or polypepti%e (e?g., trys'fn-, elas%agg?, orp plidE(e.s.

| Gypoz-y plestass; atlerrbzymerrsogdnd bumunog dinginesinge vatdbée domain)

donai sel ec | e, or sel ected. by, the thads ...

e e B ey el of Bebbed bt 17 akh dusiegie (e for

Vet ot daRES tThe h'chtibi alko 6QBS i0SRe b e ﬁﬂﬁ@ds@ k&istant peptide or

aci ds. The invention also relates to a nethod for o

naklypeptide be- ot tapeny elbbescanr lpunorymie-resistgns ippwpegldeulin single

(e.Q. r ! astase- ...or. |l euco - I.£S§ .St ant

SR e R SRRl an SHEREY TEal R Rl rrene

Sglafchedrddr 4 Mediorhdods: eRsas dkegehaheinenGORIEd &lags to a

mai ntai ni ng_a host cell that contains a reconbi nant

nBethe o Feilingendisesph opmeisipesdaaRiaicriag (st gpiechiprqed ghereof, an

o . . _ _

SRRt RRRLA{IR AR el RBRIE Y, ARePlEle ¢ fovpgin-, clastase-

pot pepyhdecsistamriotumedlobilie singkeatinibn daham) sabeblds ot selected

a protease resistant peptide or pol ypeptide (e.qg.,

pP&H?Pﬂ@ﬁW§F§§?H§gj?ﬁ%% | eucozyne-resi st ant

| MUNOGHO BHLh LSRG Bu%ab AR R ARMBL ) dSRlARHE M EPVEGF is

sel ected by the nethods described herein for use in

npetB@it mea ¢anpje or how niyedr\APYF oy prdscatimossag)ple, Thmprising a

invention al so relat.es tq,use of ot ease resi.stant .

Bt Peruil Pisihpatlifaapiy aSmiingBaPl, 3t SiEui SRL Mo gtention and

| BUGEAIIE T6rak 8. 2Nto doRTHIRINE BHsbiteSinB@Y Quantity of VEGF in the
sample). In some embodiments, the kit further comprises one or more ancillary
reagents, such as a suitable buffer or suitable detecting reagent (e.g., a detectably
labeled antibody or antigen-binding fragment thereof that binds the polypeptide or dAb

of the invention or a moiety associated or conjugated thereto.

The invention also relates to a device comprising a solid surface on which a polypeptide
antagonist or dAb of the invention is immobilized such that the immobilized
polypeptide or dAb binds VEGF. Any suitable solid surfaces on which an antibody or

antigen-binding fragment thereof can be immobilized can be used, for example, glass,



vari abl e domai n) sel ectable or selected by the nethods
descri bed herein for the manufacture of a nedi canent
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met hod of treating a disease, conprising adm nistering
to a subject in need thereof, effective anmount of a
prot ease resistant peptide or"%%]ypeptide (e.qg.,
trypsin- el astase-, or |eucozyne-resistant

singl e var select
R R bR B Bt B, TR RS BBl or be
| Mealtlcdas cahisid desirat RactichaBgdupoRdaaéilititkinimbsilization. The device,
deternmi ne whether VEGF is present in a sanple or how

nifchonAEEpoI,ap h@\seemy suabie shaps) ©r cxunplei sthegl, gd, strip, plate, slide,
|
ggéfaggga et dcﬁskf g?lEHf% oI Ly ‘éﬂ%& %Phﬁh%'&%@lﬂ({’%)som%f

ni st nventi on I'nstructions
( embodinicotsdidt devican s 4 dipstipkesence and/ or quantity of
VEGF in the sanple). In sone enbodi nents, the kit

f ' il ts, h

HR R IE TR B T nfRMRES et cct i ng reagent

i o1 g AR, nE S GUF SRS P AGEDOM 13 (aka pDOMS33)
PRhyRERIs {81 & p Crg%?eg hﬁé%edl YERLERSOr @ moi ety

associ ated or ugat ed t eret The invention al so
r el at eElG.¢ dhodeecralMbonekiloiddo Arisolc glssun dthesapmples from

i PR R AL R TR R SRR Bl SR ETAL

osa&l Wefbdtﬁké«{ﬁ%led‘fwly%fdrameeddag dnthfeyhHEACAR tAéh at one hour,
an anti body or antigen-binding fragnent t her eof

Cﬁ]ﬁe%l@qrﬁmzél lil(w@s@jaﬁtﬁmh ditgandof tfypeineg )Zl"é]ﬁmr@tems were stained with
Iast C a
1ll efse%lr1 ‘e 1[% egels lﬂu ratt caﬁsogl?) r%{(ghl/l 15 10 aggm\ji ? gﬁ})l ) e

C@lgﬁ@cﬁlnt@e@lgéﬁéﬂ dthfMgtth@fiﬁlt tl@é@lhtﬁﬁss bﬂn&ajﬁhbh w’iﬂh&rypsm Digestion
nmobi | 1 zat i on. and or support, can

ave
aﬁ@DQMkﬁa%ﬁ @@Mép@() %%ndeQQPrﬂheB 155 Sherdy begagte ap@tuierlbafter 24
I ﬂgﬁ | et, disk, gel, tube, sphere,
h@%?Of e ngﬁ' Iﬁng the like. In sonme
e nbod | Eﬁﬁlt351,s ah hlldﬂsdaklmcef ths amird md sceendRbEBPOM1h-131-511 and 24

TI ON CF THE . DRAW i an iIIustratio
RECR YRS Sp 1 e @men %ngsls\!ﬁs Wb e BoRP ek e BB E)Selected
bty e RiMAERcl AnBIARARe RIoRANATS CHhARLAYy HEREITIRI 66ps

shows several Novex 10- 20@6Tr|cene gel’s run
Wpcpmesggmpngg) ¢IPBdn CDR2 and CDR3 are outlined with boxes.

FIG. 4 is an illustration of the amino acid sequences of DOM4-130-54 and 27
selected variants. The amino acids that differ from the parent sequence in selected
clones are highlighted (those that are identical are marked by dots). The loops
corresponding to CDR1, CDR2 and CDR3 are outlined with boxes.

FIG. 5 is an illustration of the amino acid sequence of DOM15-26-555 and 21
selected variants. The amino acids that differ from the parent sequence in selected

clones are highlighted (those that are identical are marked by dots). The loops
corresponding to CDR1, CDR2 and CDR3 are outlined with boxes.



different tinme points of dAbs that were incubated wth
trypsin at 40ug/m at 30C . Sanples were taken
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at one hour, three hours and 24 hours after the
addition of trypsin. The prote{ S were stained with Ix
SureBlue. The gels illustrate tthat both DOML5-10 and
DOM 15-26-501 were significantly digested during the

Lot R Bl OEARARD A B gy 1

OsdI¥ctipeatiimtsa mha lagiiio & UEha 2t BORES (8 pdrBfisb@idnodinMelddted

trypsin. FIG is an illustration of the am no acid
s@qu@ﬁqaé@§1g@ilgmmqhﬁseﬂéat1ar%mie&ﬂ% greaparked by detg). The loops
Vé\&lrég {)E‘dm% ﬁ%'aﬂﬁ CtIﬁ@ atg'ofuﬁ edfv{] ? > parent
seque ce | ecte clones are highlig ted (those

t hat aFB3$.d]e5nt7Dcaad: BM@rH&ﬁé’&dh@Wm@dﬁﬁd of aﬂ'ﬂi}ﬁeﬂt(nmms DOMlh 131-

bk EICRTE) ok ey Ry BN 812 Re by AB)-agon Th 131204
2 ﬁ?@e '7@?§ncplf)0m\ﬂ4 133 0@@1@”%? fo REMBELESA WR?Q&@( indd&tion with

no acids that differ fromthe parent sequence in
s diffepdné dordeomasona o€ trinpgih (iagging drofit ¢ os B0 ngtnl )aorvernight at 37°C.

i ntical ,are, mar ots The l.00 corres

t R CoRiT st ar i BRed iR B Mo deri G R RE BAR R (@ prgtcolysis
i&tlﬁgh bddcuBdiRhk 8NtrPhsid N®oaghnp aci d sequence of DOM
15-26-555 and 2 1 selected variants. The am no aci ds

t hat dFIGRBA-Bormre BRAGoae @me8§b@m1@g&>endmg gledAdestla@M 1h-131-511
[ t t
nLﬁE:egAg %Mlghl?’l%be@ggps c:acrf?i rée@gloﬁ 3l ﬁ%g?@%cﬂwobmzed

amﬁﬁmteﬁﬁﬁum,ﬂdnlﬂﬁdem\mﬁsh ap@xasolje oxferﬂu h@Mhe dAbs showed
illustration of the am no acid sequence of DOML5- 10
H@refsedsr@ﬁlé@ﬂ@dmpa@tp%mwg comped i the Patntagaintabotgietastase and
E‘}’%ﬁe parent sequence in selected clones are
h| g ted (those that are identical are marked by
dots). FI[he) $hooR3IWO GFYZ@SNZDNdi BE-Tos gdRIun vadidR&anapick @RDs

P-4 A Ba b Ol 203 RO 420 BARPRLESS) 96 POMIn-
( B 354 Wl\/ﬂ'ﬂdl 3tlrﬁ(ﬁe aﬂ@bb@ﬁh [0 S0 Meﬁn&ﬁﬂaﬁgﬁ) &11&1&1})@8m and

DOM h- 131- 204 and DOM h-13 1-206
7@)mpltmﬂem1mmbatzcedwiﬂmﬂiﬂtl) ug‘ml@rf tiypgobert i loowryd héurs and 24 hours.

a1 Yer et SHICRAL LA, 0L L MRRIR LA ADATY ARG
10A), DOM4-130-201 (FIG. 10B) and DOM4-130-202 (FIG. 10C) to immobilized IL-
IR1 fusion protein after incubation with different concentrations of trypsin (ranging
from 0 to 100 pg/ml) overnight at 37°C. The results show that both variants are more
resistant than their parent to proteolysis at high concentrations of trypsin (100 pug/ml).
FIGS. 11A-11C are BIAcore traces showing binding of DOM4-130-54 (FIG.
11A), DOM4-130-201 (FIG. 11B) and DOM4-130-202 (FIG. 11C) to immobilized IL-
IR1 fusion protein after incubation with elastase and leucozyme overnight. The dAbs

showed increased resistance to proteolysis compared to parent against both proteases

tested.



The results show that all three variants are nore
resistant than the parent to proteolysis at high

W@ owsastiat i ons of trypsin (100ug/m) . FIGS. BEFB882@B050404

10

15

20

25

Bl Acore traces show ng binding of dAbs DOM h-131-51 1
(FIG 8A), DOM h-13 1-202 (FI 488) and DOM h-13 1-206
(FIG 8C) to inmmobilized TNFR~“after incubation with
el astase and | eucozyne overni ght. The dAbs showed

par ent g er Bt SufhS ARt ErrBiTh Rt i S gB-sssand 6
shavstd, ithe4mliddadigy gt BifRr froinSthg ph@nt deGuadkct i Sdddd BSones are
of dAbs DOM h-131-51 1, DOM h-131-203, DOM h-131- 204,

poehhghted (thow, thavess Kentical areamarkesyy Aoty 1- 201, and
DOM h- ¢ .'I%Q,Zankael% dte 'qug&%ttlla?%kos rqrgv?}‘ﬁt lg%@'ﬁ% i ﬂl%q:)are (t) F‘Ab’

sanpl es after 1 ncubation wth rypsin
1D 5-28- 586 (FKG. d84) 2dd theundsst pfdtéaSe rebSmt Qi DOM15-26-593

Bl Acore traces show_ng bi ndi ng of EOVM-130-54 (FI G
16?/-{5%,- lf%mlmfsi@_-% Vi Tgwre%m A2 Y S MPRISE, on the
1@9%&9 _fdrm]!’ b(ﬁjl??lfgl el-t-ltﬂ:g dABJ §6I&@ntﬁ’e{tﬂ)&1%f n O%Medrfter incubation with

i ncubation with erent concentrations of trypsin
( rapsgi aigp ¢anoenttrtivo 01000 pg/hntl Thoverchoghvis earri8d Qut fFhehree hours or

r [ts that both variants are .nmore resistant

t %ZHO‘FH @F ?‘{Q\é{ar treﬁLgts ﬁP%\{/ g@l?i[}éel Varigpt ig e res1stan¥ fhian the parent to
CARERIN AL 1P NS hefirstor ipdin ted@@nio/ M ). FIGS. 11A-1 1C

are BlI'’Acore traces show ng bi ndi ng of DOW- 130- 54

(FIG K14 ipagraphabowoe qifers . of tyByin gnpoimn h¥EGEGEnding by
( i bilized |LIR . fusi protein after .
RO PSR LR B P B Sh T e i gosstant

diNas tisdemed (DOM ERSES 55 eDipsstan§sis bRef40ioR@d ¥Sysin treatment.
conpared to parent gﬁai nst b(pt _proteases tested. FIG
12 is BHEil5shews ave dlever 19-RE%ahidiee s thaswgisdpededgrith 15 pg of

g%%té(? é@i&%ﬁ%@@ﬁ%}ﬁ‘é@ Bf AN 5-5@-%5@& %h@?é—%@d@gagamglreg were

romt ent sequence in selec clones
hiafjbh irghtdidte(yt budse thhadditsreofi tehgaini, aad than et orertoae thyee hours and

d ). FILGS, 13A .and_13B.are Bl Acore traces show n
b?%gwﬁf@ aﬁ?f th égfaa%ﬂf BT B@\Rrﬁz@l@swsgém{@ﬂal&MureBlue- The

? g%s R RSkt %%ﬁﬁeﬁi@ﬁh% El%{iﬁlevcﬁfﬂ@pltl 5-28931272 8 TroRthe

G 13B) to | Il1zed VI The parent and the

v prdifidnshomertey thobpAred copertrhent.

FIG. 16 is an illustration of the amino acid sequence of DOM15-10 and a
variant, DOM15-10-11. The amino acids that differ from the parent sequence in the
variant are highlighted (those that are identical are marked by dots).

FIGS. 17A and 17B are BlAcore traces showing binding of the parent, DOM15-
10 (FIG. 17A) and the variant, DOM15-10-11 (FIG. 17B), to immobilized VEGF. The
parent and the variant were compared on the BIAcore for hWVEGF binding at the dAb
concentration of 100nM after incubation with trypsin at a concentration of 200 ug/ml.
The reaction was carried out for one hour, three hours and 24 hours at 37°C. The
results show that the variant is more resistant than the parent to proteolysis after 24

hours of trypsin treatment.



Bl Acore for hVEGF binding at the dAb concentration of
100nM after incubation with trypsin at a concentration

w@20030®@1wy/ M . The reaction was carried out foPCT/GB2@8/050404
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hours or 24 hours at 37C. The results show that the
variant is nore resistant than%st he parent to
proteolysis after 24 hours of Trypsin treatment. FIG
14 is a graph showing effects of trypsin treatnent on

hVEGF ion var i an The uj t

) car | JICHSAERA RN B AT RRS A By EER PR Vs weor
t gnflad eHOVIGMIBandB>ORB)5- 1001 pr dmelby et t@lfdneihnﬂéhlately before
hours of trypsin treatnent. FIG 15 shows two Nov

1thezdditippiof irypsigeing theeat ofe haun, Huerlepusis. rRd 24 haprs @fter the addition

1 BFERRD SR B G2 PTTER MraBYLP) PR @y he

aHiﬂlidtrig(mti@f[y ﬁereymsthre Blardret dngly ditecanecfleotsrthe pﬂmtm s etegréty.
and 24 _hours after the ddltlon of trypsin
pr ot ei RSP A"l sl dienucleolds sgugaces oh @V@@?guclelc acids

i Ellldéﬁf gacﬁ@osttﬂeﬁtaré th‘?lahfsy(ff%(_f)‘l\/lrlﬁsi'ﬁ tﬂqu] %3 Iﬂjﬁﬁ' 138-9f Mucleotide

93 varied fromthe profile shown by the Bl Acore
e xemacmm ancodriti@ ani@oiasidasaqudncesspresenicdnn GGt hendahiGhd,
acid eguence of DOML5-10 and a variant, DOM 15- 10-1
17R¥E'VEHi no acids that differ fromthe parent

sequengr;s P oheo Y ahk@nt ﬂacrrﬁlchsoﬁbé st Rgds oF hasal hhdtic acids
are identical are marked @5 dot s) IGS. 17A and 17B

aercogingabiyhs th¢tatfe§ar@ht§wf 151:?46n5355cﬁr D@Mléalﬂe nithe nucleotide
%%gn%% (g)ljlé %e anZi'%é afnﬁd ! he\?}ﬁé?prrlean%e’d 1% 5 a dF’l IﬁE 6,

€ parent
VagspédiiteMer e conpar ed on the Bl Acore for hVEGF bi ndi ng
at the dAb concentration of 100OnM after incubation

wi th t Fifplshaws g veeraeeap pAPPOM 88 200 ng/n . The
feaC“?fG%sgg(%w ér%%lﬁfﬁt ol 19bcRPS 10143088 a'ﬁﬁlﬁ@Mflg%-s%

24 hours at he re ts [ owt at the varia
nplroeemmemdamth trippgin h2S5: pdAadntypsim rpti@bte3l° ¢ Sosdififeter tidé points.
n treatnent. Fl G 18 shows two Novex

urs of trypsi
“?@%g‘? é@ﬁgn@@lgo?ﬁht were | oaded with 15 ng of
Sanpl e5i0h3 QNS4 AR %n@%éat%& %ﬁtmc%%ﬁmv ﬂﬁ\@hi%h level of

taken 1 medi ately before the additi'on of trypsin,
t pemty abtaomee thoeach sampbetfthopmtsﬁcaannl b MM@Lwlsomatpgraphjn éollowed

addi t.i on The Rt tain
S ¥ aHPR 8x%a}2 yl%ﬁ éfy g@am 1Qge t?%ége a the co?umn Was run in 1x
PBS with 10% ethanol (v/v). The percentage monomer was calculated by integration of
the peak area with baseline correction.

Fig. 24: Shows Protease stability data for DOM1h-131-511, DOM1h-131-202
and DOM1h-131-206.

Fig. 25: Is an SEC which illustrates 14 day stability data of DOM1h-131-202,
DOM1h-131-206 and DOM1h-131-511 in Britton-Robinson buffer at 37 and 50°C. The
protein concentration for all the dAbs was 1mg/ml. SEC was used to determine if any
changes had occurred in the protein during thermal stress and the amount of monomer

left in solution relative to the time=0 (T0) sample.



bi nding activity seen in the Bl Acore study directly
reflects the protein's integrity. FIGS. 19A-19L

WO Rlogganat e t he nucl eoti de sequences of sever aPCHGBR@BH50404
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aci ds encodi ng dAbs that are variants of DOM h-13 1-5
11 or DOM4- 130-54. The nucl e_o%fi_de sequences encode
the am no acid sequences presented in FIG 3 and FIG

4, respectively. FIGS. 20A-20E illustrate the

nucl eot.i d uenges everal nucl.,ei ¢.aci encodi n

abs ¢ i 2 BT PG SET R Mpn g rEisEroB O LR RE G0t 7 and
TB@O}%' SOM 19€] ﬁeﬂqe@q@%)?mqg th 7§ aRM 08 (@Ct'od). Also shown is the
sequences presented in FIG 5 and FIG 6,

r perpersagevd|nponome@lefpinisoliongelativestottbe Tr@pt b gDEMLBS: point.
FIG 22: Shows a Gel run on Labchip of DOMLO-53-474

and DOML5-26-593 proteins treated with trypsin at 25:1

dAb:trypsin ratio at 30C for different tine points.

Ar r owsFih oW Sholwls 1EN@tahyspr e tBOMIL1 hHi3g-2023D0N 111 5i-2@6 and

excl usi on chronat ography trace show ng the high |evel

oPOI L 91-6bt al #bg 455F 2iché and s thgrinst stissp i Fhecamplsg had been
b : ' h . Th
e SR el i AT A

Ix PBS with 10% et hanol (v/v). The percentage nononer
was cal cul ated by integration of the[b?eak area

i th
basel i Rig é&rI8ER{1dRBABhgwingthe affeaief 6@5@%@1@?%& ppM1h-
d - - 2020 - ,
SH XA e Sl RO 525 SRR cenion

stvabadsiingd dabal mb/ndOMregdt8L-cda ol XM VH HaminypGthiendoes not bind
DOM h-13 1-51 1 in Britton-Robinson buffer at 37 and
SORLCHALAIRR O™ concentration for all the dAbs was

lmg/ M. SEC was used to determ ne if any changes had
occurred in the protein during thermal stress and the
anmount of nononer left in solution relative to the

show n5 % Ay SAFGLEs EERs of Rofind f; DOMAIYL IR 68 Rn-131-206
DaM - DM BiL131-6 Al 410-10D .mg/R0 2or(TAalye i Brifofl RoBGor Bufi& at +4 °C.

I)r. Al so shown is the
he UV was monitored at 280 nm.

Fig. 30: Shows data from Nebuliser testing of DOM1h-131-202, DOM1h-131-
206 and DOM1h-131-511 in the Pari E-flow and LC+. The protein concentration was

Smg/ml in either Britton-Robinson buffer.

Fig. 31: Illustrates the Relative percentage changes in monomer concentrations
during nebulisation of DOM1h-131-202, DOM1h-131-206 and DOM1h-131-511 in
Britton-Robinson buffer at 5 mg/ml.

Fig. 32: Shows SEC traces of DOM1h-131-206 and DOM1h-131-511 in

Britton-Robinson buffer post nebulisation from the Pari LC+.

Fig. 33: Shows SEC traces of DOM1h-131-206 during the nebulisation process

over 1 hour at 40mg/ml in PBS. The protein in both the nebuliser cup and aerosol are



percent age of nononer left in solution relative to the

T=0 at the given tinme point. Fig. 27: Shows |EF
W@e@BAt$d1s7 of DOM h-13 1-202, DOM h-131- 206 anBCT/GB2008/050404

DOM h-131-51 1 at 24hr, 48hr and 7 and 14 days ther nal

stress. The sanpl es had been ijpcubated at either 37 or

50 Cin Britton-Robinson buffer. Fig. 28: TNFR-1 RBA

showi ng the effect of 14 days i ncubati on of DOM h-

ggpérorﬁs%tgﬁ\éetﬁ tt 13 ]ffe g%\% %@jﬂ%eém?ﬂstﬁés ﬂiﬁ%}lﬁ? ge %Xpe-rri%gced by
nggmw@rﬁ@%bglhsaq&b (VH dummy) whi ch does not bind
anti gen |s also shovvn Fig. 29: Illustrates Effects of

Storln% 1- 202, B: DOM h-131-206 and C
® 3% 1Sh:pvx§tthc g_qgl@)mﬁlﬂ;tthqn Yeéq;cﬂ-y A foreach of the three lead

B?Ilottéllqg]gﬁﬂbh RS8. é@@failﬁ r[)(ﬁ‘{/l(]:]ﬁ'q 3¢5 lTlaﬁ Y@S é???ggﬁﬁedblmodal

Fi g. atafrom ting
5 opemusemedﬂ)rlh%ﬁ/er B hirdtDh-saR@ e (EfrIQDMIlﬂ 13113615 4n Artefact

in the Pari -fio % ﬁ The roteln concentration
WY g AreemplE leglt %IF“ £k g rihig Ewgsn buffer. Fig. 31:

Il'lustrates the Rel ative percentage changes in nononer

concenpffags Qowdihd 8cdd 69&&&&%& QBviet oiPEMulsed ropte? fize of GSK
DOM h-131-206 and DOM h-131-51 1 in Britton-Robinson

blLPI0p 6 AHDOMY-AB -5l )g. 32. Shows SEC traces of
DOM h-131-206 and DOM h-131-51 1 in Britton-Robi nson

gﬁg&;r g%?é% r%]{gtgg o(?fw%?g@tz@gﬂgﬁﬁ 3 5‘%41' l11) gfteq neg’lﬁlsa‘uon n

10 nedidusslaticenspesoatss digee fornalion ks ﬁfeasi@mz’glewSECn PBS.
The protein in both the nebuliser cup and aerosol
arehighly resistance to the effects of shear and
thermal stress that may be experienced by the dAb
during nebulisation. Fig. 34: Shows the sedinentation

vel oci % g YR s NbuB &G Hesih bh@skh@@@sd%om A I5057A (206)
31-206 and DOM h-131-51 1 and

1a®b@)§KTﬂ%5 WioAddal) ipslekPasbE dhoreand o+t Aptebipvgein Brltton Robinson
cgn {ag{at '1r9n1n 10%5)%11?[3%]\/{)? -13 1-206 is an artefact

2 cell in this instance.

15 Fig. 38: Depicts a TNF-a dose curve in the human TNFR1 receptor binding

assay. Each sample was tested as four replicates.

Fig. 39: Shows Inhibition by GSK1922567A(DOM1h-131-202), GSK1995057A
(DOM1h-131-206) and GSK1995056A (DOM1h-131-511) in the human TNFRI

receptor binding assay. Each sample was tested as four replicates.

20 Fig. 40: Illustrates potency of the DOM15-26 and DOM15-26-593 dAbs in the
VEGF RBA.

Fig. 41: Shows pharmacokinetics of DMS1529 (DOM 15-26-593) and
DMS1545 (DOM15-26-501) after single bolus dose 1.v. administration to rats at
Smg/mg



Fig. 35: Shows the effect of buffer and device on
nebul i sed dropl et size of GSK 1995056A (DOM h-131-51

W@ 2008447 36: Stability of GSK1995056A ( DOM h-RBGI/6B1008)50404
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after nebulisation in various devices assessed by
di mer formati on as neasured by, SEC. Fig. 37: Shows
Nebul i ser testing of GSK1922567A (202), GSK1995057A
(206) and GSK1995056A (51 1) in the Pari E-flow and

A 7L R 05 T SO Dok BBt e

dogie seatter@g) Mallyies STUDMIS 1 INFRE filksR@me@dOM DI-DElsSHY Fagsion)
Each_ sanpl e was tested as four replicates. Fig. 39:
SEOIWEMMhMBReMeSic RRpPestrs IusdHarenovtphes 3re shpgm)that demonstrate

T e v
aliglayscatteainly (sanidires)wadac lies hrackedsvittothe arre sigafiesthe Fodecular

40: IIIu? rates potency of the DOML5-26 and
DRSS

t
U8 dAbs in the VEGF RBA. Fig. 41: Shows
phar macoki netics of DM51529 (DOM 15-26-593) and

DVB1545;o( IEMSh:¢R-AT03 YariiyiRAI ﬁ{rﬁ&!n%ifﬁgitﬂﬁﬁ) g@%ﬁsii oMPMS1529 Fe
adm ni stration to rats at” 5ng/ngFig. 42 a . 0WS
SEGIADIAM (1St 246e 5K (isiooh catironneg wgnepériapriopértian gine batch of

(BTt Felen ST R R Rt Py isaiban g To DD

P1 ORRYhi RSPBI e ThedRnisisFttedaslinéRatidhowe doRffmed a molecular
denonstrate simlar properties with regard to

r BRpeRitappexi B¥dXa (i . e. concentration; broken Iines)

and light scattering (solid lines). The |ine marked

with the arrow signifies the nol ecul ar mass

calcul ation. Fig. 42b: Shows AUC (anal ytica
ultracentrifugation) analysis of DVM5 1529 Fc fusion

( DOM 1512283 :59B8owcDSUgtaoey ofclOMS1629 AQONIRE2teF 930 and DOM15-26-
p$$ erties. One batch of material was tested at three
diffrerent concentrations, approximating to 0.2, 0.5 &
1.0mg/m in PBS buffer. The anal ysis of the

sedi mep{patiy-an aNALGF Beitfihg FES A fAradSUS 2y (DOM 15-26-593) before

and after, 10 freeze-thaw cycles on two different batches of material.

Fig. 45: Shows the consistency of DOM 15-26-593 SEC profile before and after

10 freeze thaw cycles.

Fig. 46: Illustrates results from an accelerated stability study of the DMS1529
fusion (DOM 15-26-593 Fc fusion); binding ELISA demonstrating activity after 7 days

incubation at the temperature shown.

Fig. 47A: Shows stability of DMS1529 (DOM 15-26-593) in human
cynomolgus after 14 & 15 days incubation at 37°C.

Fig. 47B: Shows stability of DMS1529 (DOM 15-26-593) in human serum after
14 & 15 days incubation at 37°C.



mass of approx. 8kDa. Fig. 43: Shows DSC traces of
DVB1529 (DOM 15-26-593) and DOML5-26- 501. Fig. 44: 1Is

W@ 200BEGP1B ndi ng ELI SA for DVMS 1529 ( DOM 15- 26-BOBYHB2008/050404
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before and after, 10 freeze-thaw cycles on two

different batches of material.,fig. 45 Shows the
consi stency of DOM 15-26-593 C profile before and
after 10 freeze thaw cycles. Fig. 46: Illustrates

50 Bl B0V AL ECRLER L B R Sl M o
denwISI 56A8) IQ9@edpetivicly)ahn iR VEGH®BA I ncubation at the
tenperature shown. Fig. 47A: Shows stability of DMS

1529 (DOM 15-26-593) in hunman cynonpl gus after 14 & 15
days i Rteutdtlilgsirasgs ishipitionjqy .HUNEC csH pidiferben py the BMS1529
DN@R%?%Q) Pﬁ&k%@B%@é@%ﬁ%}in human serum after 14 & 15

t !

days incubation a g. 48: Shows potency of
DOML5- 26 & DOML5- 26- 593 dAbs as Fc fusions (DV5S 1564 &
1529 r Expecil:pélop)33ivectonenapEGF RBA. Fig. 49:
Illustrates inhibition of HUVEC cell proliferation by

1 B AT P B LB e

sequences of dAbs that bind serumalbumn. Fig. 51b

Depi Bigs 5hbchepictsattidicsRilenearcobl diinsthhttdnd kirm albumin.
serum al bumin. Fig. 52a: Depicts the am no acid

sequence of DOML5- 26-593-F¢ fusion Fig. 52 b ;. Depicts
the antBo #EiFPEdy ﬁe‘énwl%ﬁe%ﬁm%é&gow5r%6g%9.3-%°2€%swn
Depi cts the nucleic acid sequence of DOML5-26-593- Fc

fusi ongip DERADLEE s HFESHRING B iNeblent bR ANMRNEEPNCW t hin

this specification the invention has been descri bed,
wth reference to enbodi nents, in a m%é whi ch enabl es
a cl eaFigantPce bapictsdhe ped¢it peidisc@eneoolbldOM [ x+2eh93-Fe fusion .

DETAILED DESCRIPTION OF THE INVENTION

Within this specification the invention has been described, with reference to
embodiments, in a way which enables a clear and concise specification to be written. It
is intended and should be appreciated that embodiments may be variously combined or
separated without parting from the invention.

Unless defined otherwise, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art (e.g., in cell
culture, molecular genetics, nucleic acid chemistry, hybridization techniques and
biochemistry). Standard techniques are used for molecular, genetic and biochemical
methods (see generally, Sambrook ef al., Molecular Cloning: A Laboratory Manual, 2d
ed. (1989) Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. and
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technical and scientific terns used herein have the
same nmeani ng as commonly under 3t ood by one of ordinary
skill inthe art (e.g., in cell culture, nolecular
genetics, nucleic acid chem stry, hybridization

LGB o B Peoc L B Bl oA Sl ot RB ey & Soms,

(pRe t
SRS L po HRNRS ol MR ey

Labor atsuyedireesis, thEgdroh ﬁptalgngsﬂ-dzfﬁiamularmn&’othalm ,gl:xsmhefhctor

,Short .Pr n Nble Bi ol 0 4
e BGEy 00sansY BERRleRonin P TR RE OB tiiE oy molecule, a
hesiBpsundy whthei &ROEEGRRAAd 6heihiH a (TRL badsr m&?et) YgRAon of VEGF.
herein, the term" antagonlst of vascul ar endot hel i al

gr owt hAS a@@dolrer@vEtEeptldQ) rrefegmioj abYEE odn elbgpd R0 smingacigdhidat are
i ke ref s Lo an (e.g., a nDIecuIe a conpound)

ARG fﬁltggen V\fE?ﬁPtlgﬁ On $h i nhibit a (i.e., one or nore)

functi ag u@éd N, “p%@ﬁéﬁﬁ&”h@fe% t0,at ldaSRIboGES0 4r8ih6asidt hat are
about two to about 50 amino acids that are j oi ned
agetherbymeptidaonslsn Halypariidgs egndsa begomprise tertiary structure

;%g%%mfﬁﬁéﬁﬁwug ﬁg&ﬁaﬁg at | east about 50 am no acids

are j ol ne toget er by peptide bonds.
PoI y peps uskashaganes pépltlyle oopplypeeide €¢.¢i adymah nuchadygdAby that is
old into functional domains used her
efﬁﬁlﬁfa%t (TGRS sle g ds got Sa@%si 1L da&rtaﬁffgw pm&ws when

t RREbdiSd with ShSHBlhsd thdRf %rﬁﬁﬁﬁls deH AR | ('gﬁﬁeasb %ctW:ff

substanti al |y degraded by a protease when | ncubat
wpelipertiige (e ot eddd) Lsrrdnelsuhsmmdaltly depzadadi wladnl re thone than about 25%,

protease activi ., a dAb) i t
PhRuERe Fedrbotabs 20 oi B Ao e diidbosy e more
MHag abhan 380 tmae %lan%oﬁ@l 2/ tﬂé@ﬁm@ hRAH abbata 199 %d‘ﬁﬁb& than about
t han about i496 no more than about 13% no nore tha

ab@m nqg pwre than abgus Ohaa nadse Lhanﬁb%lt §Yo, rromeretthaiabpiyb VJ%, no more
err i ap?? trga/ Sotr{qgnr}(ﬁa no out9 5'/ %, mnpe %111 ?@%{} ﬁ@o lfllE) n?or% tha% about

a nore’ an a

t Bna bﬂiﬂé thalabouo 290 he ntdh@thaa boiit 1994or @@bsmmally hamt: of the protein
about 3% no nore that about 2% no nore_than about
1%degfad§%| B Petedsapitgr ingthation withdhgprgtcapmfor about one hour at a

temperature suitable for protease activity. For example at 37 or 50 degrees C. Protein
degradation can be assessed using any suitable method, for example, by SDS-PAGE or

by functional assay (e.g., ligand binding) as described herein.

As used herein, “display system” refers to a system in which a collection of
polypeptides or peptides are accessible for selection based upon a desired characteristic,
such as a physical, chemical or functional characteristic. The display system can be a
suitable repertoire of polypeptides or peptides (e.g., in a solution, immobilized on a
suitable support). The display system can also be a system that employs a cellular

expression system (e.g., expression of a library of nucleic acids in, e.g., transformed,
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C. Protein degradation can be assessed using any
sui tabl e met hod, for exanplehdh% SDS- PAGE or by
functional assay (e.g., Iigan i ndi ng) as descri bed
herein. As used herein, "display systenf refers to a
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i sol ated or recovered. A nunber of display s
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eptide or peptide are known in the art, for
exanpl as ubathe¢inopbggeid’ sgtmayo & pbikgeon loﬁpcbl&peptifdesr or peptides

nmpl e phageni d di spl ay) 'y ri bosqone di spl ay
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am no acid sequence diversity. The individual nenbers

obiotpgical activity, such as specific bmdmg activity. For example, the term “functional
polypeptide” includes an antibody or antigen-binding fragment thereof that binds a
target antigen through its antigen-binding site.

As used herein, “generic ligand” refers to a ligand that binds a substantial
portion (e.g., substantially all) of the functional members of a given repertoire. A
generic ligand (e.g., a common generic ligand) can bind many members of a given
repertoire even though the members may not have binding specificity for a common
target ligand. In general, the presence of a functional generic ligand-binding site on a

polypeptide (as indicated by the ability to bind a generic ligand) indicates that the



repertoire can have conmon features, such as conmmon
structural features (e.g., a common core structure)
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bind a comon |igand (e.g., a generic ligand or a
target ligand)). As used herei "functional "

descri bes a pol ypeptide or peptide that has biol ogica
activity, such as specific binding activity For

he ter functi | udes. an
OBy o oSO R 1or G ARl S gl B i hanas
binedsle aulﬁéiﬁrg?ema ﬁhtﬂ&ﬁﬂest théitBigthan &itopd teiqﬁeﬁ;e@ bAdis@Bstantial portion
site. As used herein, "generic Iigand refers to a

| P@%lﬁathq@bmembﬁ@sofa repasiTgrndahe fke-tion (e. g.

subst ang| &%Hn)ﬁ 1)5 %rn{ glﬁart tlﬁﬁﬁtefeqyﬁ)l e'ﬁ@rqp ﬁga?hdg’ftheﬁl interact with

given re rtorre. A generic [1gand ( %.g., conmon

genrebes dfi Itlgialli’nd)mrﬁ%ﬂbﬂi)ihﬂ dupsmfaymrmma@[ts ttoft isadigincefrom the target
f pertoire even though the penpers not have

bl e EiiFs iU PERCiES.c RBrots Ok FYeniaroigyig arq gramples of

?.gﬁfﬁln eﬂsh?hlgﬁ ﬁﬁ@r@&%lﬂ{ T%efl Ve ﬂo?é"aé e érfs that b1r1 antibodies

|n ing site on a polypeptid as i ndi cated by
t melubiProtey G.oviocimbinds gergbi aonistagang[))n |(B1¢r¢i<a¢rmld<1tohmll J.

Stipal T 168457 PEe A wh e el GielaRlBeon and Vi

SHRRKIADTE B8 akNSoROS, ¢ Tnthab 1. PINgb 2N 966)) 1 RRProtein L which
expressed on a substantial portion of functiona

nbmﬁéwsdgﬁmawﬁgpéﬂtdih@nwand14®é1$4ﬂéggﬁSuperant|gen

is at art that ref ener i + ands
i nt er ab use({ Iherem tarlget 11 igan referrsnj[r%ngéﬁm(gw 19 AL spec1‘ﬁca%iy or

S sdediivaRitoyin@by @ pdiyipeptidadr peptidh. Stdr I&ﬁimf)lreo‘ﬁhérh@pélgp@%ﬁie is an
| i gand- bi ndi ng sites of these proteins. Staphylococca
eftEIOgY 6% priigcarhanding fpgaentdhereefp hedprerigigead wa bpany desired

o RERE RGP s L€ Eﬁ%%é@%g%i@%%?“iﬁb%‘i@ ii?%‘ﬂr%e@“de or

cpesidabtingdgnaiondlBj or ck and Kronvall, J. [ nmmuno
133:969 (1984)).; Prote A_whi ch binds the 19G
const a uﬁ%dgliﬁ‘éi’inéﬁﬁn\’}ii’c@dﬁ%i%@ leGoleddnlen éﬂiaogig@q% adifagment

J(such MR - F(ab éz 822 dfsﬁﬁ)@i@e)lmkn;mw gy Psrc@t« edlB‘seH c\’iﬂfo?riﬂatlon

binds VL domai ns“(Bj or ck nol ,

( 3R8EhcifiAantitsoRld, dn@m?mae linkéd g&%, &uhg@iw whféﬁhfeﬁ ﬂéﬂ\fe@ febm any
l'igand which is specifically or selectively bound b

penogise peiugalydrodusiiy aieantlizgdy,é»r srepicd byvpeambinant DNA teychnology,
p Xtﬁ’l&?tsbl?%d fi on?ge %ﬂ¥ h r1 %h@?ﬁnﬁ%&gﬁlg yegs?gpﬁa[btter1a.
ny desirred
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As used herem ant1b0dy format refers to any suitable polypeptide structure in

which one or more antibody variable domains can be incorporated so as to confer
binding specificity for antigen on the structure. A variety of suitable antibody formats
arc known in the art, such as, chimeric antibodies, humanized antibodies, human
antibodies, single chain antibodies, bispecific antibodies, antibody heavy chains,
antibody light chains, homodimers and heterodimers of antibody heavy chains and/or
light chains, antigen-binding fragments of any of the foregoing (e.g., a Fv fragment
(e.g., single chain Fv (scFv), a disulfide bonded Fv), a Fab fragment, a Fab’ fragment, a
F(ab’), fragment), a single antibody variable domain (e.g., a dAb, Vi, Vun, Vi), and



antigen or epitope. Binding to the target antigen is
dependent upon the pol ypepti de or peptide being
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IgM IgA 1gD or IgE or a fragnent (such as a Fab ,
F(ab')2, Fv, disul phide |inked,Fv, scFv, closed
conformation nultispecific anﬁ}b’ody, di sul phi de-1i nked
scFv, diabody) whether derived from any species
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tachie poly ene
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r sable danain” anthe EEayis yusad heseia. Ao Framynealppulipgingle/yariable domain
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I's used herein. A "single imunoglobulin variable

A “domain” is a folded protein structure which has tertiary structure

independent of the rest of the protein. Generally, domains are responsible for discrete
functional properties of proteins, and in many cases may be added, removed or
transferred to other proteins without loss of function of the remainder of the protein
and/or of the domain. A “single antibody variable domain” is a folded polypeptide
domain comprising sequences characteristic of antibody variable domains. It therefore
includes complete antibody variable domains and modified variable domains, for

example, in which one or more loops have been replaced by sequences which are not

characteristic of antibody variable domains, or antibody variable domains which have
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“immunogl obul in single variable domain" as the termis
used herein. An |nnunoglobulln‘€|ngle vari abl e domai n
is in one enbodi nent a human ibody variabl e domain,
but al so incl udes single antlbody vari abl e domai ns
om.ot her speci es f.or exa
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anpl e
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characteristic of anti body varil a domai ns, or
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m xture of pol ypeptides or

Human Services) or corresponding to the human germline immunoglobulin repertoire or
structure as defined by Chothia and Lesk, (1987) J. Mol. Biol. 196:910-917. Libraries
and repertoires can use a single framework, or a set of such frameworks, which has
been found to permit the derivation of virtually any binding specificity though variation
in the hypervariable regions alone.

As used herein, the term “dose” refers to the quantity of ligand administered to a
subject all at one time (unit dose), or in two or more administrations over a defined time

interval. For example, dose can refer to the quantity of ligand (e.g., ligand comprising

an immunoglobulin single variable domain that binds target antigen) administered to a
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nucl eic acids. In one enbodi nent, each individua
organi smor cell contains only,one or a |limted nunber
of library nenbers. In one enbodi nent, the nucleic
acids are incorporated into expression vectors, in

oy s O Pl B R kPP SREP O B THROVE o

| WBélasr shrégy edkake ohdiér Iﬁleferm@ﬁth@(e@my @tih@le a@mikl@sdtion, or by two
or gani sns,. each organi smcontai ning one or nore_ copies
Pr HArCAdHHBISE S Y gl‘:heomteém# PaivFCh Oses SrmBE anngastied agpunt of
theel ibrary in nucleic acid formwhich can be
expressed to produce its correspondi ng pol ypeptide
menber Thd pluase, t'he - GgyUtediirs mheftmtwskero%gﬁremeﬂﬁn bagciith@ion of

pat ent i de a | arge reper jverse
§1 fl 5‘ ORI i PR T R A S > {ygo- for example
aﬂﬁé t‘%‘%@éraﬁﬁ@éﬁ&ﬂhé llgﬁﬂi%'a%@ cfe%farngé Qp&‘ahéwraﬁgn bP@ie ligand by

regl ons of an antib y conserved I n sequence as
dedtirad dleblyanmbsatTl(eﬂ@qdﬁewfdhs ingEntRmoare stabiligéd in vivo and their half-

HTRceE Ty 8 4y B e BB R g e WadHisaRC BE e e or

i akioRUlripickl hom A&l & h
mqkaefza 1gnd kﬂlc %p%é Bl%c&lés%n & b Oyleooa%g@ éir&% sMhic

Lthemaelveshayea@ lﬁwerlf bf@r lés)/n@a o'l h@é?élfailfg iohg ligarid larlrmeRd ifits

ofunc‘ui)nail ﬁtc‘uvdtS pers1§t|s érrz] i, r%f)r ?. tl% ﬁef 961‘10%3‘[11%1’16 § 31n{1f21lr‘| |ﬂgando which is not

Sﬁ%@iﬂd fot the Halrairg hld@fsir%tﬂuﬁleculél Féhreexhnpry, mga@bépemﬁc for human
reglons alone. As used herein, the term"dose" refers
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refers to the tine taken for the serumconcentration

ofe.g., a protein molecule, ligand) based on the diffusion of the molecule through an
aqueous solution. The diffusion, or motion of a protein through solution can be
processed to derive an apparent size of the protein, where the size is given by the
“Stokes radius” or “hydrodynamic radius” of the protein particle. The “hydrodynamic
size” of a protein depends on both mass and shape (conformation), such that two
proteins having the same molecular mass may have differing hydrodynamic sizes based
on the overall conformation of the protein.

As referred to herein, the term “competes” means that the binding of a first

target to its cognate target binding domain is inhibited in the presence of a second



the ligand (eg, dAb, polypeptide or antagonist) to
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70x, 80x, 90x, 100x, 150x of the half-life are
p@@sﬁm leomd@gmssessqm@r«@ei ¢ behtl}mgmi«jmiafm eomsparison pefpesss). Inan
rotein

eriné hcﬁplegp file e1 n%ﬁ ég reqf el n%)eﬁlelgl’% f%} énedgfor c?mﬁaﬁwon purposes is at

ase sion
nwagcml%% ok af 1@@@ 0%9) oagtue@u S0%0bitktil gt 60PD Lordit IdabiST006,80%, 90%,
tion of a protein through sol ution can be

pﬂ%(b/e% the lengthy QE theacigrenge praueree. siheantino ped residyies ppnucleotides
15 edé)?re%é})%dﬁ{ ?mhg agh\f)%ﬁpgﬁfﬁq&nﬁwleghggﬁés115(91@' HesthefFﬁompared When

nam-c radil us oteln partic

" hypdsitely matie €irs is@pienaf is @cq&rpnetc’d&ynthd span dsimmchbtekidomssnucleotide

P ngrq‘?ﬁ@og%ﬁfg%é%ﬁé% B i SFHREE P B PRl are identical a
hydr ﬁe W 1€ uldARPeiR @ﬁq% telsl S%cfé‘{@ﬁéﬂi L‘h&ﬁ&lﬁgﬁ? MRkh@Ralent to

of t rotein. As referred to herein,

" gompetcekor nusknsadid é‘udetnhef”bl "Hlak prgeaot 1@nﬁtyrlmtw¢eaartgetwcu gequences

20 i BRAERT b dTher Ry PRORRT B P B 5B Hing into

f &dcoant tHe AOAPS S ghpd, ABd theﬁeﬁgﬂe %88 &ap biidh A8ed®Ybe@roduced for

i nhibited sterical y for exanple by phyS|caI bl ocki ng
opptamli aghmgnidyived fweoteqpgnees. Amino acid and nucleotide sequence

alignments and homology, similarity or identity, as defined herein may be prepared and

determined using the algorithm BLAST 2 Sequences, using default parameters

25  (Tatusova, T. A. et al., FEMS Microbiol Lett, 174:187-188 (1999).

SELECTION METHODS
The invention in one embodiment relates to polypeptides and dAbs, e.g. anti-
VEGF dAbs, selected by a method of selection of protease resistant peptides and
30 polypeptides that have a desired biological activity e.g. binding to VEGF. Two



alteration of the structure or environment of a
bi ndi ng domain such that its affinity or avidity for a

W0 2008849145 reduced. See WO2006038027 for det ai PGT/GB2(98/050404
to perform conpetition ELISA and conpetition Bi aCore
experinments to determ ne conpq}}tion between first and
second bi ndi ng domai ns. Cal cul ations of "honol ogy" or
"identity" or "simlarity" between two sequences (the

ternns. are used interchangeably herein e. perfornmed .
SO Pl Y ARt PRAFECRy SPRiSB G sotccing
CPOIppEPtRieNthatip 0@y (teblg and GRRSant &Zptb%aéd’ddgﬁﬂldﬁsﬂ ainB that have
one or both of a first and a second anmi no acid or

neiesirsdl bicdegien] deiuibincts deseribiskhionein. Ripiegyerievistapimgptides and

non- . -.di e .- .

B DR BB ADoK BEEHDBrch Bk sqpsige popides
5 aancpaysptidesagukracel @ldigned Hygroeadrpathesmathpdy gssigised herein,

is | east. 30% . or at. | east. 40% or. at |least 50% or .

i bgeforgose i Blol s v, tsording, Prote% raﬁlst‘iaﬂfepepﬂdes or

lr g@?gﬂ)tﬂ%s 5118%31&%51?& &N&&PERVEDR ﬁleir-’ﬂ?glogﬁhln&_ti@ﬁﬂa%udaas binding

ues or cl eotides at correspondi ig am no acl
padiviyons or nucl eoti de positions are then conpared.

When a_positign.in .the first sequence is occupied b

Uhe sahbe Bistieg® dertebrlurrtiareRantoranad et [ oxtiple, as
10 cakéesRonNdiRempRéd h@Binl VarfabR EREAND aHEHMBNE HeplidtQTdr

the nol ecul es are identical at that position (as used

heelepeptidas Het areiseleeied fuatsitencads grotemtid dagyadatign by one protease
i val cah 4@ AT 00 A6 a0k AMEL &L Gy R %téa{s‘é'seget | L ofgshase

T élpgﬂ%eat |8Ent|%y]be?mé%nz%he WO sgquence §57% ’

f 1n6d4yaie).0fn diteenihoudaént Phrotb ke RédiG@ice ROFtIatc@ M thshiEERE melting
by the sequences, taking into account the nunber of

gbeperaiwg (Te of BegeRties oreedypeghigs Mighehmpléiag (qrapasetures are
I . .
e
hBnuitegye, to pratedsaklegrydaioni atendoriclatesds odetinhedintear with high affinity
i e al gorithm

y .be prepared and_detern ned ysin %E :
ebidnesd ibidivand Ty © gthads g EPsheTanolods iR bifigiont way
Tio DecBlis®dte afEMS MRS QRiMIe H@ﬁlﬁins,aﬁf]agéﬁ&s,lﬁé%tiﬁé@%gl)ypeptides
SELECTI'ON METHODS The invention in one€ enbodi nent _
r dlaabes adespal yipkgidatiedivanand Mg arcevgl swaied ifer WEGS therapeutic
20 ?élgb(ﬁ grt Cﬁ%ﬂ%%ﬁ(ggﬁegéggaélg%ﬁlg}g greogroge%eer(égilstgrrft a(r)lfd sPa:b?et G835
embodiment protease resistance correlates with an improved PK, for example improved
over n variable domain, antagonist, peptide or polypeptide that is not protease resistant.
Improved PK may be an improved AUC (area under the curve) and/or an improved
half-life. In one embodiment protease resistance correlates with an improved stability
25  of the variable domain, antagonist, peptide or polypeptide to shear and/or thermal stress
and/or a reduced propensity to aggregate during nebulisation, for example improved
over an variable domain, antagonist, peptide or polypeptide that is not protease
resistant. In one embodiment protease resistance correlates with an improved storage

stability, for example improved over an variable domain, antagonist, peptide or

30  polypeptide that is not protease resistant. In one aspect, one, two, three, four or all of



pol ypepti des that have a desired biological activity
e.g. binding to VEGF. Twosel ective pressures are used

WO pooshe1wet hod to produce an efficient processPEDGB2008/050404
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sel ecting pol ypeptides that are highly st abl e and

resistant to protease degradaﬁg and that have

desired biological activity descrlbed herein,

protease resistant pepti des and pol ypeptides generaIIy

Sg'tt an*%!%goelrggt I?raélge tt% %CL\%/ n‘%gg% l?eglgérregfs%m%ef %)Otrg‘%ase degradation,
%ﬁéﬂhﬁ aBY hpholfBAgebindinighe teﬁ'?étmﬂgdﬁd descri bed herein,

therefore, lose their ogi cal activity.

Accordingly, protease resistant peptides or

p nerally selected based on their

blgt gg?@%ﬁ%gg?ﬁgng such as binding activity. The

met hodi slesspedoaticiaes pionided @mdeod kv e¢ladtinglisalatiag esd/or

For exanpl e, .as discl osed and nplified herejn,

VECPYBITG AshHr 81 PRGOS hﬁréat Prefpigpggfotre of peptides and

P t
R R G S A
t oy myre pavteasab)s dn pes embaditneny tiegethdais @me@y.d Gortretecting,
el ast

e bBREany bty issBe Mol puskolio s Mol g of peptides and
hpapﬁéptiatet td énga ae}sm}e EtdHh Pthb T8} es@fiark REdReRIatidR bR protease (e.g.,

pol ypepti de. her” mel ting tenperatures are
| vk @ranbmeor@tﬁam dianeehly ethe andtladsl eonefuisas proyiding a library or
O B0 B R B R DB PO BRRY 8 B hB0GE iy o

V\Iﬁltdfbabd: . atﬁ'%psﬁi tebéstkat;d’l tugzyinge, tpaﬁcgezttlﬂ b}ﬁﬂﬁlﬁ‘ﬁuﬂd@ﬂ U&ndltlons
e nmet hods descrjbed herein provide an efficient way.
t Prgbleder professs agtiyitinidorelecirg Jelatingrangior eccquetifisnspeptide or

gg{%}??% d% %T[ 1@1%%["319&% degx%hﬁfﬂ? a’ tﬂﬁ?r&t&@% aj @}(?s aades1red blologlcal

ogi cal acti t are we
f activiity. W%pmkkhepa@pqﬁkbs&mdﬂeﬂe@mdghbshpﬁnusegmheﬂ&w&We
they a rot ease. res and st abl e, on ..
e FASYES i ZISALACKAEY Of gFHH%%‘"%‘&?’r%’F%ﬂ% gH%Ottﬁe agfivity of
gﬁ?)rteoct\é@ dAE%rdﬂhg_ ?@ﬁﬂ@é &t pIIPS e‘?‘ﬁﬁéjs AYEfre Pt APbiBtease

mal n, ant agoni's peptide ‘or pol ypeptide that is not
pdegredesion cesbs seaﬂtted tsw@tcﬂ/mﬂ/@t(emrddelsmg therrmethwédbas&d@n their

.und th i 1
BRG4GBl bl pame
akhelclRI 10484, tﬁﬁ@ﬁg h Istibsti@fe) tdAGIyaRS 4cablt? ofloumBd ‘tﬁologwal activity.
ant agoni st, peptide or polypeptide to shear an

t her mallThe tibrassoraepgrnirezofipeplides @ p@ldpemgteﬁ }s qombmed with a protease
2., c%etoer n‘ii(g'lrreI P A&S l't'llnldg' agoln&tlon gulta%f(eafnp rddMc ac‘taiwt of the
p y

protease. Conditions that are suitable for proteolytic activity of protease, and biological
preparations or mixtures that contain proteolytic activity, are well-known in the art or
can be readily determined by a person of ordinary skill in the art. If desired, suitable
conditions can be identified or optimized, for example, by assessing protease activity
under a range of pH conditions, protease concentrations, temperatures and/or by varying
the amount of time the library or repertoire and the protease are permitted to react. For

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



over an vari abl e domai n, antagoni st, peptide or
pol ypeptide that is not protease resistant. |In one

W@risd#9reht prot ease resi stance correl ates w t PCEGB2008/050404
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i nproved storage stability, for exanple inproved over
an vari abl e domai n, antagonlstﬁypeptlde or pol ypepti de
that is not protease resistant.” I n one aspect, one,
tmo three, four or all ofthe advantages are provided,

d t b t t t
o0Sp 2048 PR SRLPRARIE ARG e SPrRIT Y S8 iusngoee
t 8j0geto |80%Uﬂpro%b&@1%|of\/§5—lb§@ﬁdh %gowﬁerﬁﬂpﬁfdrogrhﬁgﬂhﬂ of
is provided a nethod for selecting, 1solating and/or

r BEORAS? Isrtgeh throlstip die 869 1 SPYIHE proterse peplideoTHobsPYdes or When
gllg(gﬁlgggggaﬁﬁ/n%of@ﬁcﬁ&{sg Zsslrlsgg d%ltp g%k[%ﬁqtggg d%pebgt%a 3 ai?éb ro ase peptlde or
pp@i@zg@ﬁﬁle(l@ cglﬁ,enmnéﬂt fherr&thi)((im%] £§S1];ght)/we1glht e?e

?gﬁaéﬁge : Hﬁ%ﬁrgmﬁélég?férgwgse&ggyd&pﬁ@ﬂq BRPUF R peptide (ce.

! %Ha%ﬁeyd&ﬁmﬁ‘) 1%@56?)'0%8 '16@ 080 ﬁ%{e P8, 068 R %@%d@?b%bg@a@&bgﬁﬁie or

(e.g., a display systen) i's resistan
dpgypetaide eg wWiynd 0 pmotogasm/ b ogproteasreis opedytiregratio is

S . neral | t hod co 's rovidin
Pl bS50 00 PRt atiidens ppBpES SR herd Bt e thi of
cgfméa@é RAistd&hd 1alb 3 Y6900 i&NBD 100D heotMstPeRid RpBRPLptide. In one
trypsin, el astase, Ieucozyne ancreatin,

S pmg@dmeah therprelsati is Lendsat swpnesnlratione d@ﬁbﬁlﬂeor 1000
a&tulir\é%rte Yis/ril an'cﬁ ele]gr%geégeg g)ﬁllatt%cpel r%o goql and n?m?le%%gl\s/erf prgtease eg

or poly I'S resista

dag aslab beptideYor BB pepiaicaag.evasinbic idgmat)desi r ed
bi ol 0 alcal activity. Peptides or polypeptides that are
disgP-QHRE 180,080 prosesapeptierams hipgptidey dnoag gwbgdiment, the protease is

g{lj@d%%%ﬁl‘ceﬁ&ﬁﬁéﬂ (%fyat st ﬂ)srﬁlctrﬁhﬁl 19&1% éﬁéﬁeg%te%%ﬁt@é Sr’a‘uo (on

activi rot ea ccor

o8 npdd/ynplpiasde st prbtdaseaeg tnypsn,stb@epude()ormoqmepﬁ& (eg, Varlable
d/ or recov

gradat i C sel ect ed, . i sol a
g?rﬁ@mi e 0 ton g%rg@%g@&e%mm@? o7 BoP 1d§aﬂn 9B% F0Pe ment the
S t M I
I fhgﬁg rggﬁ a Bﬁ%ﬂ.tﬁ%lgﬁ Sép ertlfc%/(l) écrﬁnjgmcro%kdﬁq Ib%@sl)%f PEdIELs8 ) eg, trypsin) to
spérgide at edlypepitdal(9g.iverialde dmmtayl) oy l6dOhed 6@0@11' pgtaaad:peptide or

t t The i
oo B a€d e bR SR A oieB s B e 00 fpgeggms/ml
MHeGatid Rt EAOEEBh UHEIe00 sronrdid:pide §Hpél§%)1ﬁ1d30[n one embod1ment the
proteolytlc act|V|ty of the protease ndi tions that

asencsufiratippl (e of o ipatdeasbl Qi ¢rcl OQ@tmlvtogyarwmbpr@te@a% efordesiing an
bf %1V19ua(f %r isolated peptide or polypeptide (eg, an immunoglobulin variable domain),

eg one that has already been isolated from a repertoire or library, a protease can be
added to a solution of peptide or polypeptide in a suitable buffer (e.g., PBS) to produce
a peptide or polypeptide/protease solution, such as a solution of at least about 0.01%
(w/w) protease/peptide or polypeptide, about 0.01% to about 5% (w/w) protease/peptide
or polypeptide, about 0.05% to about 5% (w/w) protease/peptide or polypeptide, about
0.1% to about 5% (w/w) protease/peptide or polypeptide, about 0.5% to about 5%
(w/w) protease/peptide or polypeptide, about 1% to about 5% (w/w) protease/peptide or



preparations or m xtures that contain proteolytic
activity, are well-known in the art or can be readily

waeleisnssiwed by a person of ordinary skill in tPEr/aBR008/050404
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If desired, suitable conditions can be identified or
opti m zed, for exanple, by as§ﬁ§3|ng protease activity
under a range of pH conditions, protease
concentratlons tenperatures and/ or by varying the

B%lugéptl e atéeaﬁt %br%u {) EJ/O?(E;\y X{vggroteaeer L8 gl:%:?ﬁgplg/pel?mdes%t r}%ast about
emogm BBRY §rotéal§@’pélﬁtde<br ey paptidel @t/lﬁéﬁdt @bckmsms% @ﬁ/w)
prot ease, egtrypsin, epti de or ypepti de

P
v BOLQRB¢/ BCSeE ﬁylypgpt@@oattl@assdw@@wé@ (vgwa @mt%e/septm@r

d
D B SSERRE Rl o PELA7RY by SRR Pensidg g abo
80. Oewmmpﬁﬂﬁase/pﬂﬁmelod@otylpelpmieyﬁtdBdslt dlegut 010796 w300
m crograns/m of oteasg isS us tiois 8,000

{ BrouB oS o aa@eerﬁ@ﬁt # @Sb?b%&%géb&/wg Prtepsgpgptide or
n?@?gé @t ati188t {5t 6. Oégln(g?wy\?fﬂysé/ tgllator ngfpe}i}lde at least about

m mi crogr am bas pr ot psi n)

to. lﬁeiw/ wdl @raeasppkytpdepiripdéy pepide, ﬂtalleasalab@lt(ﬂ)o’i%l(w)w) wotease/peptide
0.to 160, 0

BEVRRUTF. 0B QAL b BIRISEOR HFTCIG F R PRy 2t least about
POALEATR) 'p?oté'&“‘s@/ﬂ)epﬂicté%rrp@b}p@?ﬂlée & B0 aB&ht 1,)65% @@@N) protease/peptide

pr ot ease: pepti de or pol e; or whe
nptPCd]gl?@ﬁﬂ¢ rilt laght gbpot G w/w) g@é@se/pméldﬁ@r p@lyp;e,ptrd@a gdepst about

7/6 &v@vﬂpr(ﬁ%a%te Sﬁt?(% oer%te ypeptl (N toll %s@ t%GS‘V W/ protea§e/pept1de

enbod a4 conceR

abr Ib(ﬂg;%pua@ )Qit QfastlBO0 OTD%T(WW?ﬁﬁftdﬁke/ 1d%f¢€ p@ly@élﬁﬁl‘éeat least about
ratio (on a nol e/ nole basis protease

y/odé‘f W) pgo@eag@pfptﬂi@ op PolypeRtisiepttilenst {11@@1‘[ 23/ By p@teasg/pepude or
d 0
pg@g@p}f 1 eQ0fbol 0300 O0PpRIQL GRS RSP b Rldc.atleast bout 4%

atw/av)postcasoipeptidoor mlypeptide as bbdd 583 (cw/@g pmmdsBVIpelartté or
n a nol e/ nol e baS|s

th 1 tid (i
ppglyg&%glélgai'ge pﬁgtgge: (ﬁl% l{egn?yg)a‘ie?iaéa éllll‘[@I? 15?5]@51@@6% ((ré)éotease
V%tiv?t?'(g dodh PmplcPatB %ﬁdﬁt g%@t%gg@é af)l%@%ﬁl ReRké R tRhe intervals

0
pol ypeptlde In one enbodi nent on a
wéi. g hat/ Ivheiugt houesy 3rtionirso gicantliie samples mrb‘assar@)yzed for protein

t A tid t d e -
DA aRREn S ohy RE-HhpoRel Beb ooaS P8 LAER!ER: fiu binding.
oancpmbymng tAEL LG BstAblisE a Hnd Wk RWTABBAIAtiondr When
Cor Cis 100 mcrograns/m, the ratio is 16,000 to

160, 000 protease: peptide or polypeptide. In one
enbodi nent, the

Any desired protease or proteases can be used in the methods described herein. For
example, a single protease, any desired combination of different proteases, or any
biological preparation, biological extract, or biological homogenate that contains
proteolytic activity can be used. It is not necessary that the identity of the protease or
proteases that are used be known. Suitable examples of proteases that can be used alone
or in any desired combination include serine protease, cysteine protease, aspartate

proteases, thiol proteases, matrix metalloprotease, carboxypeptidase (e.g.,



concentration (c or c¢') is at least 100 or 1000
m crograns/ m protease. For testing an individual or

W0 s@Bayad’ pepti de or pol ypeptide (eg, an i nmunegi/cBeN0B8A50404
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vari abl e domai n), eg one that has al ready been
isolated froma repertoire or_gﬂbrary, a protease can
be added to a solution of peptide or polypeptide in a
suitable buffer (e.g., PBS) to produce a peptide or

pol ypepti de/ pr.ot ease sol.uti on,. such as solution of .
DS Beb A GEE A bR TSR DL ZpRraBhg b, Fapain,
PelaytpePdullEsynad) Phiicréutid 1 Hrdrabiabpldém e tMépsins (e.g., cathepsin G),

prot ease/ pep tide or pol ypeptide, about 0.05%to about
SDEOLSANARY (g oP@iIBIsedpPiotanase Zppiojgease P dheragbisin, ghymgsin,

t - B9 r.ot ept.i 0 Y '

By G LSRRI O PR, oo,
pedsppepil despaahiGiitcalifiirt, dicailpelbstbpaifdotihidain, bromelain, separase and
pr.ot ease/ peptide orpol ypeptide, at |east about 0.01% .

( W/ev@(ep SBt@’ﬁ%é ?Eﬁff QETRS, %BW%@BES&@ PEpayaliges thapeppfains

0 X i | 0, i de, t .
YT RSB, AP g

| paists)aironthodvedls (awAge, pgdtoeagehgegtnglextmct, pancreatic extract,
pol ypept.i de,. at | east ,about 0.05% (W . .
DB BUH 0 P deirS AR B PGS ket intbipo pibble for
( plotdolPicaicgpsiali Bt dcder. rorRRAMPIBPAS d8eritRH HeRAS thrabR¥dican be
0.07%(wW w) protease/ peptide or pol ypeptide, at |east

abwdtat b@B %1 (g)aborioredwey pptehebércptidpor ypepsptide); When
Lgﬁaoy%(seeg ?s%(léé%b(i)rge;ag %%%%%%%g E}%t%ﬁil%ét ?%ﬁt Iiéjees Rl repertoire of peptides or

pp&ggé}ﬁﬁép@pg.j Aphaae dpplayReptilgor &lanitashe gbadte @nused at a
(w prot ease/ peptide or pol ypeptide, at |east about
Oc@UEIFLAN 9f rbew d9argrabltoi abeuior mganl pegittillewe/mt abangp ng/ml,

200U 30, d i W) apLRlRCRRLPERLLAR, 8RB KBRRL LS 78he/ml, abou
peb ypet iRt 9hLe/ngasioud bOufie/thl 68020 ug/ml, about 300 pg/ml, about
prot ease/ peptide or pol ypeptide, at |east about 0.7%

( wwg/pﬂ&b@%@%&ﬁmh@@%&ﬂﬁmgy@b FPPe/ 004/ Ml gieut $86 ye/ml, about

0 I.de. ti
ap e BBl UPARAE 0L e A KARBUH O Bloyl £35hemi o
| elasit 3apgoil. 1% (W w) protease/ peptide or pol ypepti de,
I b % (W / i.d
Sfal ypeb ?g@?e%té% ArabetpBin ess %?ieewetolﬁpeeﬁt@lragev%m%&ées (library
Obr l%géﬁt'cﬂ?d?ta’[ demRtadh @354 imgle%o({? AW of the Opr(()t\%/alls\;cv) For example,

pr ot ease/ peptide or pol ypeptide, or about 5

pthotpeetsacpepcolietion oppéntplepoi pldypcphidesdantberiecubatedbea

RS BB L AP STREL LU 0 R 8858 020, o

samel @sow@n OetoakBI*Cahbdut MBod HHBHVEICE, about 26°C, about 27°C, about
28°C, about 29°C, about 30°C, about 31°C, about 32°C, about 33°C, about 34°C, about
35°C, about 36°C, about 37°C, about 38°C, about 39°C, about 40°C). The protease and
the collection of peptides or polypeptides are incubated together for a period of time
sufficient for proteolytic degradation to occur. For example, the collection of peptides
or polypeptides can be incubated together with protease for about 30 minutes to about

24 or about 48 hours. In some examples, the collection of peptides or polypeptides is



(e.g., at 1 hour, 2 hours, 3 hours, etc.). The sanples
can be anal yzed for protein degradation using any

W@ iosai1e7 net hod, such as SDS- PAGE anal ysi s orPCT/GB2@S/050404
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binding , and the results can be used to establish a
time course of degradation. Any, desired protease or
prot eases can be used in the nmethods descri bed herein.
For exanple, a single protease, any desired

conbi natjon.of djifferent pro an l o

o PRRSHEL oGRo®n h biTEEF T RAER? T3 B PRS2 dbouc
hasmgssvat € stHdats, E6diit Qihﬂﬁrspﬁwu@@h)éhﬂsga‘tﬂﬁt 4‘hbﬁﬁ§ zﬂa@m Daours, about
used. It is not necessary that the identi of the

pp bowastboyt 7 Bews cbouts hows. about Ybels, wéou ursgbeyd|l dours,
CXRR llgﬁoﬁfs ot Fﬁﬁ&ﬁ%cal%%dt IQL%Llpse ay&ﬁqS%OHQea%rut '1@ hgﬁ]r¥ about

desired conbi nation i e serine profease, cystei
pnbhaasemoasnhmhmiebmmd@da&esamnmQOMo@mpﬂﬁaseshmﬁaumbut22
tal | opr ot ease, ﬁarbo§%Fept|das
ta U

( BOY'S, abgRtyhayEn Ise PP ﬁg Bept; ddeeeas) |
t rypsi fhis GEMRRE RS ATe, PRASH iR eat@f‘@e%dﬁon%lﬁﬁits i’i £:when a display

| eukozyne,; pancreatin, thronbi  asm n, cathepsins
( system isombde e the@rotezme otseitn asaare(dectgm mrnh@manlmsaé clbpes that have

PRt BBl RLSUBRRE i iegled B AT o YR hagnitude, in

CaShpRRof to é‘e@&ﬁ@ﬁ@thﬁt dEASRAARd OincSiBANEthltotcERS AR PErticular
13), cal pain, ficain, clostripain, actinidain,

bexsmestles, the @@cplat akprotpast arideconilitiens wdtlaﬁleem@h@qlsmqe gufilicient to
exid acfhe n m% r@&%v%?edacrfﬁgnep I;b a?{ ?tgtl B0t oneqo éofgct:t%lr 0f 10), at least
proteo ytlc ac nuc %

galtsdutt QQO%@-(@ W&toﬂlﬁﬂ@b) ﬁUIéuﬁ,abbtﬁtQﬂl@E@, al fa&UEUﬁDOOO) or at least about 4
bronchoal veogl ar | avage, |ung honogenate, |ung extract,

e e BEtoE 0B X-PAGK Sugtaélﬁ ﬁﬁ’@ufl'ls oif @rotepss pydyincplagios capgitions that
081 Ldskin li-ﬁg Qedifd r@@lﬁ:‘ﬁmh?n %%S%récpclgﬂesadéq %Qteaﬁwp(fe%ﬂn?ned using
or exa e, as

for proteolytic degradation to occur
dasn@nhmmlh&ﬂ@dmmuﬂmahegeebnaﬂnbedu$hdeaﬁ about O 01%

to about 5% (wW w, , proteasel/peptide or polypeptjde
When pifE% Brodeess andenliseiatoliePHAS Qb ngtlfzﬁ;g%h? g¢papined and

Cﬁf&ﬁﬁdté@&mﬁé@n}f &%Bl%%étﬁ‘ocp{ gp%tvktij&%n Pho BPL;)’ ﬂ%ﬁt ifd@8xample, the
(e.g., a phage display sys for exanpl e,
ppmﬁ@m@emhanbugnuﬁﬁmpadmanqmhqenm¢mwamheganDQMUla@nmbb

LT TR AT -

aaﬁtableﬁf@ dike adRAYL [7@s1F8d, The praRasK arBioMBétitn,
ng/n1rﬁg£odialooyng ; abéL% 200 %g Y aggﬁ?@@%ksor

rrg‘ﬁlbfpeptl&lbfé)ﬁﬂn bponthinad in aabhauztvo BOOX Wij¢ ﬁystera,kﬁ@gla aglypintroducing
ng{e colle&%% W pof%f%ef;%es (e.g., ag Sﬂégesﬁ%la%brafy o%qgﬁlertmre) into a suitable

animal (e.g., a mouse), and after sufficient time for protease activity has passed,
recovering the collection of peptides or polypeptides. In another example, an organ or
tissue is perfused with the collection of polypeptides (e.g., a phage display library or
repertoire), and after sufficient time for protease activity has passed, the collection of
polypeptides is recovered.

Following incubation, a protease resistant peptide or polypeptide can be selected

based on a desired biological activity, such as a binding activity. If desired, a protease



900 ng/ M, about 1000 nmg/mM, about 1.5 ng/m, about 2
mg/ M, about 2.5 ng/mM or about 3 ng/m . The protease
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pol ypeptides (library or repertoire) at a tenperature
that is suitable for activity gf the protease. For
exanpl e, the protease and collection of peptides or
pol ypepti des can be incubated at a tenperature of

about. 20C t o t.40C (e.qg.,, at rqomt erat.ure o
BBt bonRittbrofictl nofcu BTHTORR AR or combination
28w PdrQtbre Poéicasa lgibitcdOCGhatabidliot 2stantiboy intetfee walBaké selection
29C, about 30C, about 3 1C, about 32C, about 33C, ) )
abisthodzabe aprsktExamples g sutablprroteapsoighibipe inglhde ol @E: trypsin,
a Yolo] ] d oo) [:

R Biastip AP HhaOh, aockiyh, RER RATE M1 O E A ZRb B )
abgecnsdlfoiyl tfiuseds ifdroctileride (AHBSI)P{4eAdine-Phenyl)-Methane-
degr.adation to qccur. For, exanple, the collection of

pggltf?rty 3 h@.ﬂdﬁ&ﬁ%{fé&@ Rstatipghen sdﬁteuﬁ%xwt%t@géﬁher

it Of:: i 42 . .
D B R O PP b pepgdiamine
pephiads avrd @A)k ptasdesalj sipeptibalNddhylogdeimadte, wi t h

prot ease overni ght,. or at | east ut 3 1 nut es,

P e g o biskd VR ap B e PR Tiagoue

h Ms?hor@ﬂﬁ’dﬂn, é‘erﬁfélﬂr&eas@bﬁlﬁbit@rs,rN’ldéSSSIJ-SIial?@ME-cﬁlo?&ﬁétﬁyllkgtone
abou

7 hours, about 8 hours, about ours, about
hollsK), alsolesy i Phérellprometind ketono(THS Uk )sanddbolike. 118 additios, many

about 14 rs,...about .15 hours, about 16 hours, about .
5t B G RHlie SRRl G5%Marnao Rl e ety

hewhilabledb@yRoéhd ChRYlete Pidbakd Indizbilde 0bsktaid mabilkets®B (Roche
hours, about 24 hours, about 48 hours, or longer. It

i Diagapgica(ogparataqry dndignapghs, INaE8A) wligh ihikits| ypiolppsin,

r e, di . ' ), that the
SR, Bopal B AR BRI B HRRED. O

cl ones Atpratecadeaedstuitepegeds orgsblypoplidgcaabec @biciedivsingtandsired

i s. selected for by at | east ope order of nagnitude, i
98593@.%1@3_@ Be Y Sslsfiéen et t‘ﬁ%ﬂf’ﬂago‘ﬁ%i’eﬂt‘ﬁlé‘n‘ olypeptides that have
| peuREtd oo Weichl REQIE S dikin RAHEH FdhPhnEXRRICRer ﬁé&‘)@ides and
anount of protease and conditions used I n the nethods
apeypeyftides thahdo h@ hage thealesingl tiolvhmal aftivitgc Gerereldy, peptides or

| t | t t | f act f .10),. at.
b5 P hiE o F R e B 55 progd ot ireiiofhisal
| ggEvityawhAe€ picass relRRA) p&idad of RAFIepaB&UENAin f%ﬁ@tio(ngl. Thus,

1%
factor of 1%), 000). Suitable amounts of protease an _
i pidtabletdasenys dodplogisakactifgy can be used to select protease resistant peptides or

polypeptides. For example, a common binding function (e.g., binding of a general
ligand, binding of a specific ligand, or binding of a substrate) can be assessed using a
suitable binding assay (e.g., ELISA, panning). For example, polypeptides that bind a
target ligand or a generic ligand, such as protein A, protein L or an antibody, can be
selected, isolated, and/or recovered by panning or using a suitable affinity matrix.
Panning can be accomplished by adding a solution of ligand (e.g., generic ligand, target
ligand) to a suitable vessel (e.g., tube, petri dish) and allowing the ligand to become

deposited or coated onto the walls of the vessel. Excess ligand can be washed away and
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prot ease and coll ection of peptides or polypeptides
can be conbi ned and i ncubated ing any suitable
method (e.g., in vitro, in vivo or ex vivo). For
exanpl e, the protease and collection of peptides or

DRYRISESs RS SRR LBy, ST e v

| igrtaindd @ndee B@ﬁﬁt@dﬂé ls@itgtlé fcﬁbﬂl@}i)(fl%epﬁﬂ@d asRl @etimiobilized
If desired, the protease and collection of peptides or

pbg@ﬂs‘e pinbewsd palypentide sambra@shed aamyiand bpyasl RALYRSpLigesEn be
pep ﬁ%ﬁg %;SLR%PE%&%SCS gh%gass Spgayﬁg dgrq(g\&é% @k pH, for example.

r eper t Bitred)a phapodiaplayisysadah és wed ftEhdiag can be astmi) us&phage ELISA.
and after suffj C|ent tlne f%@, prot ease activity has
phBageELIBAdBReDs PYTarmed agrardng oot igRlsPrefedutsy In one example

p I
OISR 8 D BSOS AR B0 30 2 LB b

ab]o E&@A to ghplselgcted bargetyigand pegractiolige)d, t(auddntdtftpéage that display

icient time for tea a t
b N B S I R G R it
i p&yp@tid@@ea@&éa&&ﬁ%lﬂcﬁ@ Rltaikt ReRtiod ge&rnc lt:%and for example by
Ebfggptlde can be selected based on a desir
b

ugiag reREenty, fplyexa@mleh againgt afi neli Mgerannalvag (pee for example
t as b|to ed bef ore
1n{e el al (lﬁn{l:) fgnunl @mpurng 0&{22 %%hgga (1d e (rences Ecited therein).

cwn&adﬁaﬁsn@ Bf eHe suwtea qahﬁgerraajaﬁ@@ basgeisol bp lgEIOdléc)troﬁ)haﬂésw of PCR
will not substantially interfere with the selection

nBtoRbets Edakser gk ¢80 1. it Nessine ! Jul Pdorergrypbiggd Tomlinson er
Iagpl 1@9§Py Jélzﬁ 14987 He)o a?B% secfg.i:1 %{aﬁ Bf the Je tor NA.

macrogl o ahmas [ r onbi n
11, apratditimto sﬂecﬁﬁc%ﬂfoﬂ @G lan ahmgarﬁst&mplofypﬂp‘ﬂlde (eg, a dual

fluo drochl| ori de
( apemﬁ i%&gﬁ%?w}s}n&\?é‘t n‘éEégmr?tsmreaﬂf%ﬂ%v@elem&s) single
b%ﬁib%td& Qfarlz!t)cﬁ@ a@rﬁhﬂb B hacvg Y)ﬂﬂﬁ’ﬁ%aé e&ﬁcﬁy $5r a generlc hgand or any
| of ol socoumnari n, diisoprop | uor ophosphat
( dltsﬁi@ﬁ farget@gandtshott @Mnmrmalmaitptraame,dnduémg dy(oEﬁiEA)growth

hERYE Ry ieah bR e Toeaes: SRt ¢ pproteases). co-

1&&Qﬂ?ﬂﬁ%ﬁﬂhﬁﬁoDmnebmﬁﬁg§pﬁﬂﬁﬁﬂhﬁﬁﬁan@@&b&%m@ﬁ@iease
inhibitors, N-tosyl-L-|ysine-chloronethyl Ketone

( TLCK) In semeTeselyadiippnts.dhe proseree tegiskeat penside PPordypemiidet(pg dAb) or
| idrlﬁggonlisq b%l%%j I\;E@ﬁ in fﬁﬁt@l\énary tissue. In one embodiment, the antagonist or
polypeptide also binds a further target in pulmonary tissue.

When a display system (e.g., a display system that links coding function of a
nucleic acid and functional characteristics of the peptide or polypeptide encoded by the
nucleic acid) is used in the methods described herein it may be frequently advantageous
to amplify or increase the copy number of the nucleic acids that encode the selected
peptides or polypeptides. This provides an efficient way of obtaining sufficient

quantities of nucleic acids and/or peptides or polypeptides for additional rounds of
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(Roche Di agnostics Corporation; Indianapolis, I'N
USA), which inhibits chynotrypsi t her nol ysi n,
papai n, pronase, pancreatic e ract and trypsin). A
protease resi stant peptide or polypept|de can be

sel,ect ed us a_ desired. biolo act i el.ecti

e WL AR BTE et rrh Bt GRSt HeBRpRg B breparing
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out t ao b BieeRn gt B e gan SefraS ot tR g Segp fsotate
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amltabl@cﬂylec@annbéwd@l lacthes sithafisinat thel mesrags describedbereiackan be
P%/lnr}ﬁll% tha kgieeglgeld Cp%n?tl etepgg!%r%mgfa%clhﬂaétb\éfosr% %flx e(g rﬁ)tlbe];r selection

| h@ﬁi’(bds 61% Lged Ul@&ﬁa&‘dh@dé d@aﬁﬁed Heagig@hn his@dedjedito [pi30V1de two or
sui tabl e vessel (e.g., tube, petri dish) and allow ng

t WOTq foyadoksslcsten #b denspbed tnchiexsmpiidad erctnt o t he
wal | s of the vessel. Excess |igand can be washed away
andpol ypepti des (e.g., a phage display library) can be
added foorchsampks eerais @rmxhdaeck/zemséllod e sretea'timg al papftttkeror

co ditions suitable for peptid to.bind t
PFRLIdS &eg. i d@ia&lat @J?P&bfttﬁ%ﬁyg y&% @ﬁ%@mw%adaﬂon by
11<'fl r&@nﬁ@?iﬁ% &)?&héﬁfﬁ RUIIRS of ApehBir SP W@Eﬁ?de%’ St g&gﬁfﬁﬁdes,

SUI ab e such as sctraping or ring th
f gcpm‘mxlmgph@hbwbeor appagevith sppsay usdes pem'dmsnsl,med;)le for proteolytic
b|nd|n SA. Pha

o 18 AR B S R ey giae R Peals g sotypeptie

| haPREcHAMMNb BegrR@Rioh /i tBPSinQind RPSISCANy HimkedE@F. each
round of selectlon can be screened for binding by

ELI SA to the selected target ligand or generic |igand,
to identify phage that display

In particular embodiments, there is provided a method for selecting an
immunoglobulin single variable domain (a dAb) that is resistant to degradation by
trypsin and specifically binds VEGF. In these embodiments, a library or repertoire
comprising dAbs is provided and combined with trypsin (or a biological preparation,
extract or homogenate comprising trypsin) under conditions suitable for proteolytic
digestion by trypsin. Trypsin resistant dAbs are selected that bind VEGF. For example,
the trypsin resistant dAb is not substantially degraded when incubated at 37°C in a



prot ease resistant peptides or polypeptides. If
desired, sol uble peptides and pol ypepti des can be
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for exanple by ELI SA using reagents, for exanple,
against a G or N-term nal tag?§see for exanple Wnter
et al. (1994) Ann. Rev. Immunology 12, 433-55 and
references cited therein). The diversity of the

o088 Gind PR B ioP § aR RS bRl 3 housggdp one
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cytokine receptors, growth facétor receptors, énzynes

(kowgs., proteases), cofactors for enzynes, DNA binding
proteins, |lipids and carbohydrates. In sone

enbodi nents, the protease resistant peptide or

pol ypept zhfj&(eﬁ%ry dABbdiRfen® k@S ArotidBd RAfdaTEr bdlecting an

pul nonary tissue. In one enbodi ment, the antagonist or
pumyap@cmlwléméll@ée s dpnﬂfun {héhby taatgetesnsmnpm fagnatagion by
t rg]?slill? ancﬁ\h ec1 1?%%]?[{(}% )éf OF om aeetH%% Foné}%r(?sleg de%g a pﬁage display

f tyaednh S(b’lﬁbrlﬁﬂ@ﬁ ?%feﬁbiré bf %ﬁyﬁptlﬂé@th@ﬁﬂhﬁ Be @h immunoglobulin single
pol ypepti de encoded by the nucleic acid) is used in

t Mieriable dyan.desthinipe thehdese Aisplay sesfern éwflrt@qumlw ug/ml) and

adva pus.to a dncrease t he.

C A BRIR i P TR 52 JhE SRR o] EFieBiE®be JPTRER B hours),
pahd/peptdlsame phagsthpr dvpldes dan tkitfshedi @aullywand VEGF.

obt ai ni ng su?#10|ent guantities of nucleic acids

and/ or peptides or pol ypeptides for additional rounds

of sel ection, using the nethods described herein or

ot her suitabl e nmethods, or for preparing additiona

repert oi dreshef engnple,ahé Inmtltqd irdricRtiigna papee o polgpdptide, cg a

in some enb nts e met hods .conp
24P ity Sy i e anof e Prerm SORBHTAg PRt BRbge or
arddubied 6 ﬁ%’tlgesa& of ﬁﬁdé@n@dmﬁﬁﬁé‘ﬁi‘é R @ﬁdr%péi’fonte%th elastase
pepti de or pol ypepti encoded by-the nucleic acid
s(wh ta@lpglhalg&ephr&mnawtraandr liamaegdeeatc comprisisg slastase) under
agprldlitfi(}/nls rggita%rle for proteolytic digestion by elastase, and selecting, isolating and/or
recovering a peptide or polypeptide that is resistant to degradation by elastase and has
VEGF binding activity.
In particular embodiments, there is provided a method for selecting an
immunoglobulin single variable domain (a dAb) that is resistant to degradation by
clastase and binds VEGF. In these embodiments, a library or repertoire comprising

dAbs is provided and combined with elastase (or a biological preparation, extract or

homogenate comprising elastase) under conditions suitable for proteolytic digestion by
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such as by phage anplification cell growth or

pol yner ase chain reaction. 5,7n'ethods descri bed
herein can be used as part of a programto isolate
protease resistant peptides or polypeptides, eg dAbs,

t hat if. .d
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resi st éncdARMpRY, ehebels @ededed hatthbl ek ¢kChng F@eptide or
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n particular 0d1ments there 1s provided a method for selecting an

immunoglobulin single variable domain (a dAb) that is resistant to degradation by
leucozyme and binds VEGF. In these embodiments, a library or repertoire comprising
dAbs is provided and combined with leucozyme (or a biological preparation, extract or
homogenate comprising leucozyme) under conditions suitable for proteolytic digestion
by leucozyme. Leucozyme resistant dAbs are selected that specifically bind VEGF.

For example, the leucozyme resistant dAb is not substantially degraded when incubated

at 37°C in a 0.04% (w/w) solution of leucozyme for a period of at least about 2 hours.
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hours, or at |east about 12 hours. In an exenplary
enbodi ment, there is provided %%nethod for selecting
an i mmunogl obulin single variable domain (a dAb) that
is resi stant to degradation by trypsin and
ecifi d
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VEGF. Imanotiwesespsab d@;ﬁrwmr@wd@r}/ 4 mgthed\pl @rodruém ratrgparwire of
co C in el ast.ase
PRGNS SR Bt BRI a0 "EPe W5y ehiphos
Cpm@[d@g Aeepettaisd assptide@ polygRiiddsobsmbidingald fpt@ire of peptides
proteol ytic di gestion byel astase. Elastase resistant
daprolupeptides anchasRrotens unglseiRbleonditignn pr YEudFase pejvity; and

ﬁ%g?érﬁr | ;1{1 raﬁﬂﬁgﬁ%&\?ﬁ? %I}%Q tl%';\?ﬂé§%&@fg(;?gy bmd VEGF, whereby

Oa GepPartOine Mpmtﬂasﬁ tesivtaaf papltidsd @q&lip@pﬂ&speptoddc@tf Hibteases

| east about 2 urs. I n one enbodi nent, the_ el stase
r @ép@t/émterawov@tlﬂl& fog prdeagn aginiityy2 ftﬂﬂg@?f&a%f% geting peptides or

' g&lygéﬂtﬁgs it %Z gfuﬂteﬁ)l@fog u@é"lﬂ’ tﬁ@%ﬁ&hoﬁ%lré‘aéseﬁb&f he&biASHiBSRspect to

peri od | east about 12 hours.
the other methods.

In some embodiments, a display system (e.g., a display system that links coding
function of a nucleic acid and functional characteristics of the peptide or polypeptide
encoded by the nucleic acid) that comprises a repertoire of peptides or polypeptides is
used, and the method further comprises amplifying or increasing the copy number of the
nucleic acids that encode the plurality of selected peptides or polypeptides. Nucleic
acids can be amplified using any suitable method, such as by phage amplification, cell

growth or polymerase chain reaction.
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| east about 24 hours, at |east about 36 hours, or at

| east about 48 hours. In an e diment, there is

provi ded a nethod for selecting an i nunogl obulin

single variable domain (a dAb) that is resistant to
degradatio el.ast as nd .bi nds, VEG-. . The. et hod .
conpr s Toe e GRS A5 b B Ry shep d L ARMIREy pgpportoir
aof gRehioickistadf pdiphepaas thatleSniptiat aROVBGEEABN The method

i mmunogl obul i n single variable donmain, conbinigéithe

pRRIGRIIGP BIVAYINg § SIERPIF PhPelyBRNtidsEhektasrise @DL g Gl JADS;
b EHRIRL L8R bl oy o HRRles 40y il XBHR Mpsin
selasadel, gc@tyag? uhdatsudatdptaenditdond Abr irb@tsesqreeity; amdlrégovering a
bind VEG-. In one exanple, there is pravided a.pnethod

f Bﬁlraé@/ @EP?lﬁ@ePélgﬁ% £ eSS éi_%;s Hisb VP g Seecifpy lor VEGE.

t ad mletholl&3h BL ﬁgbgl_ th r&%% a0akk 9 ep%irb,%f%% dHire that is biased
conprising providing a library or repertoire of

peptard e deorcdpotdimegtocdesy, siohias mi aldinithendtirbtien seportoire based on a
repertoire wih l.eucozyne. (or .ol ogi cal
pPgﬁgﬁg@&%ﬂ?iﬁ%ﬂPaﬁPg ‘xﬂgﬁgdgﬁgggﬁtonprising

| eucozyne) under conditions suitable for proteolytic

di gestion by | eucozynme, and selecting, isolating
aRdlypeptideddsidey hystempept i de or pol ypeptide that is

resistant to .dedra Lon hy. | eucozynme. and.has specific

Veer blther RSty fhetiny BY BGRA SR E pDBREbIAS

t peiveled FoPise Vi RMné&hs®t dReshife@hetad esthpit@ adiitable display system.
I mmunogl obul i n single variable domain (a dAb) that iIs

r 88¢ dishlay sYUerd SHyA8ust ASATadYUOTERICHIAYNE Wirfth DhiiR@IS PSS or
! @oﬁﬁﬁét?one&gﬁgﬂegs%&t and aﬁ?f %gﬁ&@%% eg%%%%%dé%%h%tﬁ or preparation that

conpri sing S IS prov i ne
| eartainy p@tdobyticaachvoy Ggg. cautym,apacat(é.on gaen¢ macts, assal mucus,
honmogenat e conpri sing | eucozyne) under conditions .
sﬁwglaﬁlemfl@is%ﬁ%%eaml@ laragesing hoppermaic fract, pancreatic
L%H%E%ﬁﬁrif: eRifLank GARSnaR ﬁl?é) eghe Ehshﬂ?tsystem and the link
specifically b’'nd VEG-. For exanple, the’leucozyme

r betivetratiie divilayi systeot anslubs diaplayed potyriptdeded onbhembodiment at least
i ncubated at 37C in a 0.04% (w sol ution.of .

| BUEE PRECPRSPICEeFe El?eo%‘o%fmﬁe 1?68%‘?5 ‘E@Siﬁpeﬁﬂ‘ﬁ% §F hqrgpertoire.
OMRisQNBRE b MBATkic dcﬁﬁhht%i&@déé'ﬁ?sefe@ﬁah%ﬁ%[ﬁye@g@lcv:bféptmétto be easily
substanti al |l y degraded when incubated at 37Cin a
Oisglated(amdiy agwlified.on of | eucozyne for a period of at

| east ﬁlbgﬁ"et example, a protease resistant peptide or polypeptide, eg a dAb, can be

selected, isolated and/or recovered from a repertoire of peptides or polypeptides that is
in solution, or is covalently or noncovalently attached to a suitable surface, such as
plastic or glass (e.g., microtiter plate, polypeptide array such as a microarray). For
example an array of peptides on a surface in a manner that places each distinct library
member (e.g., unique peptide sequence) at a discrete, predefined location in the array
can be used. The identity of each library member in such an array can be determined by

its spatial location in the array. The locations in the array where binding interactions
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period of at |east about 24 hours, at |east about 36
hours, or at |east about 48 hQﬁfS In an enbodi nent,

there is provided a nethod for selecting an

i mmunogl obul in single variable donmain (a dAb) that is

resi stan dat i on eucozyire and specifical
PRl AR TR Bu e SUEREY TS g RS S Ry Ber
di@pin@iyed Yisdresy 1@sﬁfﬁmngltms@1ué@|@§ bf Qiclreacifc prRhbREMIN tﬁ@ Basis of
that conprise an i munogl obul i n S|n | e variabl e

dWHOC@&%.(ﬁ%g s-HeSphrded N §pll4é38 éthCéﬂQ/MQW and WO

? (about 100 mg/ M) and incubating the m xture

at a out 37C, for exanple, overnight (e.g., about

12-16 hom&sinMﬁmdmﬁnmﬁn&ﬂhﬁbhhmgnpma@ﬁaybﬁmndﬂmphﬁMuaeco&ng

dAb t hat sp |f|c i nd V GF I n her a pect,

t Fscdon of ap? ‘Flaéﬁ %@F f&&@%ﬁl&)ﬁrgffuacwﬁ thagaciegistics of the
e

d%@?ﬁﬁ@ﬁgﬁ%{&%ﬁ fggttmuo@&@%lg §ua{a 9@ MPSRdHesn &&ﬁpme a

conprises provid a repertoire of
ppkurailiﬂe of @plimhlwg@ptlc dedagco nttnhrals |’mgctbn@hagp er ¢adisr(leacedria). In

es..or tides and a. se under suitable
Shortratigerb eSS R rufish © HRAT atduea flfphte
phgﬁ@#mbﬁl f peptides or polypeptldes t hat
speci |cal y bind VEGF, whereby a repertoire of

pr ot eadenunghst of amabk@ép@ieaeehagc dgplaypepeind é@gb gonovalent display
ﬁwalen c(i) ¢ ?tsgyss’te dl)% B/e(?zy(lf%scrm'{%d g§etei né 8#?& {ha etal.,U.S.

pr o(flease ac or sel

OPatp@ N@mssgas Bh@ﬁco@p(ﬁa&d it By febérett&s, moﬁndolﬁezt al., U.S. Patent
net hod _are descri bed herein with respect to the ot her

mYehdda3 7%(@%@%&@%%{ geferanfm)slﬂpgyff@%ftéﬁh PeS-gatent No.

a
n8?F2?Q§‘8 ghggnctl egﬁg?acuggﬁg%%gglgﬁ PﬁﬁntNo
p&poe.ae2 mc@pbm;telmereie be mefelcd:acb)bwmthe Gechkimacke)) Immunol.
t hat es ertoire o epti des or
o0y TR SPuwdlitnetp st ehetnrl et e meb A Bk 189
ol f; Y- G R0 1 ne GASCHALLVRnE WY 'Mmghpﬁfsciééﬁ 42);121-133
nucl ei’c acids that encode the plural ity of selected
pEW0Il Hed'ho Ipe]piuley pepohyﬁqmdeMksplawﬂ iaci Wsteciaphdge display system can

lified us ui t abl.e et hod ch as b e
RRp gt ool G Ge Bor o BB aRls Rl-R A% i,
r Ea)cta dy‘t[b ﬂlﬁg@@ef b1 eul ey, 19000l FRARNA PRAE (%, VIQY), e txample.
met hod of producing a repertoire
Generally, a library of phage that displays a repertoire of peptides or phage
polypeptides, as fusion proteins with a suitable phage coat protein (e.g., fd pllI protein),
is produced or provided. The fusion protein can display the peptides or polypeptides at
the tip of the phage coat protein, or if desired at an internal position. For example, the
displayed peptide or polypeptide can be present at a position that is amino-terminal to
domain 1 of plIl. (Domain 1 of plIl is also referred to as N1.) The displayed
polypeptide can be directly fused to plll (e.g., the N-terminus of domain 1 of pIIl) or

fused to pllI using a linker. If desired, the fusion can further comprise a tag (e.g., myc

epitope, His tag). Libraries that comprise a repertoire of peptides or polypeptides that



of protease resistant pol ypeptides that conprise
anti - VEGF dAbs. The nethod conprises providing a

W0 2penswiT e of pol ypeptides that conprise antiPOEGB2008/050404
dAbs; conbining the repertoire of peptides or
pol ypepti des and a protease (e.g., trypsin, elastase,
| eucozyne) under suitable coﬁ&?'ions for protease
activity; and recovering a plurality of polypeptides

that..c rise dAbs that .have bi ndin ecificity for .

VB PR S b Rl MR L s Y BB G s et Plsing any

I QARbleahétBodsPbuch dsdfahteiucthgthidratySofphageetctanar ghagemid vectors
desired binding specificity, such as an affinity

neiaed i the displgxed RAPHde LRIl ReAtidesgatosHitatle Hag bagigta.lad

pa SpEr : g .
CUDLDE FERSUERE itoh 0 T RRLEEPALAE L5 Bhspsrpraee o

5 Oéongplgtniegmig pi_ﬁsbrpidl 1%@@%41)1 €Eheflitoaiy e phiger cag|$>e rd':d_a)vét:'ed from the
met hods .descri he ereln cao rise a suit e qals a
sGetuERsitg énwgfaglgyn%t ol évﬁlhn%wr?%gﬁwéion&@ cefE{yLs, 01&5

Dr Ot €96 (i8pfly sy ForiAIL Sl QERAG e, F HEIRSOR bR Ades that

pr ot eases, and any bi ol og extract, h gen
pea@panasnyodesirbdemowrttodidneryityo tFeo bxanie,ab¢ fopettgirg eangrontain

sput mucus (.e. astric mucus, nasagl nucus

PR af Poiteatife AR Byt igtias Bhae fiffgRond to naturatly
10 hesReeR2h&ypdptass &ptdsdsd by Bl SroBY bl 8GhnisBR$dd, hGepertoire

fluid, saliva, tears and the [ike). The display system

andseghencks akV et fhbeisolatnd feing plGaynedig) tdesiresdrithseder desired cell type,

di spl a eE. ol ypeptide is.in embodi nent _at l.east .as .
e R R T

pedgyipedet | teksigdd, tHepol BRelil&i dag shakBia o @V rd@o¥¢affeidc The
acid that encodes a sel ected displayed polypeptide to
beolzpantidgs inswch p eepeatadr oF Libigpy ¢am coaIPris defpedageinpy @f rapdom or
p e i - | d&n;

15 DERHERPRULERh Sl AP RERLR 00, RVERLL iy AR v
r epreuid enbedioknieegt orckabstantigblel yigepyiegadestihatrepestoim are of a desired
solution, or is covalently or noncovalently attached.
¢ 575 w6h Asbeigderangs (et C%Pfagmﬁlraa%tqré ff?ﬁlriﬂ adigep-pingling

Mg Eathilo?n Rhdiddy (PQ! YRRFRA NSorduh@¥ VHYCh &8b&Himents, the
m croarray). For exanple an array of peptides on a

spolfypergid Wisplayesystem donatrisgd acpsri@acdt milgtephdes whdoeiareych
20 gﬁ&g@%mﬁg &gmgggeg:agu&%fﬁg %@gépég@lﬂ%%: elloraetxal%p ei, Sat epto?ypeptide in
the repertoire can contain a Vi, a Vi or an Fv (e.g., a single chain Fv).

Amino acid sequence diversity can be introduced into any desired region of a
peptide or polypeptide or scaffold using any suitable method. For example, amino acid
sequence diversity can be introduced into a target region, such as a complementarity

25  determining region of an antibody variable domain or a hydrophobic domain, by
preparing a library of nucleic acids that encode the diversified polypeptides using any
suitable mutagenesis methods (e.g., low fidelity PCR, oligonucleotide-mediated or site
directed mutagenesis, diversification using NNK codons) or any other suitable method.

If desired, a region of a polypeptide to be diversified can be randomized.



can be used. The identity of each |library nmenmber in
such an array can be determined by its spati al

wo owansaw? in the array. The |ocations in the aPCHEB2008/050404

10

15

20

25

30

where binding interactionsbetween a target |igand, for
exanpl e, and reactive library nmbers occur can be
determined, thereby identifyind the sequences of the
reacti ve nenbers on the basi s of spati al Iocation

( See 90/

WD 92/ TB%%}EG S)f f?ﬁ Py ﬁ’ge}% }.ﬂ?g@iaﬁgiﬁ%e up ﬁg I’ﬁg%/f Oireds aﬁ%ﬁ 3¢ %ga(%ter of

dilsftshdsumstoampoRgeplida ¥z it A6t eqairey Thene tem@adm{ena the
nucl ei c. aci d and physical, chem cal and/or functi onal

c hlyBentides Bt the sensfloire Bavsait JqssldeTtiosy erissde opy af least one domain).

nucl ei c acid. Such a display systemcan conprise a

plurality of replicable genetic packages, such as

bSeleaidndpbiagen/Recwsehl s (bacteria). | n one enbodi nent,

the displa systemco rises a i , such as

bact er ?\cﬁsﬂé@@ TRHISRNRFPY ﬂ%?rd%%lypeaﬂg% 2 BepUs IRl peotease

b?é%fs%'t ﬁ(ﬂ géb%dgé)%gh BY sS¥SELTRI4E Tnd/or REANA LRI a repertoire or
di spl ay mul t'i val ent di spl ay systens) have been

deb@ry @@I in(@Sewplayesygtem) @singfany kgitabic mbmpd UlrSoneRanamtiment, a

ngﬁeétégrseg%sﬁag?‘ Solgsf}lg_?pgdg %g{eg% %kogqsqgﬁ%gﬁg%n %%El%cr:tggl% C éractens‘uc

({ (eggc olgfg@fcat &gra{&eerr@n@ dA¥mical eH-ene@istic Mak@fdngr énarRterdlic). Suitable

atent No. 5,969, 108 (incorporated herein by
r eeﬂ@rt@i@ &)nctional chayagictisiss éncludediolpaicalrmctinsies 6f fheze@ms or

%85;%%9 }nlet e peer 01r97§X %{%&}%&‘5 I’BC%%%%(I)V angt%%el’lc Egan% r{e gp

eﬁup@kantv@@@ mein@Q@@margal 1aeg (W@l an fofigén Ih: ela?t5ﬂé- | 8Qubstrate),
(1994); Castagnoli, L. et al, Conb. Chem

ThingiigHpan ageb%r{e g4 (lppugipan epipe 200gyseY orrﬁ@ep‘zﬁ!ﬁ rpodypeptide),
t

SSAPGIPEPAARS, BREL B Tintfledh 230, o 9RRER; Wl Br06s: wo

sO2K8EE ) ald ohasmbidimsntpthageleéténgis bafed, onl\s{ﬂnamﬁEbbnm@ to VEGF. In

' %ﬁcﬁﬁer%rx}%?ﬁlm%rse@a%w@n (e hre (e seleqic e prgfgfamcteﬁsﬁc to

fed Nadcofld Fegkzﬁéﬁ%e f WEBE hicRIteR ¢ PR)@&%& P&%ta‘ﬂf leh&Q&l by

p ypept 1 des, fusion proteins w a sul tabl’e phage
c srai@ctlpncmf elrm:nq‘@r @rom thd sgdant repreotoat that spesifpraty bowld VAIGE.

R N R S R TR

?%ned/ br 198181ct €bndh 1iBAry Bt Rp&irdTPepli®R-or POl pEXa¥P irfwhich
substantially all protease resistant peptides or polypeptides share a common selectable
feature. For example, the protease resistant peptide or polypeptide can be selected from
a library or repertoire in which substantially all protease resistant peptides or
polypeptides bind a common generic ligand, bind a common target ligand, bind (or are
bound by) a common antibody, or possess a common catalytic activity. This type of
selection is particularly useful for preparing a repertoire of protease resistant peptides or
polypeptides that are based on a parental peptide or polypeptide that has a desired

biological activity, for example, when performing affinity maturation of an

immunoglobulin single variable domain.
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di spl ayed pol ypeptide can be directly fused to pill
(e.g., the NNtermnus of domaipn, 1 of pill) or fused to
pill using a linker. If desired, the fusion can
further conprise a tag (e.g., nmyc epitope, H s tag).

pol ypeprraid tndfar bnifed ATBnIE dleR iEFR e AT R heptpetion o
apHhAgRNCIPE t}@dd@toebﬂlyﬁéﬁtid@@ﬂm eshigiadllWs kikghtaamylly all of the protease
sui tabl e methods, such as by introducing a |ibrary of

Sf%@@n%%ﬁélﬁ% oRolyeRE AR HakEdE SPRPREGTIEE fnnglnal library or
o AP SRR BT LRTILARS W RaS L ARt BRSHa soneric

pligahidc euchhageotéia. g .protuisi Ingr @ &uibbainlcan e kgecteqisgaedand/or
conpl e ting.plasmd if desired). The library o X
pﬁ‘&@iéerg% BETHRE ST $U13 etaﬁﬁmb fliike F3IIAY C%{?@ accomplished

SHy E@(ﬁhgggiﬁhﬁ&gof Béln i(é;.%.l, gél?e‘ffcqigtaﬁ&,it e@i¥hnd) to a suitable vessel

centrif ion. The y system can conhprise a
r éper tube,retroflispeqdi dlos/ing thp digypkipthcdese te@tsitedort @iats! onto the

any. .desi r ed nt qf diversity. For examl t he )

" BB PohF S TeSRSAISaN Ed Perutshse WaY §BLpTtifes OF Relypeptides
have, 2MpBRoiacindt BRBEBNERELAEBIIIE PFIEIBPHE YeQdBad rthé L¥ssel and
occurring pol ypeptides expressed by an organism group
otheoregrmhing mgailieundgr e@slétiansispisabis fos eqpiédrs o5 polypaptides to bind the
d'ﬁn?ﬁo‘bi?"z)lccfl lfi ea(ijltd.f &%@0§n(§a em?ildlesd 31’ po eseI [18 dsct h %lil)veasﬁerd away and bound
deS PR “Eel'd ype, or BN DR P Bep?l des or

pp¢ptIepbi siegpdpliats aave réa@veRmueingfaal deifdble et NcRas straping
sequences. |If desired, the polypeptides can share a
comepisriag the it fecammly. The pol ypeptides in such a

repert gji - A . . ' [ '

S eon WSl SR SIS SRR hoad .
ohgaromiranwhich adigand & coegjuethc er ndnaoeeritlyi attaelddo dihemififirsi{y matrix
all or s b]gt ntially all polypeptjdes in a.repertoire

af o5y contyRRy Yy PERIfsies OSRIIHPRYIdss (s & ERCEHE AR e been
2iRAbHIPHAR %%otgarse)aus%‘gsa bigh ARlbgen é&h@lﬂ')p?&:elgs; AU Y huitable

an anti body (e.g., human V| uman

eptvocismaderscontitionpalitaplepivor biedaigsybipaptidsy ot polypepiples Betbe ligand
a repertaireg of polypeptides rein.each l.ypept.i de
cofiRTuug ReleR B S B S il GRS PR e
e%@heﬁ@\xhﬁg%ﬁﬂ bBnd Feptifss sreReyIcplid® caRBe RN rdcovbkedaising any
VL or an Fv (e.g., a single chain Fv). Amno acid
sewjiablecuctipdendi aycletam weh phewadit bef fernwgh anyildidenapeing agent
r Feg(glf ,o Qreg)f, ofwith a peptide that competes for binding to the ligand. In one example, a
biotinylated target ligand is combined with a repertoire under conditions suitable for
peptides or polypeptides in the repertoire to bind the target ligand (VEGF). Bound
peptides or polypeptides are recovered using immobilized avidin or streptavidin (e.g.,
on a bead).
In some embodiments, the generic ligand is an antibody or antigen binding

fragment thercof. Antibodies or antigen binding fragments that bind structural features

of peptides or polypeptides that are substantially conserved in the peptides or
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conpl ementarity determ ning region of an antibody
vari abl e domain or a hydrophob ¢f domai n, by preparing
a library of nucleic acids that encode the di versified
polypeptldes using any suitable nutageneS|s nmet hods
(e.9. ..1a0w nmedi_at e
sPopemidd ol Mabigaredion® iSRG R kTR SR igdhes
CQﬂﬁB@(}lesQ{ndamﬁ &t ﬁﬁfh glﬂatgﬁi@h% sORANObr uké adBSinde eor igblating,
r;glon of a po ypeptl e to be diversified can_ be
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enbodi ment, the pol ypeptides in the repertoire have at

Ieast ter structure (format | east one donmuain).
SkfRRp / §t |Q§B;E§ecovery A protease resistant

pepti df, &ﬁe@éﬁéé’d@@ Rt %e(p?o‘gd%d ég@t%ﬂ’gs Gy bﬂﬂeaf@g re%'fs%n@ Beftides and

resi stant pol ypeptid can el ected, isolated
apdipeptides ow Bbedcs ﬁlam:m:odepmtttaw rsisgnt périidas ynd( malygpeptides, and

in a di a ste sui tabl e nethod. In one
R SR A e o

sel ect efhriticsithaleat ol alﬁaﬁ)@@oﬁﬁhneprﬁﬁs%%ﬁﬁbﬁ peptides and polypeptides
characteristic (e.g., physical characteristic,

chambacpicpar b prehtenedudieg arf}{mettabl@ madthesh aFeedibeatysen & deSIgned to
Slgrlb toablpreot Saesle ?efst t%1'{[ 56 ftll’(lirécglli ﬁo y%e gs:jb:aSCste og)rll %tgis@t? Ic{}%la é?eptlde of
| ﬁltérh@ (&. §p@ﬁ bt -VEGH peptidy @ﬂpbl@peﬂndedele@tea Grodh HEP@FY)Gr can be
i gand ., .a sup erantlﬂen) bi nding to a target
%Fﬁ‘%ﬁ @mgijthﬁhh'%FﬁW wéng tha meghnds dpicribad Bensiy rFar eyample a

O 0 st FELBARN G D GBI AR s

apdliypéritide displeg,system. , Toml i nson et al , WD 99/ 20749 V\D
01/ 57065; WD 99/ 586 one enbodi ment
sel ect IS KPR pﬁ %‘B%Ig?‘ Irapy GG e r\?E@f-Oqu ¢f displayed

a e

sgggg él {Pdr}]g# %avmﬁﬁlk a(gﬂtugglsg |ég€%rfgg%rcg) éﬁes a se\g dVé< VA is
r eqabined Wethlarprmhasehmﬂemmdmoaﬁ guifablit foapmteass haivayt as described
gllowedb selection of. a nember fromthe s

r

e Brotese Ftstanh BRIYPIRIKES greppeaysrogibaged qnp f‘éﬁseg biological
Rﬂ’gnﬁﬁh%s aﬁoﬂﬁhr@' &rt@ﬁ? €e. §ie(§)11rn§fr%'genmt1 291@ lﬁﬁdmg target ligand)

tide is selected and ated rom a
othererbgefnttlcbmge phhgepdipplayl Ebraoy cnpathygg eppriothase nesusmm Imﬂypeptldes In

one embodiment, the recovery is on the basis of binding generic ligand to yield an
enriched library, followed by selection of an anti-VEGF member of that library based
on specific binding to VEGF.

In another example, a phage display library comprising a repertoire of displayed
polypeptides comprising immunoglobulin single variable domains (e.g., Vg, Vk, VL) is
first screened to identify members of the repertoire that have binding specificity for a

desired target antigen (e.g. VEGF). A collection of polypeptides having the desired

binding specificity are recovered and the collection is combined with protease under



substantially all protease resistant peptides or
pol ypepti des share a common sel ectable feature. For

W@WRp4e47 t he protease resistant peptide or poPFPEpR0dO50404
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can be selected froma library or repertoire in which
substantially all protease resi é§tant pepti des or

pol ypepti des bind a conmon generic |igand, bind a
comon t ar get I|gand bind (or are bound by) a conmon

bod sse a,;comn n ca act i
OGN suPl? R RS0 S BTREP o St B f i protease
ardsBRAL péliyp&ptiats PaohBIke d&&b@taﬁlgﬁt bapid ;q;%slf@fty is recovered,
pol ypeptides that are based on a parental_ peptide or

pBle ¢ library eratchpdian protasy reaigtapl addugleafifingy pplypentides. As
f Qéscﬁﬁécpmbapllm QmB &15{%5%%?%@ frés%'t&t%e g’?fhltg &iécﬂ[}% ﬁfeﬂ‘g)ra

i MUNO n S|ng e va donmal n. ection base
oanhﬂmdswghmqﬂaﬁﬁﬁmwbmd@@ner|c ligand can yield a

col l ection or popul ation of peptjdes, or pol ypept.i des
that cbi i et cnendog IEREHHEC ok dssizi ps b PAYRsPSlesee readily

r 9@ RldAtd lgg%[ e{ng/esﬁlte%le Hﬁ:'tﬁﬂae ot 888nf103 ndtRYi€acid sequence that

onent's e original library or repertoire.” For

emam;lbsea dpepd itypef polypoptided pigi, dgwtrhertscham dnlaun@lgjaﬂm variable
and. or a nerjic |i d, such as pr.otei rotei
S oo St Fectoreelus Sifufepeghafufin oné or more
r REONRhEhde REpibd) qo@éxaﬁ@'ld‘lgy ﬁl‘ﬂﬂyh%hh@ néd1éik Akidsing an error-

matri x. Panning can be acconplished by adding a
splone p@l’ynwasrs |cg@mdea(céog (PCRybsyvetens blyucg@m@al mytagenesis (Deng ef al.,

ig{j hem %6? léISS? Ellgan essgllggcactgrl%l mllfl[ato{ stPelﬁsr dLogvl SI}) J. Mol.

oW g eposi
OBi., bb®3yR{1los6nf the vessel. Excess |igand can be
washed away and peptides_ or polypeptldes (e.qa
r eper t B} ptBer gaRodipenty dapicuie fegescPiiig Wcéf‘rl%)ﬁ‘ééé}@} be tpgeted for

gggﬁﬁ:qtlgﬁ) M%%oﬁ?%&%ut%%e’ﬂ%téﬁ%%ﬁ on erlltls%l DAPKARALH the art

tions suitab es ‘or peptides to
balttdmblmde [ fm‘m;b:lrrlpl(z, ek tidsegd Imdsmhjnh)@l,nmgop&cit:a)tdi&s obdegenecrate

PO RSELIE5 SR b5 SET  BVISORB 85 Bt

nﬁBI‘ﬁﬁgs hM%e@&e%ﬂ B itGe e hOMBEANE thdgntREh bifding loops.
exanple. Suitable I'igan ﬁ%lnlty matrices generé

c Bandtinm onsesttrandaw plptdmdy &13 dnelddB fegiogs ha‘aeglmeoappendod to germline

whi ch [0 t I I
e R das foefR fatedue ufe BERHS BlThatimyinie framework
PRRIIEH 088cnBObY RAR WidRS ((93)2? supré Nﬁﬁﬁf 41Qil.1(@99hatiphaSriffiths et
been i ncubated with protease) using a batch process, a

ceal Q}ﬂ?4bsm@§3,el@mfgﬁyl 61998) sk gﬂﬂcb diversification has been extended

to include some or all of the other antigen binding loops (Crameri et al. (1996) Nature
Med., 2:100; Riechmann et al. (1995) Bio/Technology, 13:475; Morphosys, WO
97/08320, supra). In other embodiments, particular regions of the nucleic acid can be
targeted for diversification by, for example, a two-step PCR strategy employing the
product of the first PCR as a “mega-primer.” (See, e.g., Landt, O. et al., Gene 96:125-
128 (1990).) Targeted diversification can also be accomplished, for example, by SOE
PCR. (See, e.g., Horton, R M. et al., Gene 77:61-68 (1989).)



process under conditions suitable for binding of
pepti des or pol ypeptides to the ligand on the matri x.

w@2Bilglas? or pol ypeptides that do not bind thePEE/GBRI0BHPS0404
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matrix can be washed away and bound peptides or

pol ypepti des can be el uted and(§ecovered usi ng any

sui tabl e net hod, such as eIutlon wth a |l ower pH

buffer, with a m I d denaturlng agent (e g., urea), or

with a tid to,1h : :
11 GanaSERRhGEEUIRY o ETRE s P ish §Lb Bisginiggne codine
| Seq@erdi wigieh WhdclTics thiceRgndmt bEtHé%%F cfOdkiuich @8 a number of
suitable for peptides or polypeptides in the

r e?ﬁéml%@m@owéld@ i(f18 > tﬂh a0 paa@uzltset ﬁh@rzs:ﬁ@ caybemcormyifpg at that

PER. esy I r

ﬁm)tlbéﬁ ize gl\%l in or S rcz%?ra t%gg%%E 988#,& g(%log I%N}a\g%’.thh
Iau&d&@dhmbmﬁmﬂm@hsweﬂheﬂQEERCHmbﬁdqgadeheNaH(amkmbﬁdwbeuxﬁ

g}rﬂ(iz’ir %H% gliliﬁf?f{ugg !d)frg:?rgf e \r)%rﬂt‘a? e({), ﬁlac%ﬁ?l ?gglélsﬁleser the same ends
T SRS u@% iR&Rdih E%VIQSN%H&P SRLiLKIRAAS RAhe g{oﬁuctlon of the

substantially con in the peptides orpol ypeptides
ohddatidriabstap godonsriEpandiTAA. a$1e:hwetatgetedl agpiopclusat allovaghe full

generi c |igands tibo anti gen binding
f?%ﬁ%%tsga‘g‘iffltaéﬁgg}n ot toﬂ%e g’r?q gands for isolating,

sel ect TRG1iBRGBESEan’ REPHERE bRfeRE RlsRaHe aﬁtﬁﬁd?tp@%epndes that have a
pepti des or pol ypeptides can be nonocl ona

pbihgret praal-chapdcadernséiopr yrgr e, dombigsemst abuMiBp/80749.)

et hOdL1b|Ta|giBe§'%§r|1 Esi){%ggr%lcﬂ-rg aflsql%%bll l%nq ror%segt P tgs uselgﬁlerem vector
are provide repe Ires O ase rest s

PEivérk €es daaetep&émmmﬁat (ﬂfﬁ@s.edft@ 1ﬂtﬂoaﬁ@erheeeoto@aﬁs ]BN&AOﬁ&) cells for the
pr ot ease resistant peptides and Eflype tides, and to
NPHHSEONfAGA/op Fligativytheigeh Anppuitablesvesion caprriedi ngkiding

%ﬁgrﬁfds g?gt BQ&‘[CI? ? gdslu%'i OIC?ED: d& hg%1 C\Le%ﬁ)‘?‘se artificia

resi sta peptide ol ypep pared or
odtrairme(dnmand@pfmmaSmdt(&bl Buctetdeaas mihéc Iusebr far quﬂmdbeing and
desi gned.to encode protease reS|stan%1pept|des or

p&%’ﬁﬁ% Qléarb%f@é%ﬁs@ﬁ VEClGBpn s [ diyesprssaian of the library.
EoRSInd (Basthids 1?5@211"[‘39 bR he B?Hfokéjﬁoﬁh% @f?és&'(@ ?;pta' P8 linker), an

selected froma library) or can be selected t
annglhexf r¢pliloatmryanalsat hepst dne saiettabldsnatkscgenb. eExptessewrnvectors can
exa nric. ease . es

o BiEERTaE &l ta e BAptihcn pijt G-RlFRRGF & B3IyDEARL:, such as

PR YiRRbdrdeeriling PrédoRY SFa@8ription termination signal, signal sequences, and
the like. These elements can be arranged in such a way as to be operably linked to a
cloned insert encoding a polypeptide, such that the polypeptide is expressed and
produced when such an expression vector is maintained under conditions suitable for
expression (e.g., in a suitable host cell).

Cloning and expression vectors generally contain nucleic acid sequences that
enable the vector to replicate in one or more selected host cells. Typically in cloning
vectors, 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.



In one exanple, a phage display library conprising a
repertoire of displayed pol ypeptides conpri sing
wo posngghobul i n single variabl e domai ns (e. g., PUAGBAUOS/050404
VI) is conbined with a protease under conditions
suitabl e for protease act|V|ty67§s descri bed herein.
Prot ease resistant pol ypeptides are recovered based on
a desired blologlcal activity, such as a binding

bbb sy AP ORI T 730 B iyt GFhogative

eBzidt&rl’he thel Pmprred ﬁl@&ﬁldﬁﬁ*ﬁgu‘@ {santtale fypepit] zﬁﬁlsvanbﬁs Qi origins (e.g.
enbodi nent, the recovery is on the basis of binding

gEMaPi adengirisiare gsgubiog Clomingnyecioreid maBmahan calls) ﬁ@m@r@lly, the
gérslg glo?%ﬂlﬁgtl&?{ is %B géd W %reixﬁ];esglgﬁ‘tveétb@ r ﬁ{lélﬁs these are

on "speci I'ng to anot her eka
5 augddg ma@hrﬁzniaay:ella; hiﬂatcyrepbcmds highngvets sfEPEAL Qiches OIOS cells
di spl a pol ypepti des conprising i nogl obul i n
si ngl e%%% EPEFSHAN Heclpls cgn confn arlectipn gene algoprgterred to as

S %l&ﬁmg niafkel ASHH ﬁlﬁ(rk@? 5 §n<95fde ta ?otéﬁ%ﬁésg et?%lt A8%urvival or

have binding specificity for a ired targ anti gen

( erogvth VE@H)sformed dlobterctls grovaf mpme;cpem ¢uese agiung Hdwe cells not

desi r.ed n ecificity are recovered.

ER LSl LI S REF ettt B S1ESe eetaen BB aldts gaisurvive in
10 StHetahhR Iﬁ&ﬁutﬁr q:yﬁfehwel&uaﬁ‘ ?éﬁé‘s feMeoR®rél8mS it 86h fer resistance to

herein. A collection of protease resistant

pmtgkp@tmaaéﬁhehmxma@e arhpicidlés ineenlyeiar pethobipxids eigetracycline,
oen(r:lﬁlgf \ %ﬁtt e}e{lxptz’%;i)hel% Y (:r1een% qesyl eslrlllgglglg:rlﬁm%ll n%rfr?rn)(s noqrakf%ba%ije in the

ﬂ@nﬁﬁﬁﬁﬁﬁhﬁd herein in an enbodlnent protease

resistance in this selection nethod correlates W th

hi gh aPritable Gxpsessignygetors whgenias & mynbe o sgrapenents, for example,

15 agﬁélﬁlorf?ep%c%%)u g ggél‘é&gblte %pa?k&zgue??, lg\éP SPhlof fé{dﬁ@sﬁon control

usi ng any e net
exlamphts sugh amltrans:t:r@nmd caenilekoent @at, IﬁnmotbeScnhancer terminator)

de red type of pol ypepti rase,

IFSPeSB T trghta i Ségf@gﬁwﬁ |S‘r$}191(§§ﬂu96‘§e Bl S sgiugAge.and the
C Qkd eeti 08l coni6l @Iérﬁel?tQ htBa b gﬁ&l RRGAC ﬁéﬂc@ 1@ PfeséMt, can be
nmore mutations can be prepared, for exa
ammlvﬁeyllbmghct hetoryelodice saved Krgicngmale, éllertmnmrxpnenal and/or

20 nﬁ?ﬁ%{ﬁ%@ e(‘é)cl;lF %a{lgl}%(e:é%)? a clg @L&?QI 5t e C nen Iody chain can
( B&ﬂé)d)to direttekp@sh@ct eri al nutator st r a| ns ( Low et
al., J. Ml. Biol, 260:359 (1996)).
A promoter can be provided for expression in a desired host cell. Promoters can
be constitutive or inducible. For example, a promoter can be operably linked to a
nucleic acid encoding an antibody, antibody chain or portion thereof, such that it directs
25  transcription of the nucleic acid. A variety of suitable promoters for procaryotic (e.g.,
the B-lactamase and lactose promoter systems, alkaline phosphatase, the tryptophan
(trp) promoter system, lac, tac, T3, T7 promoters for E. coli) and eucaryotic (e.g.,
simian virus 40 early or late promoter, Rous sarcoma virus long terminal repeat

promoter, cytomegalovirus promoter, adenovirus late promoter, EG-1a promoter) hosts

30 are available.



In other enbodi nents, particular regions of the
nucl eic acid can be targeted for diversification.

woriokogg4T or nmutating sel ected positions are aPGDGBRI0B/050404
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known in the art and include, for exanple, the use of
m smat ched ol i gonucl eoti des or68degener ate

ol i gonucl eotides, with or without the use of PCR For
exanpl e, synthetic antlbody i brari es have been

create targetin 0 the.anti

Coons. TRtk Bk B VR ARl 6o R i Teh! MShPror

I ©JéidE ofave cbﬂﬁ@r@ﬁ?ﬂhg e6ctbf af@lifiticnRsé m&ghbdﬂlé & pYession
gene segnents to produce Iarge libraries wt

UMPAIR a e ArLEIA HESBICRIIGNe JI IS8 CRGabpaTBdUhs Whigh wpRice antibiotic or
Ry i R SR B O DR .0

diacanské paat(hopiciibis ré:;m:mce)gﬂéng@d fbl()tetrmylchﬁl@reSﬂmﬁc@rand

all of the other antig i ndi ng | oop
(Tg"g@o“ﬁ@?]ﬂﬁ' omygml(&-ﬁ S g%l}ﬁﬁlﬁwg @(t n?lg_lggg)am

Bi, fEﬁﬁH rHi‘lhg/?%vmy]cﬁl fEZétané@%éﬂa M@fo(yté Q&?ﬁ%&se marker genes

supra her’ enbodi nmen part cul ar regions of
t p@’nnU@Ile@tlon acthdngthotrdxatctiangatiely dfdwostdi Genesi dniceding dre gene

oPisdithe! G S i RSP R e S Al AT ¥ oM used o
esdeotatt@R@tkerOn yehstalUse oSena (9? baaroviAR) b, [?[gl%}? V%ctors and

Targeted diversification can also be acco shed
exents @vhlwrsc,@apmf 1(1tSél@tm@ igo thetgsnema of Fhemostectellaﬁuch as
Cene 77:61-68 1 e@a%nce diversity at selected

pf)eérotwr%lvedé)g% &' ac y altering the coding

sequensgitan @;tprés@@ﬁwfeuass fohexgeqana erakariidiie (e.g., bacterial cells
polcépeptl de such that a nunber of possible am no acids

as Farolim nepmmaliansds inchisdee bF pxarmplebp e ploteat tF T-122,

mBETRLPEERY ) PR d0\NR Ao g BERT AL FectdntEs.
apCANTAB v, Phasnach», pRAG2F t(Bta o dofusiohvecthiR haokeia )npyDMS,
Ol AT R T a T8 o
U§@R1PT‘°;JPW2§@5WETNW&%9@ LaMMlﬁ*‘CA?ﬁ)@)E}% (‘dlﬁdman LA,

product’i on he addi ti1onal’ stop codo TGA and
SakBiatet/arigietsedl! : & LHSH182M), aJISN(ﬂBQRi%(GIbbd)BBIaqRI@QkNdIe MD),

S i target, area to he ex Ioreg

SBEF sk Peb e P M ARERIRE T S B

t Baprebfaveytde MMThIRE GrifabRi Or 6RMNH QEABEY KPreséiSR Bost®-sbeh as

Tom i nson et al., WO 99/20749.)
prokaryotic cells (E. colz) insect cells (Drosophila Schnieder S2 cells, Sf9), yeast (P.
methanolica, P. pastoris, S. cerevisiae) and mammalian cells (eg, COS cells) are
available.

Examples of vectors are expression vectors that enable the expression of a
nucleotide sequence corresponding to a polypeptide library member. Thus, selection
with generic and/or target ligands can be performed by separate propagation and
expression of a single clone expressing the polypeptide library member. As described

above, the selection display system may be bacteriophage display. Thus, phage or

phagemid vectors may be used. Example vectors are phagemid vectors which have an



Li braries can be prepared in a suitable plasmd or
vector. As used herein, vector refers to a discrete

We@b@ae4t hat is used to introduce heterol ogouRCTXNB2008/050404
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into cells for the expression and/or replication

t hereof. Any suitable vector c be used, including
plasmids (e.g., bacterial plasmds), viral or
bacteriophage vectors, artificial chronpsones and

CE off 091 8“5%" rrang:S é%ré@gr é{ou e strr?nga%regggal{%s)ﬁ?\/%(f) %1%0 a gge}ge origin of
gu&ﬁd)nt(ﬂ)rqfrd)diﬁtlsﬁﬁ er ﬁﬁglb%&a@dedthTNAb | PhédndnipWRELAERA expression
| asm ds usually contain one or nore cloning sites
( gf lech Vgctgm 1§, wieh lk@pyvn i Re gl (é—}o,qg@?bop@pa,qdc\gtqteﬂ{l sgpra; Nissim
I t ¢
(PO Bl BRI B LR AR Tnya RS BBl MR BBt
aﬁtded:tnvay shalid phageihidanalal Mp epinde;, upstredn as alam;eeﬁaﬁunmessette that
el enent, 0 transcrlptlon t er mi.nat.i on si gna
sFgreantidn g a@?ﬂ%i%fea%ﬁ dequsacs. PR SLonng dige ARCOTIRRFREPtide tags,
a i t
DA G ER B Pl pRRGRIMILY ThLD KSR s
psUpppespdr and HIOB-SBPIHU'BESB sichimna preod laué avithttemaddicén aﬁ’glucose iso-
expressiop vectaor .i.s -0t ai ed u er condi
StipaERiPo-EehpueCBR ) of y Rebp St e HERORMS, the vectoris
C %1& Yo repliené Rga gﬁ@knmafte 28 b@ﬁe%@&i ?fo%lugemeg daMtities of the
contai n nucleic acid sequences that enabl e the vector

t polweqzntid@ aibeary meorher only oo peodsiel phegedongst wdedh gpntain at least one

%9 (g%h% 50, &loni ng Mﬁgtor GH%H} Sequence is one
t KAt Enable gpg% &%ctor Ilca e i ndependently of

t he hoShe GbfasDsRbertINds @Bfﬁbrﬂbe@ hetdRiscafcb@iatiSan@ibody formats. For
repllcatlon or autononpusly replicating sequences.
Sepen eq@f‘eml&ep&ﬂe coipIned iathin the libgarigy pndroperggires can be whole

?eg) ‘%}astltoaﬂﬂ%%ry HScH Qt%ag[r‘lé%gdlﬁgd bERAhSAEES NscFv

aswn i's sult
Gﬁagmer&gaats ivwodl aksa:aitee lantabodtyhm@emdﬁspcaMeaezrd@ modgicd usiag any
sui.t east d.various viral origing (e.qg. .
sw@%‘% %the@. d’éljnbﬁ ‘f?lmanfl@@dycqn@meﬁ@n&ee%ﬁ% aEjvell known in
MR, 1R e§ dﬂ)l% a Q%ﬁﬁ“oe YornfeQ®y Ak grhugfelcr £R4d éﬁ%dllﬁg two
i s not needed for nmammalian expfession vectors, unle
t heasdbladenausedith a smaahiabligmuckeblide b @cpdﬁsraemppm@tlete linker

RS Eh % B P EaBRC RS cuEan Bt B SRl B tnker

r Elfl@gers ek ¢ Qerafin8h@oF 8R! st RikBén andGh NTRE Bl GRNEShe second V
encode a protein necessary for the survival or growth

ofegiqnarfimgentsehhioss ferethe sorstioaion of dheanbedwiermes: wekas Fv,
antl) il F(E.Q%zt fre(l:g%lleln%s O8be used. To format Fab and F(ab), fragments, Vi and

V1. polypeptides can be combined with constant region segments, which may be isolated
from rearranged genes, germline C genes or synthesized from antibody sequence data.
A library or repertoire described herein can be a Vi or Vi library or repertoire.

The polypeptides comprising a protease resistant variable domain may comprise
a target ligand (e.g. VEGF) binding site and a generic ligand binding site. In certain
embodiments, the generic ligand binding site is a binding site for a superantigen, such

as protein A, protein L or protein G. The variable domains can be based on any desired



transformed with the vector containing the selection

gene will therefore not survive in the culture nedium
waypsa#i4sel ecti on genes encode proteins that PONGBR008/050404

resi stance to antibiotics and other toxins, e.qg.

anpicillin, neonycin, nethotreﬁpte or tetracycllne

conpl enent auxot rophi ¢ deficiencies, or supply

critical nutrients not available in the growth nedia.

| e expression.vectors c 0
R R F St Buh B ol s or ept Pk Fobs Savin 4. VS
S%%gt@lﬁlhﬁamk KEE., 98REYLIRNE. BT, VIGVEVEXD "\&iﬁl'o‘?ﬂh&? 619 § 8liman vic
el ements, such aS’a transcription contfol elenen
(@8, Vepromhtvad, VeshRER6 V<7 M 8Tivikt @rVi i df o Caortd My,
nore translation signals, a signal sequence or | eader
seRfirate thah Ags hase huepizegy pr essi on control el enent s
5 and a signal or |eader sequence, if present, can be
provi ded by the vector or other source. For exanple,
t N&JQIrEasaCIpS,i 0T CHid/SoANDr SIHO DS &R BRODAATING PROTEASE

S f ucl eic acid encodi ng an
aﬁggggﬁgﬁgﬁgﬂﬁyﬁgﬁﬂggﬁﬂsed to direct expression. A

pr onot he GRBnMRS 11041 0 RB1A QT arftd R r8SBhiRRarkt 'ﬂuéleféea%idrs %ﬂcodmg
host cell. Pronoters can be constitutive or induc

Fproteasargsiseant aemlud@smmt rElyreatidérer. o pnbdst yeleitatde gr sedecaed by the

nuc aci ing an anti body, antibody chain or
10 ngthﬁd?ﬁgﬁgg ere1§‘Uch that it directs transcription of

the nuslelicf RedsGefefred & h&@bd a0FisslatddallEntRIQEBig! whicBhave been
procaryotlc the b-1actanmase and | act ose

phapaEaiesk s‘q(r@n@theam@éﬁrlahée xah@fbptﬁawé@g@w@wctl By penopHaPpNA,
( E]_r)ﬂ) e?{d%}g{ BYipd (?[Eéné(l %ﬁw.rcgn%‘fenta- ih/ceRE SPRLE %ﬁt&rg of nucleic

ary Irus 4
I actles fuch rmheﬂbrarﬂo Usn sarawdrmlclendatsd l:zﬁﬂlg: ikelared raabant epe atctor
pronnter cytomegal ovi rus pronoter, adenovirus |ate
15 “n la pronmoter) hosts are available.In

addl ti Rlﬂ lefXd. %@fe d YR8 Sis FYRbGB| g}sft”%ge dI&€ a@ds which have

selectab e mar or selection o S carrying
thﬁmwnowﬂﬁdbymdpn&mumhBhbhﬂeﬂmﬁobggphdndh@emﬂMpb@dﬁdowbnqmn
vect.or i n of ﬁjlcatlon Genes .encodi ng

pRIGGEL ge %Eﬁ‘ IRyl a PRiBE &tPeVS?toa%ﬁm@g%%%w&%g for

aé@an&ﬁmf@ﬂn@t?dne&ltz?l%? hHﬁfoK%"oﬁs ARIMBBYLE WS dnfl the like, and
procaryotic (e.g., b- lactamse gene (ampicillin

20 r pedleir aside prepaust! ugiog éhef palymetasadipdn ieaetione@CR)ance) and

The invention also relates to a recombinant host cell which comprises a (one or
more) recombinant nucleic acid or expression construct comprising a nucleic acid
encoding a protease resistant peptide or polypeptide, e.g., a peptide or polypeptide
selectable or selected by the methods described herein. There is also provided a method

25  of preparing a protease resistant peptide or polypeptide, comprising maintaining a
recombinant host cell of the invention under conditions appropriate for expression of a
protease resistant peptide or polypeptide. The method can further comprise the step of
isolating or recovering the protease resistant peptide or polypeptide, if desired.

For example, a nucleic acid molecule (i.e., one or more nucleic acid molecules)

30  encoding a protease resistant peptide or polypeptide, or an expression construct (i.e.,



eucaryotic cells (e.g., neonycin (418 or geneticin),
gpt (nycophenolic acid), anpicillin, or hygromnycin

WO e®BasEmte genes). Di hydrofol ate reductase naP&KEGB2008/050404
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genes pernmt selection with methotrexate in a variety
of hosts. CGenes encoding the gﬁne product of

auxot rophi ¢ markers of the host (e.g., LEU2, URA3,
HISS) are often used as sel ectable nmarkers in yeast.

bacul ovi rus to .and
i SrrutiisBent g compRite W RGP PRESH KRS e ifMtuced
geie®aBuiGhld Bt BBl E&ltd a reUfBinaat llid%t eavidiad aﬂ&&ﬁétﬂb@ appropriate
are al so contenpl ated. Suitable expression vectors for

esepth@§g$t@ﬁll selcgedleat y@rIsEormation, trapalesteqn, glectEanaraliogy ghection),

- \}lé%?ﬂcl)ér c%lc %H@.}é@%&g%&%ﬁpﬁg&& H’]%ge%tryocfneé#ﬁ%é gxprgsswn

pESlfrtﬁﬂ) eleNmmqé ., amd vodtoe s coratrpha@mte/cbb}t pxbceéseesgn the cell,
e NG RN ko ECERYIT
pﬁ%{rﬁaﬁ}{ed ﬁﬁér é?rfdllt'iﬁﬂstsﬁf?:gcﬁ@ forgilglle%?f’rg% e.&hh th@%%é%@ggf) dn inducer,

St rat agene
@ﬁ Sdmahl,e ah_llrml 1116&11‘[@]1)193 cBitwt evldmi Slppplsmeﬁt?cd MWt RappedHiate salts,

( 193\8@#} S ST G R P BT e b okt g 3500 peptide
%%?epﬁﬁg istfedidelie1f FXPEE SRl @RoNRL Plige w&ppe’phae can be

e for use in various expression hosts, such as
prselaaad;mtrmve@ldl(sg( ErontibE iapimal e best celli raedimhomdjshi Tlais process
Schnleder S2.cells. Vi t P met.hanaol i ca

Ssogpagses BXpression g a()ég celllo gas[r mc anm%l%ﬁ%ee (e & o \5%/03918

Cekthn@ﬂﬁwﬁ%@bhﬂp|e Exanples of vectors are
expression vectors that enable the expression o

" ucl eof NYBroseaguEssISENE BYRtEs 96 A RRPIIdS selepiad Wél}ﬁm%réod described
é%ﬁlféép %Fs%%g garodﬂwﬁ in éﬁh@ﬁfe' i éylsbr&%ﬁf gﬁetﬁw Hemical
I gan epar at

t ar get can rmed
pamﬂ&gakn@paamdﬂ&xpn@&knnﬁhod a single cl one
expressing the polypeptide library nmenber. As

descri bed above, the selection display system may be

bacterpemmﬁbﬁslms ZNUSTARRAGR TR’ Phageni d vectors
may be used mpl e vectors are phagem d vectors

whi ch havlescmbﬁd ambd:xemmlﬁ“ ed ihareof, pragdse cestston dAbe of the invention
ob e uad TG e g i ieR n R TP PR RRTpG bt mere i

DhVdlvidedRandtBod R ls@lbéty, A0MhtA%BRESS#@Bvering a polypeptide or dAb of the
invention that binds VEGF with high affinity. Generally, the method comprises
providing a library or repertoire of peptides or polypeptides (eg dAbs), combining the
library or repertoire with a protease (e.g., trypsin, elastase, leucozyme, pancreatin,
sputum) under conditions suitable for protease activity, and selecting, isolating and/or
recovering a peptide or polypeptide that binds a ligand (e.g., target ligand). Because the
library or repertoire has been exposed to protease under conditions where protease
sensitive peptides or polypeptides will be digested, the activity of protease can eliminate
the less stable polypeptides that have low binding affinity, and thereby produce a
collection of high affinity binding peptides or polypeptides.



of such vectors is well known in the art (Hoogenboom
and Wnter (1992) supra; Nissimet al. (1994) supra).
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confer selectivity on the phagem d and a | ac pronoter
upstream of an expression cas te that can contain a
sui tabl e | eader sequence, a nmultiple cloning site, one
or nore peptide tags, one or nore TAG stop codons and

and hordCapiPse U RLinepreuiga St BE g Gy THREAERA it an

agldtinitly 9K DR K THIUGOSB/K ), B h® Bytbrobifé @b suf@a pasinds irékdnance) of
(LPTG or a hel per Bpage, sych as VCS ML3, the vector

i 30 MotlpM éht-i T a8 555 & 181 adhices- WM Kol BMbeesanihto 1 pM

p e it ¥ ide | ibras

T R 91 P R LB gy s, o2
| ¢asit0’Mer tapye.@fl & hE''paloy pephidiegpl k 10T sl @riesnartdiei a K, rate
surface. The liibraries - and repertoires desgribed I .
PRSI BEHN dOnEaih A Bodye1 of WAt &, FbR IDxanphe,5 % B8 s o 1x
POh Y PP dearkPREAl NG WA BN b ey hBLALE Fe%s,%fkd 1.x107 s or less,
repertolres can be whol e separate VH or VL domai ns,

ang. bk 10Rist lor &se eed. tihe 0 hetorf lessdarst e. gnimo di0 f § e lesseAsvdetermined
fra nts, as well as other antibody pol ypeptides, can
béy%ggﬁfmy“HPB&ﬁ?Qﬁuﬁsing any suitable method. A

nunber of suitable antibody engi neering nethods are

wel I known in the art. For exanple, a scFv can be

f Sdtheehoye pierriol houndyl aiypadidudr thesendicpgdaswod pabypapfidss that are
d?ersrmarr]l’? tof r%{éftsaes FAG l%(e%%lveed t%l Ha92H (S:vlveeroetntrggy gnhcﬁ (t)r aelﬁ(éfl)eqes?abilization
an approﬂ%la e I'I'nKer peptide, such as

(Ghergyd Yhus, the CoptelBaon bdwebn pioheke fistaabd end higk effinity binding may
peptides. The |i nker bridqgs the C-termnal end of the
f b¢ elated todhe sempgrdnashand\stalility ofdhe grtcey oftthe pepiidshiandy

. oo . : ¢
e b S
fragnents canoeeeniseiiineniptht polyptptiebdabdr kftagon)is? of the invention

fragnents, VH and VL pol ypeptides can be conbined with

c iR hinding p oK EGE G rosceription AL Y98 of KorOpiagort M or less,
" BARA 300F SABESab LT hiteo G BENER 95 nOYAUBESIFST 56 BOMr less,
an Fbody sequente daf a. ?l%rary or repertoire

delsait i10aM bielesd or abam beMaorWdsor VL |ibrary or

repertoire. The pol ypepti des conprising a protease

resi stant variable domain may conprise a target |igand

glet g %}r{’%ﬁﬁédﬂ&eﬁ%}tﬁe Bt RBNEAD 6r ArltQAth Qe @by binds
VEGF, eg, human VEGF, and dissociates from human VEGF with a dissociation
constant (Kp) of 300 nM to 1pM or 300nM to 5pM or 50nM to 1pM or 50nM to 5pM or
50nM to 20 pM or about 10 pM or about 15pM or about 20pM as determined by surface
plasmon resonance. In certain embodiments, the polypeptide, dAb or antagonist
specifically binds VEGF, eg, human VEGF, and dissociates from human VEGF with a
K. rate constant of 5x 10 s to 1 x 107 s'l, eg I x 10%s't01x 10 s'l, e.g 5x 107
s7to1x 107 s, for example 5x 107 s™ or less, e.g. 1 x 107 s or less, e.g.1 x 107 s
orless, e.g. 1 x 10™ s orless, e.g. 1 x 10° s™ or less, and e.g. 1 x 10°s™" or less as

determined by surface plasmon resonance.



enbodi nents, the generic ligand binding site is a
bi nding site for a superantigen, such as protein A

WQe@BR4N41L or protein G The variabl e donai ns BPERGB2008/050404
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based on any desiredvariabl e domain, for exanple a

human VH (e.g., VHla, VHIb, MH 2, VH 3, VH 4, VH 5,
VH 6), a human I (e.g., MI " M1, VI, M1V, WV,
VIVI or Vkl ) or a human VK (e.g., Vk2, VWKk3, Vk4, VK5,

opei onai'h s~ bR Asuningln arid” TRped el gl binds

F@GFCEgLIﬁnMDJIBGFF%aM%PW RRONBASE s or 1x10° M''s™
RES| STANT, POLYPEPTI DEG The i nvention,re|lgtes to
i Sold0eMandirabovteled AbiMiantor ghettdixd0aM s - dneagipmpodiment, the

h
pavEaH e £5) OF ke ARELE TR pROMXARRY oA Ry pET R
heissicintedNvah dumaadRGF witherdigdciohesmiant @) ang alkak-ed defined

are. nucl ei ¢ acids mhlch have be n separated away from
ot™BIS NeEreEdnha In cae gmbodpeal, e o A @R ehmist specifically

gﬁﬁﬁm% Iﬁ% woadf oe{nd%mafés ot RErh& VRGF with a dissociation

envi ronment (e.g., in cells or in a mxture of nucleic
aamdgmsaéhzmgad&hmbﬂaﬁmyhnAmsmam%amhdInuom@wumadmmmaaﬁw

Ny B 6 485 Bftifoally GG (S uBiman SRR Kyapor Kun
nw&d/@ﬂ 1@%% r&lSte M i ﬁh@ﬁéﬁa@ﬁﬁm donRfdeLsh Minb @@fam@qme& that is at

odol ogy, including nethods which rely upon
a}eas;tfqr@t grstabed iy’ n 500 R0 /(s 8&% a%%c%m Myoi W0, %%, 97%, 98%, or
VS&% (rien?1c%10tgr‘[oenat1)n%g1g%c1 Sslen nce 34 SA%% Fthe rallgl%ogeltctlilse%ﬂence of
ogous ‘reconbi nati on, Vi ruses
|[kﬁM1ﬁ]d§9&C|eIC aci ds prepared using the pol ynerase
chain reaction (PCR). The invention also relates to a
r ecombil Rapelypepdide cihb oggitagonish aydr bsepressqbind:. 6Pl b Hefichia

%%:p 1 g@ ggk aﬂ A EA{FAJ&C Ir?&ﬁedeéﬁrgeor%igﬁég{teﬁé 'l@gnc?@n(géﬁeﬂl%homer is secreted

I C acl
r esd Giaarity ¢@fegpidagieabont @6 nygke p\thedexpless@d in &. epérid@idria species

pol peptlde sel ecta ected by the t hod .

G F Daconiay o o uahe e Heandh €8 Phopprseera dRistipeingpin can be
PERRAHIOY han PYREKBS R E. ec%'lﬁ;rqmpw‘?z?cp r?egi%s L g PP ﬁ’d%?d}fs? dRey can be
conprising maintaining a reconbinant host" cel
i prodneddarsingrragrsutardintetlmds sumpps oprtheticechkocag rptheds DDbﬂOloglcal
o%ro%uction methods that do not employ FE. coli or Pichia species.

In some embodiments, the polypeptide, dAb or antagonist does not comprise a

Camelid immunoglobulin variable domain, or one or more framework amino acids that

are unique to immunoglobulin variable domains encoded by Camelid germline antibody

gene segments , eg at position 108, 37, 44, 45 and/or 47.

Antagonists of VEGF according to the invention can be monovalent or
multivalent. In some embodiments, the antagonist is monovalent and contains one
binding site that interacts with VEGF, the binding site provided by a polypeptide or

dAb of the invention. Monovalent antagonists bind one VEGF and may not induce



prot ease resistant peptide or polypeptide. The nethod
can further conprise the step of isolating or

WO esi€rithg t he protease resistant peptide or PCT/GB2008/050404
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pol ypeptide, if desired. For exanple, a nucleic acid
nol ecule (i.e., one or nore npﬁfpic aci d nol ecul es)
encodi ng a protease resistant peptide or pol ypeptide,
or an expression construct (i.e.,one or nore

CERSHUHERE br GRRAT W DBl PURHElR LR BTG Fadfopcivation

aof he e&deproanihd a? 4l teakductish.ng any met hod appropri ate
to the host cell selected (e.g., transfornmation,

t r ansf Beetheremadanents bt antagnmist phVEE smultislen. tMakivalent

t Qrﬁa%i‘ﬁ%t?bleVE@}'F%aH%Bﬁﬁfﬁl &or nr F@H@J (?Ibcl qariiélﬂé(re[gn&iﬁg site for
one ©Or nore expression control elenents (e.g., 1n a

VEEIGH or dontatn tanet moretdiereat eakdiby siprsaba s VEGE ltdeast one of the

cell, integrated ipto the host cell geponme). The
- BagineisHgs _ %E%%fogﬁgyﬁd@tlm%lﬂ?‘e %ra%lb_%fn Ba NS gFor example, as
ugdefib&PRg ih'tﬁé“&t%%ﬁg?@f QEGH caHR" e i€ & multithet I('J@mprising

presence o? an in , in a suitable animl, in
stwa ethinerecwptes o€ a pedicalas pplypentela toe dAhiof theappentionitlztt dinds

S oL bR Y AR B P s ln g vina veGr
PR dRERE drfiodiseE QHY GRMivaldnt BR8EIERH of WFEGEEAGRARI WO or more

peptide or pol ypeptide can be iSolated or recovered

( binging Slltﬁ%fﬁftahéSlmﬁii qpitope odoms ol ¥ECE, medi um  nil k).

Thi s process enconpasses expression in a host cell of

a transgenic aninal (see, e.g., W 92/03918, GenPharm

I nt er nagéra® pands TAR HtPoBRES na§iasd atilityRE Alagdesti@ragents, because
pol ypepti de sel ected by the nethod describeg herei n

cBi§Y srs be peedde badad defech quantitupr Bepsre VE(S 8asdid on

S SEH e G eSS R R PR LB e s
avdh exeaqy. i fied herein, protease resistant dAbs of the
Y WO SRSt Sk bR bl

MRty fiRY K§EARE bAherdiR RhRnh s AAO R orbFAOHEN dtHdafd murine
pol ypepti de or dAb of the invention that binds VEG-

wk¢rtoghifgmoddlf(¢.gi, inhibiGenmoat grpwth he anfeashebout d r, as esmpared with

NI AT N s -
r RPRSu @kdvath Wytad |c@stbBLERRS of By 8t least EYRE25%%, 8F BEh@ASA about 50%,

| eucozynme, pancreatin, _
as compared to a suitable control in a standard murine xenograft model when

administered at about 1 mg/kg or more, for example about 5 or 10 mg/kg.

In other embodiments, the polypeptide, dAb or antagonist binds VEGF and
antagonizes the activity of the VEGF in a standard cell assay with an NDs, of < 100
nM.

In certain embodiments, the polypeptide, dAb or antagonist of the invention are
efficacious in animal models of inflammatory diseases such as those described in WO
2006038027 and WO 2006059108 and WO 2007049017 when an effective amount is

administered. Generally an effective amount is about 1 mg/kg to about 10 mg/kg (e.g.,



sputum) under conditions suitable for protease
activity, and selecting, isolating and/or recovering a

w@eEBilgla4dr pol ypeptide that binds a |igand (ePQl/GB2008/050404
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target ligand). Because the library or repertoire has
been exposed to protease unde_r7sc_onditi ons where

prot ease sensitive peptides or “pol ypeptides will be
di gested, the activity of protease can elimnate the

I t I i d t I bj, ndi

R e ORI ot 2o B8 el i gpe/ke, about 6
afrfgl iy, biyoud (716l/RE, 4dERE S Mgk eOibd@YRERE, cl@bBoltdid re¥REP| Ehe models
t he pol ypeptide or dAb of the invention can bind VEG-

wPt Elramic aEttanHNatery desvaskame Recornized By those pkiflpdin the art as being

d ' l: esonance) of 300 nMto
15%?1%8 ggt,h%pgﬁ{%%ﬁg%og’ i AR’ 12M), e.g. 50 nMto 1

pM e.g. 5 nMto 1 pMand e.g. 1 nMto 1 pM for

SXeP! AR bbbl g ubeai g it o
| . - . .. n .

c SREHEEE pilaractig gL PGl §oGigfr U QLail, B, oA incude
18R 08s orlal¢aholiciaqiddus salutidns, emglsidhs xr 4Bp&nssons lartyondluging saline

o Bogtered Gpdif d2EEn Gaychicly thgiigS sodiy gplopigg ol Ringers
1q&tdRe, Hestrosk M sb&m clorftie shdXactle®Rirgeds. SuithIs phyddldgically-
e.g. 1 x 10-6 s- 1 or less as determ ned by surface

phesspiehleradgypaincié neosssang tegkeepe pahwepiade dsoymex imsuapppsion, may be
particul ar..theor eptl des a n eptides that.are .
R R I RERY aBRR B R DR MOE b BRI BRUASR, et
emid gppared/ or a higher stabilization energy. Thus,

the correl ation between dtz)rot ease resistance and hi gh

af i ni tyrapenas vghigiey insduded]ud ard myriemacRipmphees Hkcapyte
SRt Alen OB SLBLRAT Mhadi I BRFRL! AR AR cs and other

heddiives, such an entémieeshisie ninfiotidentpahylpapg aghats ahdlinat gases, may
ant agoni st _of the jnvention inhibits binding of G- .
2156 Be Brsseid Magk glr?fﬂ%bem@s@ﬂ sdtharpgeeugraaysétices 1?3%« Igfition). A
| Catoty 8Pt b RAG L Rns! 88 Be u?é@l?ﬁltclu]d% AMRIEd k8SRe formulations.
about”™ 75 nM or |ess, about 50 nM or l|ess, about 10 nM

or | es$hohgatls (¢ .g.1amhgansts)ad she prasene mvantmonemino ¢ needtas

t he I H@e dAb or. .ant agoni st .peci.&irﬂc |1y binds
eseaPtett Rl oo S5 i r 4L ine DR P iR by eidise can
Wirichide vealtiseOaindddotitrgR0a¢ afles (KEN aPEyl&ABorM, hxth ik fi,
30OnMto 5pMor 50nMto | pMor 500Mto 5pM or -
adriamycin or cisplatinum, and immunotoxins. Pharmaceutical compositions can
include "cocktails" of various cytotoxic or other agents in conjunction with the ligands
of the present invention, or even combinations of ligands according to the present
invention having different specificities, such as ligands selected using different target
antigens or epitopes, whether or not they are pooled prior to administration.
The route of administration of pharmaceutical compositions according to the
invention may be any of those commonly known to those of ordinary skill in the art. For

therapy, including without limitation immunotherapy, the selected ligands thereof of the

invention can be administered to any patient in accordance with standard techniques.



50nMto 20 pM or about 10 pM or about 15pM or about
20pM as determ ned by surface plasnon resonance. In
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ant agoni st specifically binds VEG-, eg, human VEG,

and di ssoci ates from human VEGf with a Koff rate
constant of 5 x 10- 1 s- 1 to fsx 10-7 S 1, e.g. 1 X
10-2 s- 1 to 1 x 10-6 s- 1, e.g. 5 x 10-3 s- 1 to 1 X
10-5 s; for  exanpl X 10- 1 s-. 1 or lLess, e.g. .1

X 10- 2Tge a(}fmél}sttiaéggganebesbx arly af(gr(g)r%te I]_EO(:B 1rrci%d§ng geganterftlly,
Xink@vénously linamue&Sarlye 1rgrap&r1?©néeﬁl'y5 trénsdérrdllyl, ®RShe pilthonary

e.g. 1 x 10-6 s-. 1 or less as determ ned by surface
pladtron alsespREpEately. by disetiafusioniydus ptheter. Thpdosage and

oBLRAEE b, 0 R S AP Ll 9 g i

| ¥drRurréntMd¥hidietrati onl dD-oBhdvidMigh, ¢auntexindicatorivl a.hEBﬂtliler pﬂrameters to be
a IXxIO -4 M 1 or about. Ix|O -5 M 1S-

bR AtcoupHhy %B cpepti ddmipiatatgn cibs dorH (. todal Cefivery to
th%qhﬁé E}aléﬁlﬁlolﬁ m\{ﬁg%atm% D%ﬁ%aéﬁ’i_:%muﬁﬁdatlon) or systemic as
di ssoci ates from human th a dissociation
cowstagdt (KD) and a Koff as deflned in this paragraph.

Isgeg:n? FEGEJP g%j}”lldg:e Ehg : he %B%gwﬁﬂvg@ar%gq{%gnet 4 recontsututed in

d §&%ﬂ@éa@§erfﬂrm@ﬁ§@mhﬂlf@ﬁn%& RadbhSHOFh & b@é‘ffec‘uve with
constant (KD) and a Kon as defined in this paragraph

| ponyenRo pinegietuling gad p@k}ap@pﬂy@@ﬂ@ﬂuwd reconstitution
Spe Y Ellllff%gclfai;l bl nijo elglg: 11& & %%prftémted \éE%()sg \é\fé%led n tﬁe ﬁrt that

a%pﬁ@@ﬂ[dn&@l& rédbn@tlil[hﬁm agi [dadROueyiag dehads df&nﬁbody%ﬁfwty loss
or at | east about 80% 85% 90% 19@ 92% 93% 94%
o698 Vgé%ongvm}aongls%mwgmﬁma daM; andipodigs tepd t%hawar%ﬁ:roﬁctmty

SERREAG TGl el I 18T, PRAE AR04NR b o

beorapgnsatssed in E. coli or in Pichia species (e.g., P

pastoris). In one enbodinment, the ] n r dAb . :
mononeifﬁ COTHRQSH NS GORIAIIANE RS RESGSER) 1@@%&%%&&%&%@2 or a cocktail

Otirard®8lin B@@d?mﬁi%%r@dsﬁ)?grdﬁﬂ Fac‘u@ Qﬂd/ OIOtheﬂa elft)icqwaﬁ‘nents In certain
speci es . P. past rls hough he |1 gands and

dﬁhnmnmmmqm$0dssmrmbﬁﬁqmﬁ¢@mnmmanab@ﬂg@@hethbﬁeamhbmhmnwn
n Pic

esse ec
oSBPESRES, MOy Rk BEE of Sk S LR RS i ighieLs poputation
”Ef ROGtedsdenh isafinydhdettheraphRchGRb fre@ivBAdSe"OAmounts needed to
bi ol ogi cal production nethods that do not enploy E.
cathicverthisidetriga vePalepesl upon the severity of the disease and the general state of
the patient's own immune system, but generally range from 0.005 to 5.0 mg of ligand,
e.g. dAb or antagonist per kilogram of body weight, with doses of 0.05 to 2.0
mg/kg/dose being more commonly used. For prophylactic applications, compositions
containing the present ligands or cocktails thereof may also be administered in similar
or slightly lower dosages, to prevent, inhibit or delay onset of disease (e.g., to sustain
remission or quiescence, or to prevent acute phase). The skilled clinician will be able to

determine the appropriate dosing interval to treat, suppress or prevent disease. When an

ligand of VEGF (e.g., antagonist) is administered to treat, suppress or prevent disease, it



In sonme enbodi nents, the polypeptide, dAb or
ant agoni st does not conprise a Canelid i nmunogl obulin

W 2008Ad1¢7 domai n, or one or nore franmewor k am PCT/a@BR@S/050404
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that are unique to imunogl obulin variabl e donai ns
encoded by Canelid germine apy;pody gene segnents ,
eg at position 108, 37, 44, 45 ‘and/or 47. Antagonists
of VEGF according to the invention can be nonoval ent

or [tival ent. In sone enbodi nents, t ant agoni, st _i s
AR ERl wh R T SHRT G i BRLE HERS onkevery
| At e waeiss omdetarmMiteFor dnlde eXadrid @i ehopitHseatRr dvée BETdR ¥x@nple, about
pol ypepti de or dAb of the invention. Monoval ent

aih% Hg/dfﬁit@tl@ovlé iBAdngrhe a‘b’E@:ﬂ OAnd/ kealp a;bfgut 80 mg/kg, abI:)ut 1 mg/kg to
. A i oo |
SR EE BT abd B Sulh L aby T EBs B Roq g0 melke

I §i5RiD Y @lig/RE th FHogNSM migrian sbiE 1 irdilke laub80 me/ke, about 1 mg/kg to
enbodi nents, the antagonist of VEGF is nultivalent.

Mebauit ¢ 8 medee. ahowdongdedo apouyBlmeslsg. ahont hne/leane abput 10 meg/ke,
[e pi es .of . a rticular bjndi site. far VE r
B APERE o fn D P Bt DB R  BerheBatig note o

VEKdut 2§tmg/@g§atboqnﬁn@m%t6 AsoRiNAL/Mg, @bh@n@ﬂ&g,ﬁ gbdit qwhgﬁgl, about 5
d of or e,

by a pol ypeptide or t he invention.

exa
aBgdes abqub &angikg.cibaut hegde: algpan S3ng/lse. appap @ﬁfkg)t;é IzlEout 10

dj ri I 11 er § S 0 - .
S, R Ep TR SR 5L08CH 05 OfpUTRE R s amiisered
| viedat,i sappressadr poeved s divESE on@ e viewotwar weaks @r dhdef eementh at a dose of
pol ypepti des or dAbs of the invention that bind VEG-.

GF
| abqub A D aiefkedprisbentrfipgke (he . shAvt 1O apdat abowt AQdue/ke. abput 1

OIS TR LT g R mone
amagOmeks )abowys Maike, abiduk b ys/las otibagn o tigtkgagent s,

because they can be used to bind and detect, quantify. .

or meadtRRENSEQFeRPY ReBRETR uaRE Gr gPRgPY Lionlcaeresd dictein is
d%tﬁfd&é@%?%&iv%f’ iR ehorR %5{1%@%! cOrMEGa ('te%.,'b@f At M&st 10% or at
sanpl e can be nmade. 1n othe odi nent's, €

p Ehytpapipothe pn dAbneal @atsagomtissile s paetitd toabélysympidss YESt before
with a KD described herein and i.nhibjts_ tunour %omh

| HemEnL ARSI P YRS BRSSP dup iy o gk agumal) not

t HERL with QW e dYp Rltion&ADtheR E’lﬂkhﬁale]&%roﬁss}?ﬁ[ggﬁ% &A1 Wbl Busly vary

a suitable control). In one enbodi nent,
po¢pepdipgiugen theAhscase ardisngderitangeicdriupicasbe measured by an ordinarily

skilled clinician or technician. Such symptoms can be measured, for example, by
monitoring the level of one or more biochemical indicators of the disease or disorder
(e.g., levels of an enzyme or metabolite correlated with the disease, affected cell
numbers, etc.), by monitoring physical manifestations (e.g., inflammation, tumor size,

etc.), or by an accepted clinical assessment scale.

Similarly, prophylaxis performed using a composition as described herein is
“effective” if the onset or severity of one or more symptoms is delayed, reduced or
abolished relative to such symptoms in a similar individual (human or animal model)

not treated with the composition.



tunmour growt h by at | east about 10% or by at | east
about 25% or by at |east about 50% as conpared to a

wauiosaplie7 control in a standard nurine xenogr aPCT/GBLA®B/050404
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when adm ni stered at about 1 ng/kg or nore, for
exanpl e about 5 or 10 ng/kg. 1n, other enbodi nents, the
pol ypepti de, dAb or antagoni st bi nds VEGF and

ant agoni zes the activity of the VEG-F in a standard

cell assay with an ND50 of <.100 nM |In .certain.

Crbod, Aeatapdstfn Bt Pieiba @R, Waedflo kS iR sherppt,
| RCRRLA® I @E Prefédtiitaation Saly beaufilisd in y$ac@lt and therapeutic
i nfl ammat ory di seases such as those described in WO

2506380 21 1AM NOraEoe 189 GEoRH!ling op oemoved ofl 7 seApd harget cell

o . i o . .
SHOSBHY S TR B AR, PR SRR g s
( Bergin, raiobe uskd REIrk@rp@tdyt ordn migtkglecabaytio BillngéHee or otherwise
ﬁ.gf/%@%téi’vglggg@/@gge’ga Fa?ggq%té:’el? gﬁn%ﬁgt?@ %%e?%ﬁég%&c%ﬁ%}on7of cells.
Bl d6) fron] B oA Iﬁaﬁekﬂ?lﬁlggécfer#t{éﬁbﬁwhg gﬂtkl)lqhé g@ﬁﬁls Ftereby the

recogni zed by those ski e ar el n

predtisttd wdlsafe kiled apethtivaseafefiogead fromrthtblead $or return to the

Gener al I th resent |igands. (e.g., antagonists)

e i e rGa RAR st SHORSUR Coget her owi t

phar magadoaghosiaiboh Yo MBRIPAN [84a8d ¢k !, h@hSonisty RdceAlihyto the present
these carriers include aqueous or al coholic/aqueous _
stivantianmay berulilsicd i prophyglasieanst thergpeudigyseitings tpiiggn the alteration,
S A ARG A LS R o PR LRL RN SRl SBrumal

i nEFUde “Sodi Um CATOr a8 ST Ut i OR; ﬁbgr SO uext rose
dextrosge ﬁﬁ&hdg 0sl UnntC MBI flfagonthtd, dabah&bnidre)dan bs administered
Sui t abl e physi ol ogi cal | yaccept abl e adj uvants, if

n@tde%rsfaﬂyulﬂédk%&eﬁlea WIB QB e a¢Bipnad dhergpeytic pearsive agents.
oSSR R it PR BOLAERRIS, S ARionsh hersuiggacps te
ahigaral qyn ihatadministated detona yimviedncchsés with ok swscduont t aindnistration

ki Slbiihe Bt mis Ren St e s e hifseeR 2o e Ainistered ina
PHARRMRIpYSRdANE RENSS oBldiabliRSeEUCh as
anti mcrobials, antioxidants, chelating agents and

inert gases, mmy also be present (Mack (1982) _
Reni ngtroemeseniidimens ethe ivahtiGe iseroedod f@titeathal, sippmyssing or

!Bl g et BPRINE SHsR & REe 80 wamoun,
inflammatory disease, autoimmune disease, vascular proliferative disease (e.g. AMD
(age related macular degeneration)) comprising administering to a mammal in need
thereof a therapeutically-effective dose or amount of a polypeptide, dAb which binds to
VEGF or antagonist of VEGF according to the invention.

The invention provides a method for treating, suppressing or preventing
pulmonary diseases. Thus, in another embodiment, the invention is a method for

treating, suppressing or preventing a pulmonary disease (e.g., lung cancer) comprising



The ligands (e.g., antagonists) of the present
i nvention may be used as separately adm ni stered
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These can incl ude various innunotherapeutic dr ugs,
such as cyl cospori ne, nethotreﬁp adri anycin or
ci splati num and i nmunot oxi ns. harnaceutlca
conp05|t|ons can |nclude ‘cocktails" of various
ot oxi ¢ qr ot her agent unct | widh..th
F BB e rd P Ra B Fuishief SN RO bRl e g gmount
06f 4 pARPEHdBCHAN O d1adomist bﬁVEG@%B@rdlﬂg\ks Miid i@Rerfi@vi Ng
di fferent specificities, such as |igands selected

us. ng B}paﬂ%@lé%nem@ﬂg@@nt&ﬁpuagﬁﬁgn@tro e b preadmipistredbyia

Rt BN BN C A BY b flon (0 AHTBI R AL iAPunadit By ot

aﬁmaradbmgnﬂrmlatsileird)pﬁ;y enby sm;temfay dbléveanye.@f pdrbiasel, intravenous,

comonly known to those of ordlnary skill in the art.
Bvrafmléff%y}mﬁaa@lﬂam GURFHHSEES) i mi t at i on

| MuUNof Nef ARy as@@@t éff ehenl&fioh! GRRAS ptdietR0f coﬁpotsfﬁ%n comprising a

i nvention can nistered to an$ pati ent

ae polydepicl, mAbhr&n&nman@fNéﬁﬁhmmuemniheh@dnmmmqnamma on

n be priate I ncl udi ng
oauRper ey s AR ERarB e JReTsar eavalell ar v
intraperitoneally, transdermally, via the pul nonary
route, or also, appropriately, by direct infusion with
a cat hiaseoveT e proscag &1vanidorf preyidene ;ne&fodafamhﬁ |t1®t1ﬁna€tmt phdiscase
ohiihe APOSBEREG: DAF oP Hinechl of S im0k ufibRloge{fuding o he
C preRdrie invediic@t InoSendidvdipém elic disdaleBt@ngert @.ghe S@lﬁk'@lﬁlour) or an
into account by the clinician. Adm nistration can be
| Belamnpadory discpiss 58 rhramaieid pribigtis, Rean gHeIBYuRS FipsHa 0y @ vascular

t or

<A AR s AN AR RS e AL T D E R
can be lyophilised for storage and reconstituted in a
suitable carrier prior to use. This techni que has been
shoWM26She effective with conventiona
| munogiRbukd R AR BLIKANBivg YL AR AMABHobulins,
reconstitution techniques can be ‘enpl oyed
ameealljaamdaoldyestahé swsséspbdielly amibode ﬁagmemh af small size. Such

l éog e I n\llﬁﬁ'gyrb (%%?Vtsyﬁar ggchcaQigAlb%ﬁiqf{:? froat Pﬁppcpclearance

C aBMEaRt b@dﬁ}a'thusnw{lﬁghé}béik hbIg to Fabh afvki RedicEshe waigi r d@dly, and are
have greater activity loss than |1gG anti bodi es)

t faick iserofleseaing casigr thdadle othpis iy eigprdigatignadede b@n limited by
their only brief persistence in vivo. One embodiment of the invention solves this
problem by providing increased half-life of the ligands in vivo and consequently longer
persistence times in the body of the functional activity of the ligand.

Methods for pharmacokinetic analysis and determination of ligand half-life will
be familiar to those skilled in the art. Details may be found in Kenneth, A et al:
Chemical Stability of Pharmaceuticals: A Handbook for Pharmacists and in Peters et al,
Pharmacokinetc analysis: A Practical Approach (1996). Reference is also made to

“Pharmacokinetics”, M Gibaldi & D Perron, published by Marcel Dekker, 2" Rev. ex



conpensate. The conpositions containing the present
ligands (e.g., antagonists) or a cocktail thereof can
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treatnments. In certain therapeutic applications, an
adequat e anmount to acconplish | east partia

i nhi bition, suppression, nodul@ation, killing, or sone
other neasurable paraneter of a popul ati on of

d as
HESAEsER it Sesfids Bt sBinetic paramsiers Hhaslylph and tbeta
aﬁzﬂfﬁ\/@ atnhlaseactﬁﬁalg@e%ﬁvle (dewynd upon the severity of
the di sease and the general state of the patient's own

i neHékféltVeMtl/wwhag@éﬁéquqta) apAAGEC FHOPR @ﬁteeenftdofren@ curve of

é’ﬁ) V%)Pg%ﬂqtlof?ﬁli id 2 g&ih?tqgﬁ% Wirﬂg&{h k%glaggfs}%lgafge (available

bﬁbﬂ@ﬁM@t@MﬁDMoﬁnm&eﬁwa@A%OépﬂySA}:taane used, for example, to
appl.ic tlons tlons nt g t he present

| P@Q?M BHVE Ok I BMash &fhe afp?tﬁ@@ % ligand i goineagainly

' H1s§iﬂﬁhbﬁ1 in @i@ Ip§!1érﬂ h&z t s RV A8 &Y ez§ seé&ldﬁfh@é’ee(‘%ta phase) is the

inhibit or ay onset of disease . 0 sustain
r emnggi pimso wvhqnl rdaslo;gtnd eas berentdnstpblevé md the yermnplrasediration is
e skilled clini.ci abl.e tq. determn .1 he .
Graine dnhamas A dar o PRiy: TS ERhEbALHE S the it
PHEMNE Mrst HhaRaHa -thVia B ifcdand maff IME@Ftlk%e&)nd phase. Thus, in one
antagonist) is adm nistered to treat, suppress or

pmebefhmedi, dwapesent m@alﬁld@@raﬂdﬁw kgandend au;pmp@sm@lm gomprising a

B R o R P e s U ER e PRERe L futes or
anﬁb@@ enQfnb aen{b@ﬂlnﬁ‘éﬁ@'mé RwcaBRYUbS thE rdfe li&i:'BG fiRkauls 8fnutes, 1 hour,
gg/kg, about 100 ng/ kg to about 80 g/ kg, about 1

hRrgrst dhewseut haws, pdraues, 6diooist 7 howry/ Khhauss, ddwgurs7or 12 hours. In

n%éc{( g%rh or %lgerﬁ,%’t}x{é%{ kg ! g gﬁb&’%%l 1052“%%81“#%,8"6 r}gy%on%ﬂl have a
ahordlf ffeTHAKOrahSe abgHb a%@ 11{@14&11@% 12hout. In &Y dBbdd@ment, the upper
about 20 ng/ kg , about o about 10 ny/ kg,

abmh@f thorange k8g1 t, d0abdut. QOr irtgsblkfg Aalssample®f n@m@alc mngeis 1to 6
out 10 ng/ kg to about 2.5 ny/ kg,
%Rﬁ‘i%°§§%&§9mgg&’ hﬁnﬁg/kg, about 3 ng/ kg, about 4

mJ/ kg, In&Wmbodifgédtdhe pRRbit ifvarBiok grovade lﬁhgﬁndﬁﬁid{ﬁ)eptlde dAb

about 8 / kg, about 9 ny/kg or about 10

parr MRAMNED) FHFOFIDIEINOS COMAESING @élrgaanqwcvg@g ®. tge invention having a
eSS

gL rl‘llfes tn) thlggaengg oL gb Sﬁ{n%;tgsd?rtn(%orfﬁre i gﬁe ?mgﬁgchment ﬁler%{)wer end of

prevent di'se eve

atheaathRSe 49 miakRedtl hbir, rm{dﬁ@s Bhoakouholl, fMBokY, 4 Bouds,.7 hours, 10
about 10 ng/ kg, about 100 ng/kg about 1
hours , 11 hours, or 12 hours. In addition, or alternatively, a ligand or composition
according to the invention has a tf3 half-life in the range of up to and including 21 days.
In one embodiment, the upper end of the range is 12 hours, 24 hours, 2 days, 3 days, 5
days, 10 days, 15 days or 20 days. In one embodiment a ligand or composition
according to the invention will have a tf3 half life in the range 12 to 60 hours. In a

further embodiment, it will be in the range 12 to 48 hours. In a further embodiment still,

it will be in the range 12 to 26 hours.



ng/ kg, about 2 ng/ kg, about 3 ng/ kg, about 4 ng/kg,
about 5 ngy/ kg, about 6 ny/kg, about 7 ny/kg, about 8

worglorg491dbout 9 ng/ kg or about 10 ng/kg.) TreakCEOB2@B/050404
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t herapy perfornmed using the conpositions described
herein is considered "effecti;g{:i'f one or nore
synptons are reduced (e.g., by at |east 10% or at

| east one point on a clinical assessnent scale),

relatiye 10.such taq resent before treatnment,. or .
ol ati Ve AR RO MR SRy Bap R RtiRn myoR brovides
MR (ighn BdH d’@ﬂtﬁpo@ﬁﬁonhbﬁ?ﬁ@iﬂg\éﬁ lighn® biédor diRFROGE inv@Atiéd having an

ot her suitable control. Synptoms will obviously vary
dabEénudlng(angromdehtic guseh yethe rangic 96 deg. mirdpd et mgre. dgtone

R e S P A B DR 4 YoSiS bhesh, Gbj k! 3308 g i,

ekaaaliteon, By albeRdtivelyl, A dighdtEor @Yi§Jos®ibn @BEr@ihg IPIHR invention has an
bi ochem cal indicators of the di sease or disorder

(AU in theamgs obfp no¥hpg minel. eenersrhodemend, the upgpes¢gnd of the

' di v ol t i i
\An%ah% g{]éﬁ)r(])ghg(ﬁ?g@,c% , fllrgdr:iilgg’s ’{%Z(H 5%%@@1; & 81‘1() emggdmwnt a ligand
I addoadingtd e invietti®r wil Z#e aeA0C)in tlay rabye shecagicleqh etk group
clinical nt scale. Sim.larl phyl axi

p@?rﬁbﬁtlﬁga?ﬂéffa‘zo”‘gmgoh%@sli@i%%ﬂﬂeﬁ%@ﬁb@@&@wﬂﬁ §3to 75

" Bl I 8hd 1§ J SEmORSEHIOr Severity of one or nore
syﬁbtons’is del ayed; reduced or abolished relative to

such s¥olypeptsics andad Absof the invadiiion ahdadntqgonissreoompriamigridse can be

del ot treated with the.co sition co sitio
Bt Rk Ry ety i A resePls D SERAReR I 2 PEG
t BB Ofer@f aMuHiNAranOfetME (RRESOMM rebdpt&Yrla@RafiBe Bnsferrin-binding
utilised in prophylactic and therapeutic settings to

abertion theieofaan antikpin e raghers of bacewngation|te pmgntgrody domain. For

removal of a | ect. target cell .population in a. o
e Rty Rafosrips B el SBFPUREN SRrad afjeen-binding
pahyRentofde anGiRsE dr Aean hedRidn (SRY fdrthatts@ek a Fab, Fab’, F(ab),,
extrgcorgpreally or invitro selectively to kill,
dEfbek-der sdtvher wi se effectively renove a target cel

popul agb’g{‘ﬁd ﬁﬁ@%@%@e@ﬂgg%f@ ﬂ&%hb&@rs%d%ﬁh{i@ﬁrs) of the

Bl ood ned extracor porea
wirtvbntidremhy badetsrmwhed ediye inbthodndaiihraeclwek khswaitethe art. For
killed or herwi se renoved fromthe blood for return

t BRATHREC BRI PR CRIOBBHEEHRIY Tt b YreaAoidriamiiae Hisi hydeadynamic
AiCOIPP R LA UHINE %b%lﬁ%‘[i@ﬁ‘ﬁﬁﬁ%@ fbr(RteBminiNh2 BB o} hamic sizes
according to the present
of ligands, such as cross-linked agarose matrices, are well known and readily available.
The size of a ligand format (e.g., the size of a PEG moiety attached to a dAb
monomer), can be varied depending on the desired application. For example, where
ligand is intended to leave the circulation and enter into peripheral tissues, it is desirable
to keep the hydrodynamic size of the ligand low to facilitate extravazation from the
blood stream. Alternatively, where it is desired to have the ligand remain in the

systemic circulation for a longer period of time the size of the ligand can be increased,

for example by formatting as an Ig like protein.



invention may be utilised in prophylactic and
therapeutic settings to aid in the alteration,
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cell population in a manmal. The ligands (e.g.,
anti - VEGF ant agoni sts, dAb no rs) can be
adni ni stered and or fornul atedtogether with one or
nore additional therapeutic or active agents. Wien a
s.adn1p|stereq.mntht%q?addlt

bef or eThé hyﬂ;baﬁmﬁﬁn@élye i 4 higed aﬁubts@@mﬁmalmfe can also be increased
adm nistration of the addltlonal gfnt Gbnerallé/ t he

| PYySoruSAiS £ dFOPigHag 2 YFEH bl@ﬁ@g@@ PsPidce Ak or gniggonist of the
MRRA t.hat o] f

| o olﬁtéonetﬁ%ob 19({18% Hg&%ﬁf’:{@ rg ﬁég{ﬂ% n ' gﬁg ﬁ%ﬁfggr@ tﬁgt iftds-an
tmﬁq&nm@ﬁpﬁ@ﬁﬂhﬁSﬁHﬁ@e@hﬂ@h@NEﬂmhngsdh&ﬁh&fhmﬁmlébtequﬂqthe

fromfor exanpl e Cancer solidt nD r), .
i Wﬁ%nl?fﬁ@&gﬁg?ﬂté%%s BolygeR &eﬁf?aﬂ@ Cdﬁnwage 55%%'10&#1 anti-serum

pEl%fnﬁr‘?&aatﬂqu?eoﬁht%Pﬁél%céﬁoﬂaﬂ‘t\'ﬁ@d§ %&t%@h??ﬁ&n%‘?% al’il‘[iﬁSA or

degeneration)) conprising admnistering to a
neganedmetab &t reccploedapekit, €ab’l orsef ¥, ecte areardp84 adiibody or anti-

PG h & £ 6P oy RO E ARG Y o FRET R B AL SA Drpge domain

| RRRALORIPrRECV S de BN TFbrh, Hut hFef@hBINGot BMASH ﬁﬁﬁie@oup
or preventing pul nonary di seases. Thus; in another

epdrsditingnt ,C 4 hpesatling Ap Asamalibodo @nfa@irmetrr eenblagd fibronectin
S s%g %gﬁ%ﬁﬁgdk’/odbﬁ?! %Ii]ed gmgFe%rEa{s’l | THOR LY d1sc oggrseeof Qlfesg binding

)! QIVC in vivo

ancer ering

n &@ﬂaﬁlhﬁhﬁﬁfdoﬁlatﬂ@ Qﬁdlﬂ%ﬁﬂ degﬂéﬂch‘s ﬁ%ﬁlﬁ!bﬁ‘pdt@teﬂi ﬁél%lrﬂdiy reference and
anDunt of a polypept| Ab or antagoni st of VEGF
riirrRf thedisglasyre, 9@&19@@6%6% texthat PRELAHIE relepuieiarRontngsition

f. V]
de?'ﬂ@*&%’&%?? e G ol AL DL PR E RN Sl BRARH cpvatenly
|nﬁmama&ﬁhﬁb@t@nhh@u@hﬂh@tmﬁmibmnikﬁmagﬂhmdnops) or by
systenic I|ve : arent era t ravenous,
Cnt T amid %\POIYIPWIF‘%%‘F‘E athARes Sori, lﬂ%‘ﬁ%‘g%@diﬁ‘éﬂ inchue.for example,
f U ARGHin3SRBGE s ngécﬂtlch nﬁ%ﬁ?dg‘ﬁ%mz@c@@ﬁc%l hgcenpﬁﬂiﬂndﬁgteﬁls (see U.S.
conposition conprising a a pol ypeptid

aRetagfdxd.<X 9T 30VEGE t@@hnmgsi Df]g’hth atehmconwelmci Imnela el reference),
pphar mac tica

CREIERL Rty B ST B Py SRR preBhipats asotuble
nﬁhﬁb‘i’@hlﬁ%cebf&),Eﬁs@ﬁﬁ,ﬂ'ﬁﬁﬂmﬁke@r&@ﬁﬁﬁctor 1 (IGF 1) receptor, insulin-like

growth factor 2 (IGF 2) receptor, insulin receptor, blood coagulation factor X, al-
antitrypsin and HNF la. Suitable polypeptides that enhance serum half-life also
include alpha-1 glycoprotein (orosomucoid; AAG), alpha-1 antichymotrypsin (ACT),
alpha-1 microglobulin (protein HC; AIM), antithrombin III (AT III), apolipoprotein A-1
(Apo A-1), apolipoprotein B (Apo B), ceruloplasmin (Cp), complement component C3
(C3), complement component C4 (C4), C1 esterase inhibitor (C1 INH), C-reactive
protein (CRP), ferritin (FER), hemopexin (HPX), lipoprotein(a) (Lp(a)), mannose-
binding protein (MBP), myoglobin (Myo), prealbumin (transthyretin; PAL), retinol-
binding protein (RBP), and rheumatoid factor (RF).
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conposition according to the present invention. In an
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tunour), or an inflammatory di sease, eg rheumatoid
arthritis, or an autoi mune diggase, or a vascul ar
proliferative disease such as AMD (Age Rel ated Macul ar
Degener ation). FORVATS I ncreased haIf-Iife i s useful

inin a obu

ant i bog}1 g ﬁ‘g’ ! Szfif O%E%e %t%Fm 1153 andwfag%eeﬁ%@%f fiagens,
s@lihinS, iaRgridUatd fitragroent SollEg’eS],s aﬁH Y npiordRotPR @€ the extracellular
Fvs, Fabs, scFvs, dAbs) suffer fromrapi d cl earance

f P AdoBO b tyPeshefecollpgan e leg ey ars chrre|yeknosy &y in different
n?e%ﬂ &ahd §o dd%rga §P§/Ipp g&#}%ﬁg '(QJCX%IH%‘%%@A) Qi 'ogéfy &ﬁlagen) found in

uce an

ab@{d slaihj tondon) Hyambes mofnem ihnethdbyrdahebr typa I[choﬂlage&]f found in
pers tence in. vivo. odi nment of t.he invention
earvbg CYRTS YBF%IB‘F éwms&}or&p RGNS (gééél& Walf-life

of t heShl'tegﬁ@}?t%télﬁb Y Mo f RRRGEUSP ELam nﬂl@ rfgo@sﬁna proteins (e.g.,

persistence tines in the body of the functional
afibtiv,id-2 nedcradiebulingsanam alhlhﬁﬂnn,dﬁbrimgelpfmg nAbdkigestA, dibrinogen B),
anal ysis and determ nation of gand half-life wll be

f sy 19id prefeiged dieptagkabin, @erHéL ablqultmetl@rqgéom&ly apd p-2-
S
L['(Q‘g lggﬁlﬁﬁn%%&&e%%ﬁéngg@oe&@m a‘g. n_g%lgll%liﬂotg g§/sozyme cystatin

Pet elpﬁa-etana’[rypdﬁlﬂ amdrpmmi@anet@pﬁm aimlsl't@) pﬁotamaoftheaﬂnmune system,
Approach (1996% Reference is
" PRATARBRNAZPPEE Projgins (541 dgAngB ﬁ@fa Isﬁ I%ﬁm%lﬁ@alq?ylm light

VOGRS (BEAREDIE] (o FEBHI O SeaREbindl fiiely. 0.1

aﬁﬂcrbglbbﬁlal)hdéfénslms\(eg do6h- c&lfammndxemr(o}hﬁl dafignsdn 1, A\U@rophil
Hal f livyes (tYz alpha and A beta) and AUC can be
ddtfensi aend ﬂ?‘HFHPé‘ﬂé‘GFG&‘éméf) aggthgtkéoncent rati on of

|'i gand S@l@l?@%t&ﬁﬂ%undr Qﬁhé’%@%@ %kehﬁ‘ b%@l@% 8151&1%69194? K&QE include, for

(avail a om Phar si ght Mount al n Vi ew,
Cévhplg , mdéliBAconanebeptars eyelid, casccel&a&tﬂpiaﬂspotter amoldee likbe

f h h | he | .
o St e g G BA P Aol gt i G protns
S Rﬂﬁhfeld'tm%%lﬂ&@f (eB., %%%?glrp Bg)éQV(d%ﬁﬁgenp BARSSI, a'nﬁ)nt tﬁ%sporter K1,

term nal phase when I gan been distri buted
aHéymh@n santigank ordeins loatlizsd t¢ thedesr Gasi zrlgol@é delhylrogenase, G250),

I PI?) Ciiy. logﬂgeﬁ gcr d {n}ré) gt hs%c l%tr}lf g(%lponen? Whl&l l?mgs ﬂg%) proteins
localized to the heart (e.g., HSP 27, which is associated with dilated cardiomyopathy),
proteins localized to the skin (e.g., keratin), bone specific proteins such as morphogenic
proteins (BMPs), which are a subset of the transforming growth factor 3 superfamily of
proteins that demonstrate osteogenic activity (e.g., BMP-2, BMP-4, BMP-5, BMP-6,
BMP-7, BMP-8), tumor specific proteins (e.g., trophoblast antigen, herceptin receptor,
oestrogen receptor, cathepsins (e.g., cathepsin B, which can be found in liver and
spleen)).

Suitable disease-specific proteins include, for example, antigens expressed only

on activated T-cells, including LAG-3 (lymphocyte activation gene), osteoprotegerin



of the first phase and the t beta half life is the
half life of the second phase. Thus, in one

werissdidregnt , the present invention provides a PCHEGB008/050404
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a conposition conprising a |igand according to the
invention having a ta half-lifg in the range of 15
m nutes or nore. In one enbodinent, the | ower end of
the range is 30 mnutes, 45 mnutes, 1 hour, 2 hours,

23D P 08P 2 AR oo IRt B oo

I t@ARG cQpreHOABA ALt vaRRl ﬁ@amﬁu@gedlﬁcamlyalwag@lateu@m humhﬂl T cell
have a ta half life in the range of

i Irekeniangrus yRsoFETLY h)- Br@éu@%%l sm@tlgmwwl Upp&D:24d70 (2000)).
(0]

oufilfe B3R b iteprokhne o Reluds, i Manplc i lpplsges
haus®iaed Jith artl4r1ﬂiB2$¢HnS(|3rs) mcglﬂ?lgdlﬁbﬁﬁimimd oplﬂ]laﬁhlpﬁﬁsmﬁplegm

I hventLon provide I gan 0 epti de

aRtEEdRISS ﬁma%n gF@éﬁﬁo@%f%ﬁSﬁo%%%ng}%@ma grqvg%ﬁactors including
a&&&%@ib&‘&bl&éﬁ gllJb@[h'félé{mthﬂﬂl)h ﬁé/élaﬁbl%btaQt g}%ﬁl fabtfo? SF@F -2),

t he range of m nutes or ‘nore. I n one enbodi nent,

t hachbmeldodredhabgrowﬂefalcwm/gesqu@r $brondahilite §ictotr (NEGIT/VRE),

hour 3 hours, 4 hour 5 hours, 6 hours, ho ,
hHal?SzOﬂm&a eoayih factggpa (5O, G amoT ectert acioh-alnkp UREa),

a iga t C

e A ¥RbNeuith b (82 119%@.‘”2@%“"EE@%%@‘VE‘?&&MHM
apawith ¢dctmti(RAR-RCGE Y gpyesenthhgrowh fartoo (P Helnt midihec plpeéat-derived

end t he i.s 12 hours, 24 hours, 2 days, 3
dgvggﬁgwggJ@Q?gﬁGﬁzfggﬁ?ga&§V§ or 20 days. In one

enmbodi gRidbI&A ?dly ide PthaCHNRAR eh hACHRE S & 418 fbRide stress
i nvention w ave a tb half life in the range 12 to

6gr0m3m sich jap h@at Sheakimeetcawtt b8P me riSPsiare apinjallydomnd inpracellularly.

ir Wi | ezyba{ & f(hunfi exga%%laga%iraltﬁsur ; h ﬁ%tl% a? %mslg% t(f%cLaﬂdO%pllled out
alt esmaits, iliguripodri@inl @¥e dedth (®ck@is) bb&uirph@se M a result of trauma,
i nvention provides a I|§End or a conposition,

Cc BIEPASE OF HYUa> PxtseliladddR diriggeraorcsrpase Howihe SAMHBS FysEPm.

%1@% %%ggcegr@;ag@l%w eg'ulf'tq (f 1?111? 'tlﬁt %%os%gg opﬂc ¢ ﬁven‘uon

n one e ower
t tvea diagwgesits 5, 10, 15, 20, 30 100, 200 or 300
ng.min/n. In addition, or_alternati a ligand or
conposPYIAR BOKHRINKYVebInt b tnc eh@g Cxmpp pbell

t ]fb%e%t gt‘f‘soano'vlfﬁl ds ‘Fcﬁ@? THis rﬁc%é‘ggtor s qu%ﬁi%}ﬁ' H@[Htof wh1ch are
r end of the range is 500, 400, 300, 200,
1ﬁ61§nt?£lyoxseﬁil@ farglehvery nil he fimctines @mbbdiamsprrt af ]lgﬁgﬁwm mother to
child across the placenta (2) protection of IgG from degradation thereby prolonging its
serum half-life. It is thought that the receptor recycles IgG from endosomes. (See,

Holliger et al, Nat Biotechnol 15(7):632-6 (1997).)

dAbs that Bind Serum Albumin

The invention in one embodiment provides a polypeptide or antagonist (e.g.,
dual specific ligand comprising an anti-TNFR1 dAb (a first dAb) that binds to TNFR1
and a second dAb that binds serum albumin (SA), the second dAb binding SA with a



according to the invention will have a AUC in the
range selected fromthe group consisting of the

WO od0Bo¥dwy: 15 to 150 ng.min/m, 15 to 100 ng. PETIGBRG08/050404
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15 to 75 ng.mn/mM, and 15 to 50ng. m n/ m .

Pol ypepti des and dAbs of the |§5ent|on and ant agoni sts
conprising these can be formatted to have a | arger

hydr odynanmi ¢ si ze, for exanple, by attachnent of a PEG

eru transferrin, At.r f
o S T R e R TR R A T TR
t B@rgeoho, 10, 200, 300.d00RE S0@ QMM .0 1@?/@953110@%& 00 h®L to 10 p M,
an anfi body domai n. For exanple, polypeptides dAbs and

anthguhu@ﬂwrﬂavﬁ&nkbd?H@Bﬁuihﬁgér4anﬁmg@ﬁbbennHMg30to70nth

O RO ST eF RTTRR RSO R OB [t3rs dAb (ora dAb
SffoYdmetMHHREN AN, CHSA! @/uﬁfa Kﬁ‘@s ddtSANRAS1 Kyesilface PABMon resonance

mononers and mul timers) of the invention nay be
def sppninedtelys 1,159, At IVOAES0WBDEB0amM wel |2 knbwMi Antone
filtrati on .chramto

h
CSbodieetar ks P%ﬁ@%%% HyMBHTIES 81154 28 i B Seond
SuhbabVe e hd dfih#atd qu{b ﬁﬁf/ 61‘ 1@0(? sfn‘iérasﬂ%@l 8y @ﬁﬁéd%%lés%n

hydr odynani c si zes 0 s, such as cross-1linked
arFapuEIee, mtusmg&taCaneag oﬁ\@blsemd\dv%athd ity Baghit isyfrom 1 to 100000 times

ol 1BReS 1B, 3 FFuiobbP 2 T oAl S PEuinf S or e

v ifs qAb dePSA e OfmbdEmeas ikt 8eruaPAblu@at i @0mafr@érum albumin
exarr&aE where ligand is i ntended to | eave the
Q

c{Hg repanply. Bistest Ak ingebA pHEY & affipigy geapproximptely 10 uM,
I f \tch
USE IR St SR, QYA AT St b Saibamen.
Allicaeruat albemin is\Wehae sefuni Abeai (HSA) an bay embdstamleng ardirst dAb
remain in the systemc circulation faor a [

d
oPIngls 8. (o iSApWitha Runel PPERHAE R G 01 eﬁame%?g% 15)9 di50 or 200
eXHMH&ail %f; dﬁ%g%)te&'f@% dsBhe FfinliliK VOO RiokHv, IWbt)4(bO3fOQ9 and

ext ensi on eting an antigen or epitopé t
iﬁﬁb@%§8&2half-llve in vivo The hydrodynam nc S|ze of

aliga nd |t serunyhalf-life can also be i.ncr d ..
by c on?gﬁ ggqnﬁé edg‘é%l&lpgf)?lh]él ope -cw&prlse a ggg ehat binds
PRI RGNS (S}U’\Q/ltﬁra I@ﬁ‘ﬁsa&%}hﬁﬁedoé Mi‘ﬁcé BM@IﬂBﬁ Rlohdhc@ of 1nM to
bi ndi ng dormain” (e.g., antibody or anti body fragnent)

t hal, 3b#ndd 0az0, éﬁt 4(@éﬁ @, 76p1 4o 60,1308t 40tharWagedl (i.e., x 10-9 to 5 x

hal f-live in vivo, as described herein. For exanple

t A4, or 100 nM to 10pM, or1to5uMor3to70nM or I0nM to 1, 2, 3, 4 or 5u M.
For example 30 to 70 nM as determined by surface plasmon resonance. In one
embodiment, the first dAb (or a dAb monomer) binds SA (e.g., HSA) with a Kp as
determined by surface plasmon resonanceof approximately 1, 50, 70, 100, 150, 200, 300
nMor 1,2 or 3 u M. In one embodiment, the first and second dAbs are linked by a
linker, for example a linker of from 1 to 4 amino acids or from 1 to 3 amino acids, or
greater than 3 amino acids or greater than 4, 5, 6,7, 8, 9, 10, 15 or 20 amino acids. In

one embodiment, a longer linker (greater than 3 amino acids) is used to enhance

potency (Kp of one or both dAbs in the antagonist).



VEGF bi ndi ng agent (e.g., polypeptide) can be
conjugated or linked to an anti-serum al bum n or

w@niosAsmadhat al Fc receptor anti body or anti bodRCT/GB2008/050404
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fragment, eg an anti-SA or anti-neonatal Fc receptor
dAb, Fab, Fab' or scFv, or to 4N anti-SA affi body or
anti neonatal Fc receptor Affibody or an anti-SA

avi nmer, or an anti-SA binding domain which conprises a

scaffold_ s cte [0 b referahbly not. limt to

the gr %1 u%arg%Lﬁ%r e%]il 0 bm%ﬂ;[s e#t&lg\’ﬂgancf 65 gé arg?IHsts égle'&dggrli)mds human
atdrivhegbimiaAnaompétes Br OFdiaNG abudiiaRadt 4 AAL S€lected from the group
PCT/ GB2008/ 000453 filed 8th February 2008 for

dFYBIsEEEPE of these bi ndi ng domai n, which domai ns and
their W?@Cﬁgéaffﬁ@egﬁggp%@b?gf il &uPeYofftﬁ{s% del{égces which

and formpart o osure o e presen

Cajubigeet bnd theafrackid amldiccﬂmmﬂp)ai‘t diric @mt:ocpnmkd $emren by reference and
Eoypeptl de, .dAb or antagonist of the invention that

Bioide’] thedelpare Pl the Prosshdetl ent 1y) to a bi ndi ng
domal nDmebﬂa@wﬁi NO-: ab?ymdm%wzﬁ@ cflmdaey@} ISt®$17m-26
t hat enhance

umhal f-17fé in vivo
et lle NQr&03fROM7n-1r(EEQITONOs géw) DiGM7r-3 (SEQ ID NO: 477),

b@*’d‘%&?@&‘rﬁ%%@%ﬁa@*%%ﬂ@%@ﬁ PgZL PR SR 0 vo:
SO DQJI\MIGEQ}'(EE{? &b NP8 sORTae) (SHY f Ncsagb], IM7h-3 (SEQ ID

endothellal receptor, transferrin, transferrin

rb@éﬁﬁé} D@Vigh-4 (§EQuI@ NO; #és DEMTIn6(8EQIDON®; 485), DOM7h-1

TENG R oM AR BN ST Pk e o No: 489),
r mvms ($PQ lIDINDf@IBﬂDOMmbléD(SEQ‘DBM awil RMAMTHPS (SEQ ID
X alantltrygs n an | a. Suitabl e polypeptides
Nt BRI R TS R RAPIND; ﬁ%S)aDQMThqél (2 B ¥a-494). DOMTh-27
tt%/%(gl n A'(L:{P),’ a(?pﬁa: @Eﬁnzr og obu Sr}é gtlﬁ)]%élli%% 97,
ADM 7raht (SHQ BN 498), Qmwnsxsmﬂﬁl NEo#D: BOMA-16 (SEQ ID
(885 ol b B8kt RO RS R sGSELRBAE 300, ponire 1

C MM NO0:Gh3, %M@20$§E9ﬁ@9ﬁ01 S‘dfkl)bbb‘Mh(ﬁ' (SEAD NO: 505),

C-reactive roteln ferritin (FER), henopexin

( BPMI7r-23 M o él@r(ﬁ@ﬁ) (IL@W) 23 (&EQstM@[ m)n@ommzﬂ BEQID

AP DYRRUTELE S L) LD CHTGRRBIAE! Ly, v

f eSH@ID (NRb) 5 13) i h@i 7828 f(SEQ'I[DSN@F 9m>t beOMALIBGEJ U NO: 513),

matri X i nclude, for exa ens, | am nins,

i RO S (SEHATD N GHdb 7&3!1 I(&@@?@ NPeS tHeDRM 132 (SEQ ID
PR %Ilg)s,’ IﬁMthh-% ‘@%(5 ?]S%\Iléu% 1375 (See W0O2007080392 for disclosure of these

sequences, which sequences and their nucleic acid counterpart are incorporated herein
by reference and form part of the disclosure of the present text; the SEQ ID No’s in this
paragraph are those that appear in W02007080392),

dADbS (dAb10), dAb 10, dAb36, dAb7r20 (DOM7r20), dAb7r21 (DOM7r21),
dAb7r22 (DOM7r22), dAb7r23 (DOM7r23), dAb7r24 (DOM7r24), dAb7r25
(DOM7r25), dAb7r26 (DOM7126), dAb7r27 (DOMT7r27), dAb7r28 (DOM7r28),
dAb7r29 (DOM7r29), dAb7r29 (DOM7r29), dAb7r31 (DOM7r31), dAb7r32



matri x. About 15 types of collagen nol ecul es are
currently known, found in different parts of the body,

we2@s/1aype | col | agen (accounting for 90% of bRCEGB2008/050404

10

15

20

25

30

col I agen) found in bone, skin, tendon, | i gaments,
cornea, internal organs or tyq%, col lagen found in
cartil age, vertebral disc, notochord, and vitreous
hunor of the eye. Suitable proteins from the bl ood

30N Pan T RO s ARB RS g b B0 Brmaz)

f d)&bvm SOM7hII)bIA BRerDBIM 71981, U iR b @D@wmsyaldmwh%

rofilin, ubiquitin, uteroglobu
o dBONFHf bgRoBUTT BOMAHTDndbb B0 @y AT BOM T3 ),
ﬁAﬁz_ { s%?‘h?);%%zt JASPTRTR 1, S 3@AB7&1@, idﬁﬁll%l(%br)ls), dAb15,

antitrypsin and’pancrieati ¢ trypsi
p dﬁb % AB2fl, d A7 héjuN@A IS daibi 8, sl 9asAb2ITdAGER aAB23ndAb24,

IS TTaE Bty R B A0 oAby a et eabis.

PARLSY t(s@l) %Abﬂe%w(g%b? b ngp ﬁ{cpiégl dAbFr, dAb52, dADS3, dADS4,

nlcrog defensin T,
neédbsin pﬂmuswbﬁemm dAb7md Ot dfblphn% débenis(iDOM Zahg dAb7r3

FBOmBPED). paB T BE g A0ss PP ED. ARERIPMA AP Rs

| IsONIRS), HAM@B@@WnG}elquﬂqr@wr/ﬁe@nimnMﬁbmrls)
ascor bat’e transporter and the |ike. Suitabl

péﬁyﬁé pt(PE&dE7nl ﬁ)atdA@ﬁﬂﬂr(@é)M@lﬂJ mddd7r LY GDQMﬂhl 8)i dAb7al %o
gl‘} SEiM éﬁ&ﬁh{l qc@& )Z AR @B%Mﬁh%‘ ecVAb(7%6 IDOM7h6), dAbThT
ycys ype Fa en, ~organi ¢”’ani

t (lza@mchv} eabihg (IDOMTESH' dS\bEYﬁD I(D@M7h9p rcmteﬂhms (Jbomhm)edmbmn
nas

N e ) Somy S QBT RE. R BN B A g4 (DOMTh14),

AR BOMYB) SR EomIpL AL RETC RS R Skl R
cﬁetﬁumympatfmsclcp:mm dithsselsoqpaht&edhich sbdll&ansé@ and(teeignycleic acid
keratin), bane specific.p ot?lns suc as nor

pPQ}{Héffl‘ngt %rgwporwﬁfiélﬁreg} relergpreand dprm part OP the %1sciosure of the

Rl%@éft% ). N GhAWehahRE LR shBwa Y SFLRTL hiXerQfie @Agt@é A8 has an
at denonstrate osteogenic activity (e.g., BVP-2

erﬂatlvBWnE wiBpPisGIABRP7JABMR/)10) t Whese sscp@océﬂ aa;e also sct out
ridoRegs 515t hogen recentor  catnepsins (o. g,
cat hepgd éerf@in Mibsdimeas, the dAB W hiinlah Y@nPIBurS Rl £@bMprises an
amino acid sequence that has at least about 80%, or at least about 85%, or at least about
90%, or at least about 95%, or at least about 96%, or at least about 97%, or at least
about 98%, or at least about 99% amino acid sequence identity with the amino acid
sequence of a dAb selected from the group consisting of
MSA-16, MSA-26,
DOM7m-16 (SEQ ID NO: 473), DOM7m-12 (SEQ ID NO: 474), DOM7m-26
(SEQ ID NO: 475), DOM7r-1 (SEQ ID NO: 476), DOM7r-3 (SEQ ID NO: 477),
DOMT7r-4 (SEQ ID NO: 478), DOM7r-5 (SEQ ID NO: 479), DOM7r-7 (SEQ ID NO:
480), DOM7r-8 (SEQ ID NO: 481), DOM7h-2 (SEQ ID NO: 482), DOM7h-3 (SEQ ID



Sui t abl e di sease-specific proteins include, for
exanpl e, antigens expressed only on activated T-cells,

w0 p@BOgiey LAG 3 (| ynphocyte activati on gene),PCT/GB2008/050404
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ost eoprotegerinligand (OPG.; see Nature 402, 304-309
(1999)), OX40 (a nmenber of th_e88T_NF receptor famly,
expressed on activated T cells and specifically
up-regul ated in human T cell |eukem a virus type-|I

(ST R RorELAR: 485 T B speR ) 485t

| (BHQIUB NO-01368X30M 78,7 (SE@IID NU: ai3e ATEOMASIASEQLIENNO: 489),
with arthritis/cancers) including CG5 12 Drosophil a,
hiei¥ 73 AP @IPIO AP AMEI-24 IANE 142 1), mﬁ%@-zs (SEQ ID

e gPriYO} | rrvbieS
 NEFUoPRDAILOBISLE 1BL0Y BptPR ol (S A28 Somh-27
oL VasCUL AL per a1 by £ ot o (VEGEN, bhy o DINO: 497
 PERS ol AR B oW HOR Rt oMk 16 368 NG b, ROMBsiessEQ D

f ReJ: %boﬁb@}éml(-wgsﬁ;g %D"(f}ll@iﬁ_ gga?,r%pMmtgqsheqb Ng? 502), DOM7r-19

(IL-3), i nterl euki atel et-derive
e(fdsd e NGl 50g),dWdM 7-20t(BEQ(IPDNECEHH), DpIMiehit (EQGHdWCh 505),

¢ BEbg S bR O AR B B RS 1RO .88 BB m-24 sEQ
PRI BORY, DR 7E-DatSED MBNES: 598h UONet26l(KEE TN ¥ e0)2beM7r-27
i nclude stress proteins such as heat shock proteins

( 878 YD NGER 1A IROMG 281 (PHQFIBUNG: § H)r ROMTred %a(SIBR IRNNEH 513),

M B R RO Y BP0 L e A2 seQ
TRICs sueR DEVIdABE SE@ID N@ailT) (the SEQSIIE NoBGSE Uis F?i\’g?g?ﬁare those

a result of trauma, disease or injury, extrace
HbPs apnepigigeV O200 E98%Ye from t he i mune system

Bi ndi ngate &4 [ReRlphE! @b 75 a?&arﬁrileﬁ%lbﬁﬁi;zndkﬁ%bf cf}éﬂ‘ﬂm,

the conposSitions of the invention to a di 5ease si
SdAbalb ed DL dish 72l dAbE 28, AABEr20r dhishB0.tdAbved udab7r32,

IS T T R A P S W) PV e P2
DQASW@BAM;@?%API&%@ QlbY &d A1 lTﬁgbiﬂr&E&HIQP%@f £dable,

transport o g rom nmot her’ to child dcross
ptlabEntdab(2) d4sh 16 dabR2 brlAdf22] ¢uH13, dribdégl/aedat 14h26, dAb27, dAb30,

 DSEEDBEL 0PL RS SELATVIRL{ AL il S RUIRSS anvse

Hahbs Y @IAKBE, @A b7rNed, dBIbOER 6 b 7nlEd, ANb6B2dAbIBIAAbTHM, dALTrS,
dAb7r7, dAb7r8, dAb7rl3, dAb7rl4, dAb7rl5, dAb7rl6, dAb7rl7, dAb7rl8, dAb7rl19,
dAb7hl, dAb7h2, dAb7h6, dAb7h7, dAb7h8, dAb7h9, dAb7h10, dAb7h11, dAb7h12,
dAb7h13, dAb7h14, dAb7pl, and dAb7p2.

For example, the dAb that binds human serum albumin can comprise an amino

acid sequence that has at least about 90%, or at least about 95%, or at least about 96%,
or at least about 97%, or at least about 98%, or at least about 99% amino acid sequence
identity with DOM7h-2 (SEQ ID NO:482), DOM7h-3 (SEQ ID NO:483), DOM7h-4
(SEQ ID NO:484), DOM7h-6 (SEQ ID NO:485), DOM7h-1 (SEQ ID NO:486),
DOM7h-7 (SEQ ID NO:487), DOM7h-8 (SEQ ID NO:496), DOM7r-13 (SEQ ID



dAbs that Bind Serum Al bumin The invention in one
enbodi ment provides a pol ypeptide or antagonist (e.g.

walomB/1¢peti fic |igand conprising an anti-TNFRI P@E(GB@@S/OSMM
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first dAb) that binds to TNFRI and a second dAb t hat
bi nds serum al bum n (SA), the 8a¢9econd dAb bi ndi ng SA
with aKD as determ ned by surfdce plasnon resonance of
InMto 1, 2, 3, 4, 5, 10, 20, 30, 40, 50, 60, 70, 100,

TODAXP e RofER R BN o polid®a s IR pefn-23
1(SEQ I3 N& 490) HONWh-EOSEGADN ©:430), IDDIV/I@hIIM (sEQ ID NO:492),
det er m ned éﬁsurface El asnon resonance. on

ePEBETEBA(SERAR NP1483), (76721535%%9&%9 )D(BWGSWSQQEQ ID
(RH495 Z@A)osfééjafﬁhf&’éﬁ'f? (3 lpgﬁ%%?&%e%?é’t{%%%[p&)%g ngggﬁf%z%m 92),

resona ppr oxi mat el'y
300 nMiabg ]d,Ab'Zl@)rdAIb?)m Mb7hR 1 pdveb ED ot 28, AbTi24a Ad Ul 5,

SRESIAS. G HE, el KabAR £ dnp bl st BF . Abbe San 13,
giﬁgﬁcgi;,gi%bh cﬁ&'ﬁﬁaﬁz@sbﬂ% N9, {LFPNAREE?, &90233&&924 diAb25 dAb26,

he Second dAb for its target IS from
1064620 thibﬁésdz%le’q,, dAb83 tdaAbB@O@zQWS dAbIRaAHAD, AABPDOADET, dADS2,

r oo ATt Ao R sk S bl anomo,

S@AH’V‘EI@I ANBTI 1( HRAYR12aAbexBddeiA M4 i rst dAb bi nds
AW th an affinity of approximately 10 mM while the

second dAb binds its target with an affinity of 100

DM 1 1y 005 STRRGIAROA DS ABSHTLALNTLA] SoTRh sappprises an

serum aI}

bhrﬂﬁﬁ) 2SRl s(eQGencblﬁfa)t hid ﬁthea@t iﬁ%u@fio%p&f XEIBARIY 8§, of @lleast about
nple 70, 100, 150 or 200 nM Details of dual
sB@ér o1 4 lqasigahous O3 eora lndat aheuiREI800 26 595t ahopUGBBPrat least

a%uwoglsﬁggast Jﬁb%t b@%adﬂgg Ag&%its&ﬁl E Qltltllt Q\Jlﬁlatﬂ‘i %u }Tr]lonamd

odr men nprise a rum a
( SAucwdetdt aalA(D;e&&tadlefr@n mergduﬂoyorsmnﬁgoé pI asnon
r esonance of Mto 1

60 2o D2 5080 1Brg0: e o Ve (i 15 o759, 50w e (sEQ
5113 N@z;gaa% D@Mﬂi@@ é@ﬁ@ﬁg N8: 4@% IRT)MJ;’htSO(S@QTM RO: @9(@%6@4711 22

Mor 1 5mM ~ For exanp
nMFe@ 1] @{@A&?)n B&DMY/h-Q& .($1a@ éDgﬂ@sftﬁa}; D@M&h@ﬁd@EQl D §Oeto),

?@ﬁ%ﬁé@E@qﬁﬁgr@g HOMRL62sEQIDROYT), DSV BEQ 1D
NO:494), DOM7h-27 (SEQ ID NO:495) (the SEQ ID No’s in this paragraph are those
that appear in W02007080392),

dAb7h21, dAb7h22, dAb7h23, Ab7h24, Ab7h25, Ab7h26, dAb7h27, dAb7h30,
dAb7h31, dAb2, dAb4, dAb7, dAb38, dAb4l, dAb7hl, dAb7h2, dAb7h6, dAb7h7,
dAb7h8, dAb7h9, dAb7h10, dAb7h11, dAb7h12, dAb7h13 and dAb7h14.

In more particular embodiments, the dAb is a V. dAb that binds human serum

albumin and has an amino acid sequence selected from the group consisting of



determ ned by surface plasnon resonanceof
approximately 1, 50, 70, 100, 150, 200, 300 nMor 1, 2

wW@Rr008/148%7 | n one enbodi nent, the first and secPCTGB2098/050404

10

15

20

25

are linked by a linker, for exanple a linker of from1l
to 4 amno acids or from1l to am no acids, or
greater than 3 anino acids or'g}r'eater than 4, 5, 6, 7,
8, 9, 10, 15 or 20 am no acids. In one enbodi nent, a

ennancEDBIERSPRUE $P-4aE ROVERARERE L RD i BBRA sk
am agpags)t DOM7RAISEQUDaNOeRIRHO®IThs GEQ MENO:939) dthe SEQ ID

and ant agoni sts, the dAb bi nds human serum al bum n and

cDiependls paiagspharngosedhal apaeardn W 907089 24el ect ed
from tg%?%rc?ﬁgﬁr?l gRB?'cﬁ&mgdﬂ 4 VRALSS; d&%‘lzﬁAﬁ%géﬁma

W00400 I scl osuré of t'hesé sequentes,
S e4behiG eabank] dAbgh9, diteThed odAeThd 1 cdAbTthe 2 pdkti7hdB @nd dAb7h14.

'd.”ES{ oGiie f@%@%@gﬁé@gﬁ%@%&%@t gy hggen serum
Iggmn%as |an (aééx%%c[lﬁ) R%Qeg{éleésfé cc %?g%é I%’%@ 1.

477) ROMBFe- phri RIER chiBotMeherfy Bo deAtf?hﬁ BERIAB/ING
479), DOM/r-7 éSEQID NO. 480), DOM/r-8 (SEQ I D NO

481) . DoNftsr empstioent, iodAbghyandpowmieegniSEGIY vy serum

jglggn:mr on?pr%gii%e] B\/(Nef thﬁ’%df f’the@é&ﬁ_ ? %}éggh‘s %)rﬁﬁfmg amino

ABHN scqIOMIR: B20rcSER bIhNGof 483 DRPGMVIAL 23! 1(SEAB7RINO
490), DOWrh-24 (SEQ ID NO 491), DOWrh-25 (SEQ I D NG
492), DOWh-26 (SEQ I D NO 493), DO\/I?h-Zl (SEQ I D NO

jggg - e %%m%@%%d}gm s mﬁg%lm :iﬁ%ﬁ?%@é%ﬁ%ed in WO
4@@04/ 0 3QWY "(Ag?n!( RER)1aBd NOw 2Ry 08%‘3&1‘1@6@ W%EQG&@H%@ and their
, DOMrr-17 (SEQ'I D NGO 501)

5@&)1 RENCouASrpamihag ko t&Q&)r BOVEferodd (m‘iEfarrh NG th
504) elcmruz%p%SEQ D waa 505) elnmrrzze]%@éggl %al\lo )

506 losumeRtr the preserex ). usions SeEpncepioiEQIR ). Seqimnce B

S0 1S8R B D g R o

582JuenEXBASEQID(MNER2D P SKliendd BYSEQ ID NO:523), Sequence G (SEQ ID
NO:524), Sequence H (SEQ ID NO:525), Sequence I (SEQ ID NO:526), Sequence J
(SEQ ID NO:527), Sequence K (SEQ ID NO:528), Sequence L (SEQ ID NO:529),
Sequence M (SEQ ID NO:530), Sequence N (SEQ ID NO:531), Sequence O (SEQ ID
NO:532), Sequence P (SEQ ID NO:533), Sequence Q (SEQ ID NO:534), these
sequence numbers corresponding to those cited in WO2007080392 or WO 2004/041862

(Ablynx N.V.). In certain embodiments, the Camelid Vi binds human serum
albumin and comprises an amino acid sequence that has at least about 80%, or at least
about 85%, or at least about 90%, or at least about 95%, or at least about 96%, or at
least about 97%, or at least about 98%, or at least about 99% amino acid sequence

identity with ALBldisclosed in WO2007080392 or with any one of SEQ ID NOS:518-



DOM7r-30 (SEQ ID NO 514), DOWPr-31 (SEQ ID NO 515),
DOWPr-32 (SEQ ID NO 516), DOMPr-33 (SEQ ID NO 517)

W@ 3we/1W02007080392 for disclosure of these segREnG82008/050404
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whi ch sequences and their nucleic acid counterpart are
I ncor porated herein by refererb:le and formpart of the
di scl osure of the present text; the SEQID No's in
this paragraph are those that appear in WR2007080392),

pReL }%%@?%gw?%%b%g%o%ggg%@%e SN 08007080392 or WO

( DOM70R3)2. dAb7r 24 (DOWFr24), dAb7r25 (DOWr25),
dAb7r 26 (DO\/I?r dAb7r 27 (DOMZr27), dAb7r28
( DOM7r BByomegap elgtgdw Hoand ordtmgplggt QORVFELE) anti-serum albumin

d%@é %S’&P%{Vﬁ& %’*)15( E%%g&&&fél dl?%g\%/éﬁl%%ln for binding to

dMﬂﬂn&:ﬂaL(nﬁiﬁJWQZBmmadMim%bl( h24), dAb7h25

(DOWh25), dAb7h26 (DOWZh26), dAb7h27 (DOWMZh27),

dAb7h30 (DOWrh30), dAb7h31 (DOWMrh31), dAb2 (dAbs

4,7,41) |

Canb 15} Rt A A e AR EARARY Ry SR Binding
dAloiBy sptAﬁlfgor VAP (eg dilm2, VBB 2 3yhedeibh 2k, mdidhyXnfprises non-

dAb26 dAb27, dAb30 (dAb3 dAb31, dAb33,

RESAto AR s 3(%#&6%@3 TR Mlce%%s 47, 52
aP@Tﬁ@BZOG*ND@Z% SRR FBARD 200K BRAdisdARRDe f tﬂ@&aﬁ’ndmg moieties,
dAb7m 2, dAb7m 6, dAb7n26, dAb7rl (DOM 7rl), dAb7r3

( hevmahodsahlprodicti OVt s¢jcctigmee: Sopptivmssibradap zng their
DOVIZ dAb7r 8 7rl 3 Ab7
BTG e LR by oHORILL S BN BloflFOTF bl presn

déRRr1 7 (DOWrl 7), dAb?rI8 (DOWPr 1 8), dAb?rI9
(DOWPr19), dAb7hi (DOMZhI), dAb7h2 (DOMZh2), dAb7h6
(DOWh6), dAb7h7 (DOMZh7), dAb7h8 (DOMZh8), dAb7h9

(OON0Ron @A ERLE CRIMERL Qloi B Mpunif POWR! 1)

nrZ (DOVIrNT 2) 3 ( DOMTit3), adAb7hl 4
( DO\Wilmhé)ambddXhﬁ:pt a((Ei@WIthre) hz[iﬁ-hﬁaﬁéﬁqﬁﬁin(g]ﬂﬂbﬁ()eg( Abemin,
PCT/ 2008/ %00453 filed 8th Febryary 2008
4R 50 a0 S spRas and aelagics dher ﬁoglélgatsﬁ Shassagipfed with the
tReigr &Hﬁin@p‘élﬁ%bt@d& guBlLe %ﬁ’@g&&%@ tlhél%%rﬂ%at]ﬁgm Fe"s I Buitable
by reference and formpart o di scl osure of
palbsmmt, atbextih fragintets patibumimersstsaoeushowVEQF blvladiklgtfsrmat are

agiés%{lbéc{'] & WZOO%O%O&%’V%CE%%SC%@MG is incorporated herein by reference and

forms part of the disclosure of the present text. In particular, the following albumin,

albumin fragments or albumin variants can be used in the present invention:

e SEQ ID NO:1 (as disclosed in WO 2005077042, this sequence being explicitly
incorporated into the present disclosure by reference);

e Albumin fragment or variant comprising or consisting of amino acids 1-387 of
SEQ ID NO:1 in WO 2005077042;

e Albumin, or fragment or variant thereof, comprising an amino acid sequence
selected from the group consisting of: (a) amino acids 54 to 61 of SEQ ID NO:1
in WO 2005077042; (b) amino acids 76 to 89 of SEQ ID NO:1 in WO



alternative nane which is dAb 10 i.e. dAb8 (dAb 10) .
These sequences are also set out in Figures 5la and b.

WO poosasdidi n enbodi nents, the dAb bi nds human SRCTIGB2008/050404
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al bumi n and conprises an am no acid sequence that has
at | east about 80% or at |east, about 85% or at | east
about 90% or at |east about 95% or at |east about

96% or at | east about 97% or at |east about 98% or

the anttoaare: (ABR %4 04RE S SPEGPLEBHT biwfedBorroa: @
gr oup @ﬁﬁﬁ)l &idsngoed 1M6¢ 316Q 1V30A6n VWO 467 USHQ) hilino acids
DOVFm 12 ﬁg %|D NO. 47877 DOWFm 26 (SEQ I D

47%37 o3RRI SEQ bimeYO 26¢50 Wf)_agm(l(gg@q 6 to 277 of

g?Q Im& th W@E%o‘s@ﬁ@z @%ﬂm%{ 29 %ggg 8EQ ID NO:1

48ih) W DEMB0T 2042SHC antn dNarid4862) to 6T ISER) I]ZSEQ 1 BNMO

222% @%37@42( gEQ o zﬁsg 944@%9%(@58 my%oosowmz

190) @8%‘%%.0%%10%2%%% B4 SHS P NGRS 820 SRR Aftmin

492). DONTHIE ASSEQSED IONOAD B) WODZMIANT 2042 SEQ1) Do acids 560
494) . h- D. h-8 (SEQ I D NO
4963, @%ﬁ@é @E@@rﬁ%ﬁ@@%@ﬂ ; r-14((SEQ ID NO
498), DOMPr-15 (SEQ I D NO 499). DOM?r-16 (SEQ I D NO

ggogFurtlﬁgvg an%?es(ﬁggtdb% M%mﬁp %I)agmmgld %%al&éﬁ@r L& 15@ VEGF

56141ﬁ1ng[ﬁ0]‘vﬂart-aﬂelde(s81£l®dl iD WO 03506567 @@ﬁhrdﬂ:?os@@ﬁ@uldbrp@ted herein

sgé%e’ferwdé% % E%@%aﬁl\gf thi-egg%c’losgg\wﬁith%gre% %xlt.Dh}\@mcular,

S#)foll fattifif, nlléﬁtsNQ vapiadtd ban BEOMEA-iR hel 1 iAv&don:
512), r-29 (S ID NO 513), DOMIr-30 (SEQ I D NO

514), DOMr- 31 (SEQID NO. 515), DOMPr-32 (SEQ | D NO
516)s, BOMAN s83n( SEQninDsNEscritdjn MO GEA6T gl giira 3 (this

Ej,lllbg pger ag H%HQ@%%%%& h%ese t)ggfcngrﬁgmaria g ABt?rtgezpresen%% sclosure

e Human serum albumin (HA) consisting of a single non-glycosylated polypeptide

5655

chain of 585 amino acids with a formula molecular weight of 66,500 (See,
Meloun, et al., FEBS Letters 58:136 (1975); Behrens, et al., Fed. Proc. 34:591
(1975); Lawn, et al., Nucleic Acids Research 9:6102-6114 (1981); Minghetti, et
al., J. Biol. Chem. 261:6747 (1986));

e A polymorphic variant or analog or fragment of albumin as described in
Weitkamp, et al., Ann. Hum. Genet. 37:219 (1973);

e An albumin fragment or variant as described in EP 322094, eg, HA(1-373.,
HA(1-388), HA(1-389), HA(1-369), and HA(1-419) and fragments between 1-
369 and 1-419;

e An albumin fragment or variant as described in EP 399666, eg, HA(1-177) and
HA(1-200) and fragments between HA(1-X), where X is any number from 178
to 199.



dAb7r 25, dAb7r26, dAb7r27, dAb7r28, dAb7r29, dAb7r 30,

dAb7r 31, dAb7r32, dAb7r33, dAb7h21, dAb7h22, dAb7h23,
WRRWBAM14Ab7h25, Ab7h26, dAb7h27, dAb7h30, dAbF¢CBEGB2008/050404

dAb2, dAb4, dAb7, dAbl | , dAbl 2, dAbl 3, dAbl5, dAbl 6,

dAbl 7, dAbl 8, dAbl 9, dAb21, d 2, dAb23, dAb24,

dAb25, dAb26, dAb27, dAb30, dAb31, dAb33, dAb34,

dAb35 dAb38, dAb41, dAb46, dAb47, dAb52, dAb53,

55, dAb5 dAb7ni 6, d
F‘m%ﬂﬁ g m Rg‘}?lgA?d%eﬂ%ng WRlsRr e @ﬁ%‘ﬂ”&a transferrin
désliﬂfrhg”merﬁs“&?cr drthlo gdé@qlél}ﬁﬁf) il artb GornthAherVEGE biRiffig Solypeptides,
dAb7r1'9, dAb7hl, dAb7h2, dAb7h6, dAb7h7, dAb7hs
d%bfhgld HIEPRISE ofdapimEntion, 1A b onjugpiedymiing anyxnitablg method,

B0, AR SRR ROV LKL B8R a0 SRR, o

human S umn can conpri S
5's e;cumqﬂe by ubiag akaglatucl@adt cabautt tAd%ncadesatfusie@ptotein, wherein

% i gt e et o 513&? Taspiiesiinangue SR te extending
a ) ) _ 2. :
TSV PO B0 v
NG @zarion Do achiVSEDY luBin@ pePBYs LN Phiwee( BE@@ticR eg, a peptide

55 4SNP ER 0D G870 B S5 Fctonves b

N, P f
10 cé%%}ate%h r%ﬁceglsgg I%r%eﬁl\ghgggéure Rid: %%x% A d?use in the

hme&chz}nvth -Tzfelc@ths@ pqiym@tld%gat ertb@tqu-sgmn( ls;EfahfeDn vivo 1s a

LB 45 o G Rl bl A st abtmorl by
d&lafbgetlA ni&haldﬁ’ﬁ§ @hldﬁ&bﬁb%un\dﬁbgd‘i&atend%&h 2% organism (e.g.,
Ab7h24, Ab7h25, Ab7h26, dAb7h27, dAb7h30, dAb7h31,

diagnan)g Aion cxumte, 2 Rpdwrepfide thangnmances sprum halixkifesn vepmmag be

5980 A O s s i

d Alnd8 at thalbBhd A bhrricd Ab4bpcudAbdsie, prlxb2s 1odASa to the kidney,
dAb54, dAb55, dAb56, dAb7hl dAb7h2, dAb7h6, dAb7h7
dﬁgefh%m HhgkIn gpeARGH Eresy RESIHPS, fhseaﬁwmlgc PEQAGIH| 0F Proteins

aggog/égﬁhp@trm gartain enbodi nents, the dAb binds
human serum al buni n and conprises an am no acid

sequence that has at |east about 80% or at |east

20 about ?50/ (9({1ments O?alsetméen?lon described throughout this disclosure, instead of
the use of an anti- VEGF “dAb” in an antagonist or ligand of the invention, it is
contemplated that the skilled addressee can use a polypeptide or domain that comprises
one or more or all 3 of the CDRs of a dAb of the invention that binds VEGF (e.g.,
CDRs grafted onto a suitable protein scaffold or skeleton, eg an affibody, an SpA

25  scaffold, an LDL receptor class A domain or an EGF domain) The disclosure as a whole
is to be construed accordingly to provide disclosure of antagonists using such domains
in place of a dAb. In this respect, see PCT/GB2008/000453 filed 8" February 2008, the
disclosure of which is incorporated by reference).

In one embodiment, therefore, an antagonist of the invention comprises an

30  immunoglobulin single variable domain or domain antibody (dAb) that has binding



90% or at |east about 95% or at |east about 96% or
at | east about 97% or at | east about 98% or at | east

W@bwat499% am no aci d sequence identity wth tPEr/aGBR0V8/050404
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aci d sequence of a dAb selected fromthe group

consi sting of DOWh-2 (SEQ I D NO 482), DOWh-6 (SEQ ID
NO 485), DOWrh-1 (SEQ I D NO 486), DOMrh-7 (SEQ I D

NG 487), DOMrh-8 (SEQ I D NG 496), DOWrh-22 (SEQ ID

4g%ty f@%gﬁjﬁ éﬁ‘%‘% Iil%n A eten%gwwq‘]hfe%gm% ég%c:hgt dAbina

’\@utfhg&) forXoMithe Adtap &EQ da@b%@p%%)eptd@ﬂﬂ'bo&&sl(s SEQdhR dAD, or
NO 495) (the SEQID No's in this paragtl)raph are those
t BRAsisEpysecntially o O7dn 3B antapay sk oan begppaipipeptide that comprises a

dﬁ%@ E@ﬁﬂw 9%%2%‘9%%&%%%&9%%ﬁn&%@?@%ﬂ (c:2. 1eG-

dl‘ﬂai ﬁ)lZmiﬂ é@d al) a‘t|> g%b’? Wz%b bA? lagiugﬂsﬁb;ﬁ:ﬁg hgldvkbfhla’[ &mprises a dAb that
anflﬁ X@Goﬁ ‘@??oﬁ?ﬁ?%ﬁ(ﬂ@gt ﬁ@ﬁgwt g t%gwra%slngﬁ%genmrﬁagope

h U alipum n and has an am no acid sequence

sel ected from 1e group consisting of DOMZh-2 (SEQ I D
NO: 482)olypiides,aIALSEQ] hiDajidids 5ycordaly/Mhthk i{\S&@rt &in be formatted

NG 155J° P 8pl sy Srmis b TPt it durpss eC-like

t hathaBPeaakrit AnMRAQ 7RG anBhbE es, WA aﬁltﬁkbzhesdﬁﬁ 8chain
dAb41, dAb54, dAb7hl, dAb7h2, dAb7h6, dAb7h7,

dmm@glesdmpmf@ angippdig, amlbcdi&ﬂrﬁhmchmm@dmght chams
dﬁb7h iniers d eg?cr)(? ear tfJ aatl lbéac[ heereTIbOd ﬂr?snetmsd/or p tglams antigen-
d&b T2

uman S rum

amnaﬁlga‘r:ag@hemcbf@ﬁy @f gel feeketlef(s. Q%@Atf?dg%&nﬁ(’kdg deﬁbgﬁh 3Hain Fv
In nore particular enbodi nents, the dAb is dAb7hl or
d@sin). 2 disuHidstheadedhbod i ﬁbﬁ@gme@th@FmragmegaﬁcF (@ )z fragment), a

ag&hg@%ﬁ&ﬁle 'abﬂlgﬁl (Qg)gﬁ?}he L?:%%@%?Han t\%%@g :r oy ofthe

two or ree

afnragouag:(eog saqdiénd g theag velest, attammnemt otf pobBalkgfent tgdayo@D&g

of dAb7hl 1 or dAb7hl 4
poly@g?lylhene glycol, péb properne glycol, polybutylene glycol) or other suitable

polymer).

In some embodiments, the invention provides a ligand (eg, an anti- VEGF
antagonist) that is an IgG-like format. Such formats have the conventional four chain
structure of an IgG molecule (2 heavy chains and two light chains), in which one or
more of the variable regions (Vi and or Vi) have been replaced with a dAb of the
invention. In one embodiment, each of the variable regions (2 Vi regions and 2 Vi,
regions) is replaced with a dAb or single variable domain, at least one of which is an
anti- VEGF dAb according to the invention. The dAb(s) or single variable domain(s)
that are included in an IgG-like format can have the same specificity or different
specificities. In some embodiments, the IgG-like format is tetravalent and can have one
(anti- VEGF only), two (eg, anti- VEGF and anti-SA), three or four specificities. For
example, the IgG-like format can be monospecific and comprises 4 dAbs that have the

same specificity; bispecific and comprises 3 dAbs that have the same specificity and



Suitable Canelid V H H that bind serum al bum n incl ude
t hose disclosed in WO 2004/ 041862 (Ablynx N.V.) and in

WOBREAAO80392 (whi ch VHH sequences and their nRCI/6BL008/050404

10

15

20

25

30

acid counterpart are incorporated herein by reference
and formpart of the discl osur% of the present text),
such as Sequence A (SEQ I D NGO 518 Sequence B (SEQ ID
NO 519), Sequence C (SEQ I D NO 520) Sequence D (SEQ

e SEQ | D,NO 5 ence
G tesna ) Lol bR b kg STPAE R gty et have
ch(e$5@e |s&0?@1@2a51)1 twORINIS Mg hhvd SEShinbh N &B6ent specificity;
Sequence J (SEQ I D _NO 527), Sequence K (SEQ ID

N@tssgsﬁc asbeqrapieses first seEsdcpnddtiBe gt h@@d@%ff?é@ WegigEly, a third

(RN RERS REER D andn L ARG A TERHERE Ehy fom he
meSEQJdIﬂ AN BB AbY; loe serasegifenael doupbiee four dAbs that each have a
rresponding to thos i n WP

t 070 0392 WO
> 08157 12 I AR %\ﬁ%'}nge IASTRGY h%%ﬁﬁ%%&%g Fal F(ab™),
Cape! 16 M can% g@@awmﬂ oﬁ@&ﬂﬂbcﬁh}%ﬂm&{é 1@@%1&%%@ 8Bantigen-

an am no acid nce that has at | éast —about 80
ablnldegitagatmtstth%% doomotaroskledsYE6aibofr e8@%pleothe é@rniaea@iy be

g%%g) 5% r?%@@% i aStpl%gg ta8‘591x§a;/1ton|oar8g§){ a%t@:zﬁglyt ab o%lent cellular
&%B@x@@thAmefnﬁﬁldndﬁaédlku the hgalﬂc%hdae%llggmlkle Bormat. If
007080392 or with any one of SE

t Aestred dkaigeridte (umds éarscqmrrsegpmitd@nst@nttrh@g@ (veriensde® heavy

V@lzci)rf) go%gt%%tg 2;%18@ V\lar?nrg%lqg' /erAf&i n%fo Fscereceg%rs ar} or a%h&i 10 ﬁsx complement.

atsswg rwlduémhh@B .99.0) VI v[S 17 %Wﬂﬁé@n@m 0 8oMeTAOVREBMR Y., WO
Ab di scl osed herein for binding to serum al bum n

(84/69351h%‘?1n§5‘ér2@n1%q46um n). In an alternative
TG, Rl 05 A0 AR ASEIRLL A2 o
wieeneited ddrefusibngirytemahgrdos@amsraoinsnimmagigtdbulin Ringle variable
domain that is fused directly to a second immunoglobulin single variable domain. If
desired such a format can further comprise a half-life extending moiety. For example,
the ligand can comprise a first immunoglobulin single variable domain that is fused
directly to a second immunoglobulin single variable domain that is fused directly to an
immunoglobulin single variable domain that binds serum albumin.
Generally the orientation of the polypeptide domains that have a binding site
with binding specificity for a target, and whether the ligand comprises a linker, is a
matter of design choice. However, some orientations, with or without linkers, may
provide better binding characteristics than other orientations. All orientations (e.g.,
dAbl-linker-dAb2; dAb2-linker-dAbl) are encompassed by the invention are ligands
that contain an orientation that provides desired binding characteristics can be easily
identified by screening.
Polypeptides and dAbs according to the invention, including dAb monomers,

dimers and trimers, can be linked to an antibody Fc region, comprising one or both of



sequences as described in co-pending application
PCT/ GB2008/ 000453 filed 8th February 2008, the

waole@sliggur e of these binding noieties, their nRCHCH2008/050404
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production and selection (eg, fromdiverse libraries)
and their sequences are |ncorp§)6rat ed herein by
reference as part of the disclosure of the present
text) Conjugation to a half-life extending noiety (eg,

&f{g ﬁ?ﬁw}ag :4.80 7 en‘g %18113251,% lHn 0 eghoglf [ %Qné[ﬂglxte_c oirgc eencoding

f i gghae MihRedrch ﬁﬂgk agae@udemeq&%é td & E@féjgidﬁ&h@db@lﬁsed to prepare
associated with the VEG-- bi ndi ng pol ypeptide, dAb or

aPHCAGOHIPSPLEES. t he i nvention. Exanpl es of suitable

al bum u e
o VLB mE BT A o R iferd B el bt i
2005nctdidacd dRb atondins el O Wif @nti-S/HGIE AAD (imic&ioﬁtérsher ei n by
reference and forns part of the disclosure of the
present text. In particular, the follow ng al bum n,

aphQ dﬁﬁgﬂgﬁtﬁs}%UEN@E@ n variants can be used in
the present invention: SEQID NO 1 (as di scl osed in

1O 2000 G AT, BSNENER B L3p SR B e codon opimia
r eh@sRiie8quenddstintdding algwtdegand/adriaamdmdﬁh@@vsmtlon As
consi sting _of am no aci ds -387 of SEQIDNO1 in
28e5avndh folloping upiration, Wd@gﬁéﬁtm@ﬁl S@Wﬁ?ﬁt()ftah@‘#@&% identity
c
PP g A AThARA fle SEAYSREMISTEGH TR (S PRY BEupgiabe

| @iydn hndimo W&lgﬁﬁﬁﬁﬂeﬁ@cﬂ(&nuéh)to EﬁMd)h-&Gi-dQ@? Anttiois @B tamice, the
SEQ ID NO 1 in, WO2005077042; )3 m no acids, 92 to 100

?e%@@eﬁ ByCRgcp PLimpige rfé@fsm%lm lff?al)paémrﬁé%f’awﬂwﬁ

f 3 am no

a5 s bt P RS G b 702 (1)
am no 3G pisfo26d b oal2FlAtiof taSE@ 1h( a¥cuint the dABeneracy in the genetic

200 77042 %&1 amn a(F:HL 1%921.%%9 288 g&l%@ :dg)@g%a%edzodon

l\@icoaedl %@@Q@Q&J&gaeno@o)f DONVINR-13¢1208 (439 otva thfblv & DOM 1h-
1 in WO 2005077042 G amno acids 462 to 475

oﬂgs@@p W N 2 theproabpesertirie sequepiky whighntll encodes a variable
domain that is identical to DOM1h-131-206. The calculation revealed that the

theoretical sequence would have only 57% identity to the nucleotide sequence of

DOM1h-131-206.

Codon Optimised Sequence 1

DNA Sequence

gaggttcaattgttggaatccggtggtggattggttcaacctggtggttctttgagattgtectgtgetyg
cttccggttttactttcgcectcacgagactatggtttgggttagacaggctccaggtaaaggattggaatyg
ggtttcccacattccaccagatggtcaagatccattctacgctgactcecgttaagggaagattcactatce
tccagagacaactccaagaacactttgtacttgcagatgaactccttgagagctgaggatactgetgttt
accactgtgctttgttgccaaagagaggaccttggtttgattactggggacagggaactttggttactgt
ttcttce

Corresponding AA Sequence



acids 478 to 486 of SEQID NO 1 in W 2005077042; and
(1) amino acids 560 to 566 of SEQID NO 1 in WO

wWQe®B0MI®A2. Further exanpl es of suitabl e al buP@TIGB2008/050404
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fragments and anal ogs for use in a VEGF binding format
are described in WO 03076567, éppl ch disclosure is

i ncorporated herein by reference and which forns part
of the disclosure of the present text. In particular,

tQ@hll@E& Q&bd%ﬁP&!Ua@sgEHE@Q&@H%E§r&ngM§Héw@Qﬂ£§p9%£h§%§adsvkgrftl
s&dhsicAe 16 Pd 1S M vk AVANLE Rk £ aFRIBALSELUM al

descrl bed in WO 03076567, eg, in figure 3 (this

sequeneg 1b0h0§IB&d Ok oleh agiaexilyit6 I T ¥edurmes por at ed

into the pr esent disclosure by refer ence); Human

serymal bumin (HA) copsisting of a single . ... °

non- gl ycasyl at ed 'pol ypepti-de- chain-of 585 ammne actds

with a for nulfansff*ﬁﬂsecu1 ar°“wei ght*“of- 667 Sf)ﬁfogééCTGG % os

Mekoum, zoetocal opriFEBS betiter s 658: 136 ‘9 ‘ &echr ens,

al, Fed. Proc...34..591, ('1975) " La

A[()Zolm s, Research 9:6102-61 14 (19
lél GELGM?}EEELTG%&% (1@86)@ el

or anal og or Fragirent” qﬁGTéFGﬁhrﬁ%

Vitkanps cetn catlmseAnmm Hui @e

al bum n fDF“‘ébi‘ééﬁi varkant.“as

H% h 06 Cod e tlm159 3220318)201 HAQ 389)

& ii d.f fzasgﬁe%ﬁ ‘bet ween 1o

al buni n T agrrent=or bar Fant-as %@?&r?@bﬁéﬁ#ﬂ EP ‘399666,

251

egpnHA(De 1544) opran@led»—lg :200)~and fsrzagwent s hetweens »
HACL-X), "ihere X.I.s any. fiumber. £ ﬁmﬁi&ﬂt\ @ACQ;9§GCVSﬁé£Cé a
(one or nmore) half- I3|Of ecexten , .al buFf’Pn
t ransf er b andodhagrent s -al
used to format~the VEGEIDT ARG P01 Vpept Fz*ﬁ(@%“ ?ffﬂb% Génd
ammag@lmost:csonofpmhh@ iaventricomsre:i t can be conj ugat ed

usi ng any“stirtable method,°.such as, by direct fusion

to the VEGF -binding noiety (eg, anti- VEGF dAb), for

exanpl e by using a single nucleotide construct that

efcduteSp@mfsasdiSenupraet 2i n, wherei n
DNA Sequence
gagaaaagagaggttcaattgcttgaatctggaggaggtttggtccagccaggagggtecccttcgactaa
gttgtgctgccagtgggtttacgtttgctcatgaaactatggtatgggtccgacaggcacctggtaaagyg
tcttgaatgggtttcacatatccctceccagacggtcaagacccattttacgctgattceccgtgaaaggcaga
tttacaatttcacgagataattctaaaaacaccttgtacttacaaatgaactcattgagagctgaggaca
ctgcagtttatcactgcgctttactaccaaaacgtggaccttggtttgattattggggccaaggtacgtt
agtgactgttagttct
Corresponding AA Sequence

ekrevgllesggglvgpggslrlscaasgftfahetmvwvrgapgkglewvshippdggdpfyadsvkgr
ftisrdnskntlylgmnslraedtavyhcallpkrgpwfdywgggtlvtvss

e 71.1% nucleotide sequence identity to WT sequence

Domlh—-131-206 WT

Pichia MFa 206 dAb only &
Consensus (1) GAGGT CA TG T GA TCTGG GGAGG TTIGGT CAGCC

51 100

Domlh—-131-206 WT
Pichia MFa 206 dAb only & Rl L N &
Consensus (51) GG GGGTCCCT CG CT TGTGC GCC GG TT AC TTTGC C

101

Domlh—-131-206 WT
Pichia MFa 206 dAb only AT i B TS e T &
Consensus (101) ATGA AC ATGGT TGGGTCCG CAGGCACC GG AA GGICT GA TGG




the fusion protein is encoded as a single pol ypeptide
chain wwth the half-life extending noiety | ocated N

W@eoogH4EsTi nal ly to the VEGF binding noiety. PCT/GB2008/050404
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Al ternatively, conjugation can be achieved by using a
peptide |inker between noieti eg, a peptide linker
as described in WD 03076567 or” WD 2004003019 (these
I i nker disclosures being incorporated by reference in
the present disclosuresto prOV|de exanples for use |n2OO
t he rﬂéﬁﬂéfﬂ3112pﬁdﬂﬂ1tGlﬁﬂﬂ) Typicaltys ¢ ‘h
ehances Serlim Kal 1116 | viva i a polypept
whi ch occurs naturallymnn vivo and which resists 250
Pg£lad$§%gdﬁéﬁP6 FTemé%il b;y én"fi‘j Jenous | nech s W .
remove unwanted. ] itzﬁflcﬁL £ om the, or g@msmﬁ@wme f fjg
human) . For exanple polypept|d§ t hat enhances se[qu
hglc 1a|ﬁ; 1@ (]3] (ibAb on g@ § ‘eﬁji%dAfir T
t he extracehlukaf namrﬂx%ymmmtekms;é@ G&tmodwmn;m
proteins found at the BHloo '

uraF5O
T (292
tial%ﬁ»ltia% QE@ﬁA%I ns, | Q@@ﬂ g__ :

A )gGT
heart, SklNMGFMbﬂnﬁohsﬂﬁESSZ@rGU@HN@EQdW$€@$E&$pEGEﬁWCT
prote|£m%jg[29;9;e i-ns ihvolyved ifi Fc transport. In
eﬂbaﬂhﬁEﬁtédﬂfmlme3Bﬂ%ﬁﬂdtﬁﬂ—Qes&rlbed t hroughout this
di scl osur e °isrrstead>'of °t ke cuse® of an anti- VEGF "dAb"
|n an antagonlst or ligand of the invention, it is

= skill ed addressee can use a
pBNﬁﬁ%ﬁPPW@ or donaln that conprlses one or nDre or
al | o nvent ion

cttc aa atct taa ag%agcat cgct
£
s ?geif%f@%ﬁf Wy e

a@cd—a@'&g&iﬁ%@ﬁ?&&bag @%&ﬁg H@adaggfga@et%&tgmba gbR€ccgetgtat
dbsedcosty Rt agt @ cwhlsegh Gt ot et const baedqaecobdt gk yggt tacagt
t otqutovi de di scl osure of antagoni sts using such
domains in place of a dAb. In this respect, see
PCT €BR00B0004ed dnict ed 8t h February 2008, the
dPSE68F%E VEFIIRNT EIT P 891 Hie BT PO Wéf%ﬂ?gb? qw§ﬁ%ﬁﬂ?ﬁ%%ﬁprP?Fngfftl
oﬁE9Q§ﬁBEﬁYlﬁ@?ﬁlra??ﬁﬁyéFiﬁ%%pkEﬁ?wéﬂ¥¥%i8ﬁ ESHf t he

e S0, ERTRELSES A TASH) DAY gl variab o

bi ndi ngspecificity for, VEG- or the conplenentarity 50
det er meainAg1egions cofiistuch @cdAbeicnacsurt abh i ‘

fﬁfWﬁ“*e?ﬁﬁﬁéﬁFégon' (ﬂﬁﬁﬁm? “§<R5F¥E<E&£H§§%ﬁ§

consi sts of such a or consists essentl
such &)@Aﬁﬁl?ﬁéwhnt dﬁw§tmca’ e

Pichia.Pre 206 _dAb only
Corrprl SES %onsensus (51)

Domlh—131-206 WT (101)
Pichia Pre 206 dAb only (101) BEEICESEEIGARAGSAGTTENTHE SAG L TR G T T
Consensus (101) TGGT TGGGT G CA GC CC GG AA GGT TAGAGTGGGT TC CA
151 200
Domlh—131-206 WT (151) & k a8 2 B
Pichia Pre 206 dAb only (151) & iy
Consensus (151) ATTCC CC GATGGTCA GATCC TTCTACGCAGA TCCGT AA GG G
201 250

Domlh—131-206 WT (201)
Pichia Pre 206 dAb only (201) g JAGAL A ; ¢ 29
Consensus (201) TT AC ATCTCC G GA AAT AA AACAC T TA CT CA ATGA
251 300
Domlh—131-206 WT (251) BEAGCETGCEH SGERE BT
Pichia Pre 206 dAb only (251) &EUTCAGETAMARIEEAAMRSTENCHOTETGTRCEANTECEECTILNTEGE
Consensus (251) AC CT G GCCGA GA AC GC GT TA CACTG GC TG T cCC
301 350
Domlh—131-206 WT (301) BAGACGEEG I T A C L N S e R G G AR C I R C RS C G




dAb (or the CDRs of a dAb) in a suitable format, such
as an antibody format (e.g., lgdike format, scFv,

wo-28/18aly? , F(ab')2), or a dual specific |iganeCT/GB2008/050404
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conprises a dAb that binds VEGF and a second dAb t hat

bi nds anot her target protein, tigen or epitope

(e.g., serum al bunmin). Pol ypeptldes, dAbs and

ant agoni sts according to the invention can be

f or.matt edoas.a. var et yi.ofwsui-t abl.e.anti body.f.ormatsrn:

t hat are knmowmsin @hezawwtﬁsu@h@aeﬂfhg@%kwke%ﬁownaﬂgceT

chlnen%mmagtbgpgge§5lhﬁhﬁglzed anti bodi es, hunan

ant-h:hodt es, «:si Agl e 3aha1nfaﬁt|bod|es bISpeCIfIC

ant i bodi es ~rantibodyt’ hidavy: chai ns, anti body Ii ght

chalns honodlners and heterodi ners of anti body heavy
ai ns, antigenbinding fragnents

gqy of the foregO|ng (e.g., a Fv fragnent (e.g.,
cdac n FV g \ég% %cgtqc’ LE decg Ond%gcc )gc %tg@cctgtgcgg
{ttcg E%% E%bgk iégi gg aaggcctggaatg
a@c&éﬂé&agﬂﬂ%cg§ﬁg%baci§%agcoat agég gatt@c&ﬂﬁéag gctttaccatt
nB&Hd@h@ﬁkdéeEéddaBSadHEcafakaaﬁtdd&Qa{gHé@g&Hdﬁgcééhcggaggatactgcggtgt
madidtic g@th oy t e ccoarak endgcat dtagh nenit t eft guobyadokyt @netggtcaccgt
gksxwbc(e.g., polyethylene glycol, polypropylene
gl ycol, polybutylene glycol) or other sui tabl e
p@PVﬁ%FdeQHV§§W%“@ﬁﬁodlnents the invention provides
ali and ( an antl- VEGF anta onist) that is
R0 G - SUCH P T S KAV E R RV eRE Bt =eos £
y S GEETre Y8 a f%ﬁﬁ W%@g et2 heavy

tlyl
al'n S

h h f
f hZ' Var o é“@e&"%n%eqmte”@ém“&q o R ®Becn ropl acec

with a dAb of the |nvent|on In one enbodlnent each 50
of theWVarﬁa@FeTregtoﬁ§ : " gra. y i

r 6gi ofis) T s T.8nt aced wi't

donaln at Ieast one ot

! @rdns P]

°t He | SO i
var| a%q i'e ctoimﬁ?ﬁ s) 5E>haiTGcarcﬁGﬂcﬂﬁ[rddC£ﬁdIcld@ Iaﬂqctjg
format can have thF sare sp
speci tici,ti.gs., /I n sone
f or mat |s<be%ﬁavalen t T@

only), two (g, anti- VEGE
Speci Eéchlot 1a8S on1 0r15©XarrplT&,A

three. o PO
Tf;fgt t’%fﬂt ~Gan ga

250

¥ i g #
monospeci fieceand compri’ses: A dAbsct PFa‘lfTCIf‘Pa%GPt hfgcT AAGGE CG

Domlh—-131-206 WT (201) GI
Ecoli Sec 206 dAb only (201) CiF & Hieted
Consensus (201) TT ACCAT TC CG GA AA TCCAA AACAC CT TA CTGCA ATGA

251 300
Domlh—131-206 WT (251) HXEAG ki B

Ecoli Sec 206 dAb only (251) TCHE
Consensus (251) AC CCTGCG GCCGAGGA AC GCGGT TA CA TGTGCGCTGCT CCT

301 350
Domlh—-131-206 WT (301) AXGAHEGH o o
Ecoli Sec 206 dAb only (301) HBACETE
Consensus (301) AA G GG CC TGGTT GA TACTGGGGTCAGGG AC CTGGTCACCGT
351

Domlh—131-206 WT (351) CTCGAHY

Ecoli Sec 206 dAb only (351) AAGCHEE

Consensus (351) AGC

Codon Optimised Sequence 5

DNA Sequence



same specificity; bispecific and conprises 3 dAbs that
have the sanme specificity andanother dAb that has a

wa@ledoBaswawt specificity; bispecific and conpri SECT/GB2008/050404
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dAbs that have the sane specificity and two dAbs t hat

have a conmmon but different §gﬁ@[ficity; trispecific

and conprises first and secon Abs that have the sane
specificity, a third dAb with a different specificity

and a fourth dAb with a different specificity fromthe
f!géé&ttc§£&8@£‘gg%@@cég@‘t5 g%‘e‘ptsg tQEagc%tggmgQ&Jdtgcwgagctgtgcag
CONMILLS € QUL : :AADS- 1-HAL LAk, NaYEy A Ol d 18F Mlygyt anaggectogagtg
s@gﬂaagt&aﬂaycchahtggﬂggb¢ayébB@td%&agdﬂgat@aﬂatcégﬂaahééaagttttaccatt
f octrat sad{e@cgugaakadacEfalyay2;gdeabt gaakvccsoby)gceamdeeacggeggt tt
preparteticachgowecerrrodéTmentt tdohecdagGr ket Gromat s-tgrggtcactgt
antitgenbi ndi ng fragnents thereof do not crosslink

VEGF for exa | e, the format may be nonoval ent for

g%l orgfwgnd/ 0 ae?ﬁ,ﬁl,?fppéﬁqdpfyadsvkgrftl

Y’ nio cariiina
§ % ‘g% %yl% ilra % @X!{a%w gL T(t For mat. |f

des Ire
desi,redg. 4t’/hﬁU(l:IQ(§f"cJe' é%%ufeﬁ’éé*ﬁ%; Lﬁ:g 5&11%% g nutated
const ant region varl ant ain Const ant
region) to mnimze hinding to Fc receptors and/or 50
ab| I Pty teo. f%x””con}ﬂ eenit .o (See . g.° Wt €
57. B MBrri son.et cal.. WO.'8
aI \é\D 94/ 29351, Decerfrb
tlac i fventi,on. (pol ypepti des, dA d ni st
for mat tee-as a EflUStI(QﬂzTDJf ot-eirnathat ccontains a ficrst

| mTuno | obul i n si noql é“var,l abl e.domi.n ‘t~hat .S f,vuvsved %50
1-206 WT ) e

directd yo-t.a: a,5econd i pmun: e G
domai n. | fondlesisr edh:such @Gdrmerratseccrarﬁ fﬁurctsherGA ﬂsprl seg
a_half;|Lte, pxhendlnd i ety. .o exanpl e, the . gamd.
can1CoNMpLi e oayf i(rst taminogl @bul n-singl e variable

domai n t hatsqrs'sf used A?:ilc? EEPYCTECa CSEEBNEC A TCCCT A GGSEE
i mmunog) obuldsn.singl é: vari abl.e.dopain.Lhat s fiused.
diectd yst@e amyi rrmmoghobuhr nesinglees vari abl e .donmicn
that bi nds’"g&ium'al’byni " GEner &'ty tHe 6t %%f%‘f%’“&%“@t

t he peliypeptdsde d@mal rm e hat. have a.bi n@h ngA

bindi Wgz%gébwﬂym ?59 “““““ a‘target; and" er e' Gon
onsensus CCTGCGTGC A G’AC C GCGGT TC CTGTGC CTGCT CC
I i gand conprises 'q f|3511ke is a ter o 350

choi ceuntHowever, (some ®id: eqqt ati @ns, Ak 1: hroor zwd: hout

[ nker's:" iy, provi de petter. bindi ng. ch PR e SILeC

than other orientatians. orlentatlons e.g.,
dAbl Phitpker < dAB2; 35dAl§2_GPanker dAbl ) are enconpassed by

coll IC 200,dAb onl

t i nventJ.on..d éaj i g@cn

EXEMPLIFICATION

EXAMPLE A: Lead Selection & Characterisation of domain antibodies to human
TNEFRI1.



that contain an orientation that provides desired
bi ndi ng characteristics can be easily identified by

W@ emeasiwy. Pol ypepti des and dAbs accordi ng t oP€T6B2008/050404
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i nvention, including dAb nononers, diners and triners,
can be linked to an antibody_ﬁﬁ region, conprising one
or both of CH2 and CH3 donai ns, 5nd optionally a hinge
regi on. For exanple, vectors encoding |ligands |inked
as a single nucleotide sequence to an Fc regi on may be
used to prepare such pol ypeptides. The invention

MDOERUEINHHONS deferdedRes, dekivedBom iagde APtaYiBE Botlfollible selections
af orenenti oned dAb nononers e.g. of anti-VEG- dAb

nifHbPANEE Lo <OPASRTSEHU: CHsves ngeERebrggording to the
ag%%nt &%Hﬂijd ﬁg@l‘bas OItIuﬁlQI? TNTYRS %a{sgﬂlra{agé/d %ea s%%?@rcfcombinant
nucl e t1 des

optim ze ot de sequences encodi ng pol ypep
apetaiacitiedy feond R&ED) mstahs (e Nored6mR 1-026/CAS osPeptteein(Gdoao. 310-
ed sequepnces o

following illustrati on, codon. optim f .

aﬁmnwﬂfg@r. %@Eé}rﬁgﬁfY&ghth@aﬁrﬁmg%ﬁe% 108 ©p geerr ptigyigdion
bl . y . . o

5 TR VAR B OB Anlihl (ollbSel BP Qudilcdiffdl BRI Ca SAMD R

| hioldgicl asyay amt ealysireolssdBhamkextert ©f bptinpiazea by orass

expr essi on Pi.chja storis..(codon optim,zed . )

AR ERREEY M R R NI iR SR peR i Bk desonyine

apRdeRlbof abxcReh ERsrREx@og@l. cul ation taking into account
the degeneracy in the genetic code and naxi m sed the

nunber of nucl eoti de changes wi thin each degenerate

cpdon. encoded by the npucl eotide se ce of DOM h-13..
OO RERSRE el ME R RSB0 R g or - TR

t biedmetdsrk. DNAl ealiksletes ERpuethes: pHake belsdtionk athed@dRmed into a
variable domain that is identical to DOM h-13 1-206.
TREPresicEestor &7 xaiesspal thehle dhk fragaspist Peluble sidd fspgeents were

) op ] . i
UG BRI S0t Pk B 805 e o senee
DbfrarBefiNERE dinding dAbs, either using a direct binding ELISA with anti-c-myc

99qaLcantigl 1 gsaat ccqqt oqr 9021 Lag! LaReelog gLl UL f, oy

ranked according to off-rates.

The lead molecules, described below, were derived from the parental dAb, designated
DOM1h-131 (disclosed in WO2006038027). This molecule was selected from the
phage display library after 3 rounds of selections using 60nM of biotinylated antigen.
Streptavidin or neutravidin coated Dyna beads were alternated as capture reagents in
each round of selection to prevent selection of binders against either streptavidin or
neutravidin. The potency of the lead DOM1h-131 at this stage was in the low
micromolar range as determined in the MRC-5 fibroblast/IL-8 release cell assay. The
binding kinetics as determined by BIAcore™ typically displayed fast-on/fast-off rates.
E.coli expression levels of this DOM1h-131 lead molecule, as a C-terminally myc

tagged monomer were in the region of 8mg/I.



cttccggttttactttcgct cacgagact at ggtttgggttagacaggct ccag
gt aaaggat t ggaat g

WQ@eiosti¢deacat t ccaccagat ggt caagat ccatt ct acgct gaPCCHRH08A50404
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gggaagattcactatc
t ccagagacaact ccaagaacact t t gt agpt gcagat gaact cct t gagagct
gaggat actgctgttt
accactgtgctttgttgccaaagagaggaccttggtttgattact ggggacagg

g t.rt tactqgt..ttcttcc Correspondi ng AA
sggfh%ﬁc@%%iﬁf"élg"gféﬁﬁd@q pggsl rl scaasgftf
abeINVvY B Taiag ket Yorsat dRdgstipfty adsuk@std totgeherate mutants with higher

srdnsknt | %I gmsl r aedt avyhcal | pkr gpwf ge/wgqut | vtvss ) )
7Rotenay, 0@ | Burpred diophwtied chrapeteHsiics oS laygeAckr amino acid

o8l eapae de . i
RO aE A Rainc Sl L gadt €l oS REORaT L Gor - EasTesBgRe o

gggtege htmpacdfaaamino acid change per dAb sequence, library size 8x107) using an

ttgtgctgccagt tttacgtttgct cat gaaact at ggt at tccga
g%gra%@pgé’@jg@ggr%erase ener%orp% II,g Stratagene ,gseveggr%un sgofc selection

(e .
X ?%%%?gaglg%%rgcggg{%@é RéGRE CERIRABHHSPABAS GEALSY kAEIRE IS lation of

t tloac DMl bddddyat mateculcasbaadaeanirtogtad tchamga dbga ac fremework 1

085 PEs 3 2IREE ooy GRRA Ut BRAL 80 YSyHt cPRaFays 100-fold

gﬁﬁl%v?@fﬁc%tiﬁl%t&cf% etk ebd 3gtthe MIKOLT &IPSR UMY, In this assay
Sequence ekr "evgl1esgggl vapggsl rl scaasgftf

aNBt thveeH s)apukigcehish ip doodgfspadiey kgrone hour then TNF-a (200pg/ml)
ftisrdnsknt]yl gomsl r.aedt avyhcal rgpwt d tlvtvss
VS RAEE Mol o e S G EARSR AL (B s Wil Ring an 118

SRBY KNG COANR EIddith 889 (BROUANAETRFINALSRIMENEEs included in each
gaagt gcagct t ct t gaaagt ggt ggagggct agt gcagccagggggat cttta

aggictiatenatithegohgentration of TNF-a used to compete with dAb binding to TNFR1

ccagt atttacttttgct cacgagacgat tct t gagacaagct cct
g ﬁg/gtli Wg@g@qr@xiglately 7 %gof tl?e ma%?lmumg "(Igl%Fgoc gesponsg in this a?ssay.

ggtttctcacattccacct gat ggt caagat cctttctacgcagattccgt caa
aggaagatttactatc

t iradagataakadnpareaoaaty.siide ahnoagal gaaRLS actd digagited by
gaagat accgct gt

t
aekgbﬂﬁ%cg%mﬂeg@rgé@%g@a@%ﬁg&né svagrgiet bydhe GErgys kaggonsensus
Ih ARG GYHL b@l@l?ggﬁlis process an improved version of the DOM1h-131-8 clone,

DOM1h-131-24 (originally named DOM1h-131-8-2 prior to correction) was isolated
through BIAcore' " screening that had a single K94R amino acid mutation (amino acid

numbering according to Kabat) and an RBA potency of 200-300pM.

Further error-prone libraries based on this lead and the NNS library from which it was
derived were generated and subjected to three rounds of phage selections using heat
treatment (for method see Jespers L, er al., Aggregation-resistant domain antibodies
selected on phage by heat denaturation. Nat Biotechnol. 2004 Sep;22(9):1161-5).
During this selection, libraries were pooled and clones derived from round two of the
selection yielded dAbs such as DOM1h-131-53 which were considered to be more heat

stable. It was hypothesised that these clones would possess better biophysical



ctcatct Correspondi ng AA Sequence
evql | esgggl vgpggsl rl scaasgf t

WO 2008t1481wk r gapgkgl ewshi ppdgqdpf yadsvkgrft i PCT/GB2008/050404
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srdnsknt |yl gmsl r aedt avyhcal | pkr gpwf dywgqgt | vt vss
72. 6% nucl eoti de sequence |dg3g%gy to WI sequenceCodon
Optimised Sequence 4 DNA Seq ce gaagtacaact get

ggagagcggt ggcggcct ggt t caaccgggt ggtt ccct gcgectgt cct

gt.ac L o .

c 8'?‘16%366%%“{’ % OB LR ek GRURITS Y gne DSt ki bad gereagplined to
gganraggeclohg MmN Gh-131-83. This clone formed the basis for further diversification

ggt aagccacatt cct cca agggccaggacqcattctatgc gattccgttaa
g@’@toél@@tdﬂlteﬁt@é mdividual CDR mutagenesis either using phage display selection as
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76. 5% Atdliegtgaibesabeeheds wdentanparedinifordygigelrand biological

Codon Qptimjse uence 5 : :
St EEgag b et et By s DeREagytbe deygr st Bydhsgmore
OtHeGCRbREAIs (WIRACHEA B Aekir resistance to proteolytic cleavage in the presence
cctctggtttcaccttcgctcatgagaccatggtttggg acgccaggct ccgg.

e

g0 blaagret lgeeegyge. Leucozyme consists of pooled sputum from patients with

I0 SRI5HR A GCO B IRLPRL SRAPRRGEL LA ABLL R $Rhscd as o
t SirEPatfonacdgreadaang il Ringldaeedcd CHaAH A aGl &tsd BeOH] DGieee lcads
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apatinensa gapQigiheldshi Ippbkgoid phy padvkgrd 4 strategy was developed to

S ge gcst l%onrtiln)f)lr(gvrggsrlesrisatgr%te%(\)/ ¥rggsa1r|1| IP\Evrag ﬁ%otﬁjﬁt%\lgg&l %}alt \s/&cﬁsnsnproved trypsin
resistance could have a beneficial effect on other biophysical properties of the molecule.
Essentially the standard phage selection method was modified to allow for selection in
the presence of proteases prior to selection on antigen. To this end a new phage vector
was engineered in which the c-myc tag was deleted to allow selections in the presence
of trypsin without cleaving the displayed dAb off the phage. DOM1h-131-511 based
error-prone libraries were generated and cloned in the pDOM33 vector (see Fig 50 for
pDOM33 vector map). Phage stocks generated from this library were pre-treated with
either 1 mg/ml or 100 pg/ml trypsin at 37°C for 24 hours, subsequently protease
inhibitor which was Roche Complete Protease Inhibitors (2x) was added to block the
trypsin activity prior to selection on the relevant antigen. Four rounds of selection were

performed. Soluble expressed TNFR1 binding dAbs were assessed using the
BIAcore™ for their ability to bind TNFR1 with or without the presence of proteases
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TNFRI . Domai n anti bodi es generated were derived from
phage libraries. Both soluble | ecti ons and panni ng
to passively absorbed human TI{IEEF wer e perforned
accor ding to the rel evant standard net hods. Human
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screen for the presence of anti- bi ndi'n

Abs
emthémanlmtlhgdlas dihedlaree pionel RMED- B%l Mk I@QMtlE 131 3P and
| Acor.e usin
SPOBITP1r2s BrATRGD ATl et S hewp i Fisgrechi p and

ranked according to off-rates. The | ead nol ecul es,
descrl bed bel ow, were derived fromthe par ent al dAb

Asiiyihneidhc MaenUcsIasdgicsminsddg bEIRWA2006038027) . Thi s
t
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bDQIM hiyi} 181 éxd 6ot bigeing tGhumpd ANFRIIN or neutravi din
coated Dyna beads were alternated as capture reagents
in each round of selection to prevent selection of

DCEgS g DS M P a0 20
t foer birslangriodruomol racombange FalidetpessaedilminamI VAR 1 MRE: &ssessed by
20 f b?z&goqleﬂ?etmaly%lssA%a ly(selg%v%s %grrfed ¥ uQ{ng b108nylated human TNFR1. 1400
RU of biotinylated TNFR1 was coated to a streptavidin (SA) chip. The surface was
regenerated back to baseline using mild acid elution conditions. DOM1H-131-202,
DOM1H-131-511 and DOM1H-131-206 were passed over this surface at defined
concentrations using a flow rate of 50ul/min. The work was carried out on a BIAcore™
25 3000 machine and data were analysed and fitted to the 1:1 model of binding. The

binding data fitted well to the 1:1 model for all tested molecules. All Kp values were

calculated from k,, and k. rates. BIAcore™ runs were carried out at 25°C.

The data below were produced from three independent experiments. In each experiment

30  the results were calculated by averaging a number of fits using highest dAb



bi ndi ng ki netics as determ ned by Bl Acore(tm
typically displayed fast-on/fast-off rates. E. coli
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a CGtermnally nyc tagged nononmer were in the region
of 8ng/l.Affinity I\/aturationﬁgb | eads: DOM h-1 3 1 was
taken forward into affinity aration to generate
mutants with higher potency and inproved biophysi cal
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t vhidNNiSs b bvaage dffiony whl.0fnMt was derived were
generated and subjected to three rounds of phage
sel ections using heat treatnment (for nethod see
Jespers L, et al., Aggregation-resistant domain
anti bodi es

Receptor binding assay:

The potency of the dAbs was determined against human TNFR1 in a receptor binding
assay. This assay measures the binding of TNF-alpha to TNFR1 and the ability of
soluble dAb to block this interaction. The TNFR1-FC fusion is captured on a bead pre-
coated with goat anti-human IgG (H&L). The receptor coated beads are incubated with
TNF- alpha (10ng/ml), dAb, biotin conjugated anti- TNF- alpha and streptavidin alexa
fluor 647 in a black sided clear bottomed 384 well plate. After 6 hours the plate is read

on the ABI 8200 Cellular Detection system and bead associated fluorescence
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fromround two of the selection yielded dAbs such as
DOM h-131- 53 which were cons[ﬁg ed to be nore heat
stable. It was hypothesised t t hese cl ones would
possess better biophysical characteristics. Sone
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To this end a new phage vector was engi neered in which
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libraries were generated and cloned in the pDOVB3
vector (see Fig 50 for pDOMB3 vector nap). Phage
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wi t/h
DOMI1H-131-202 0.11 0.008
DOMI1H-131-206 0.07 0.01
DOMI1H-131-511 0.19 0.01
Enbrel ™ (Etanercept) 0.20 0.07

Anti-TNFR1 mAb # mAb225 0.08 0.003




either 1 ng/m or 100 ng/m trypsin at 37C for 24
hours, subsequently protease inhibitor which was Roche
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the trypsin activity prior to selection on the
rel evant antigen. Four rounds é sel ection were
perforned. Sol uble expressed’%ﬁ R bi ndi ng dAbs were
assessed using the Bl Acore(tm for their ability to
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DERewRty ghmospal fiopfrthar studies51 1 and DOM 1H 13 1- 206

wer e passed over this surface at defined

concentrations using a flow rate of 50m /mn. The work

was carried out on a Bl Acore(tm

Material production for protein characterisation:

Protein A based chromatography resins have been extensively used to purify Vi dAbs
from microbial culture supernatants. Although this allows a single step purification
method for producing high purity material, usually >90% in most cases, for some
molecules the low pH elution conditions can result in the formation of aggregates.
There is also the issue of the limited capacity of affinity resins for dAbs; this would
mean the use of significant quantities of resin to process from fermenters. In order to
produce high quality material for characterisation and further stability and nebuliser

studies, a downstream purification process was devised using a mixed modal charge
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were cal cul ated fromkon and QJ rates. Bl Acore(tn
runs were carried out at 25C. Ege data bel ow were
produced fromthree |ndependeA experinments. In each
experlnent the results were cal cul ated by averaglng a
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Wwiasihnmw cahunay eheageteaf isichit¢d/bypH grz@ﬁutvnusmg @eptusion buffer which

DY TS ok SRETEYasB apt Bty S or St Ve ehily

a&@@ﬁdmgaﬁuﬁ@gr $MRe O&dﬁeangfelﬁé&c al pha to TNFR and
the ability of soluble dAb tTo block this interaction.

The TNFR - FC fu3|on |s captured on a bead precoated
eceptor coat ed
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beads ncu at ed W

bei@bimatopedphyi gams eenddiek restdvt HMW%nﬁtﬁdnﬁtoﬁl%lﬁHﬁMS zﬁchhol oxidase
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brersnhl thg dAb dobiEmdt biidikarfd isl edcesared tronmthe it thironigh Eﬂn:E)tox_m and

uced. Data al ysed using the_ ABI _8200_a | S
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a si gnoi dal “dose response curve with variable slope
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present.

Protein characterisation;

The material produced from the 5L fermenter runs was characterised for identity using
electrospray mass spectrometry, amino terminal sequencing and isoelectric focusing and

for purity using SDS-PAGE, SEC and Gelcode glycoprotein staining kit (Pierce).

Identity:



concentration of TNF- al pha used to conpete with dADb
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representative graph is shown in Figure 39 show ng the
ability of dAbs to inhibit thﬁgﬁ[nding of TNF- al pha
to TNFRI. In all three experi ts the negative
control sanples (HEL4, an anti-hen egg white |ysozyne
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dbized beitlmgr pleghield wandiffeasnt dorsianh proteipot ency to t he
commercially available anti-TNFR mAb, MAB225 (R and D
Systens). Expression of |ead clones fromPichia
ppgtiQfi s was carried out as described bel ow The

primary am no acid sequence of the three |ead
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t Bgronaiberdsl avhs @bl pet o el OMEhrondidke RA6Ls of eritynFéesize exclusion
synthetic Eenes were cloned into the expression vector

t
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cells were onto I ncreasi ng concentrations
of Zeocin (100, 300, 600 and 900 ng/m ) to select for
i e integrants. Approximtely 15

clones with tipl :
N E T ogggh stabilyy farsaIifYc EdRdtduct were sel ect ed
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t Batuthated@len@fatic degradation by proteases in the lung environment. It was
determined if the protein could be delivered using this type of device, form the correct
particle size distribution and remain functional following nebuliser delivery. Therefore
the intrinsic stability of each molecule to a range of physical stresses was investigated to
determine the baseline stability and the most sensitive stability indicating assays. As the
stability of each protein will be dependent on the buffer solution it is solubilised in,
some pre-formulation work was necessary. This information, such as buffer, pH, would
also be useful for understanding the stability of the protein during the downstream
purification process and subsequent storage. In order to characterise the changes in the

molecules during exposure to a range of physical stresses, a range of analytical
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However the presence of salt reduces the effectiveness
of endot oxin renoval such that a typical endotoxin
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salt was nmeasured as 58EU/ mM conpared with a | evel of
<1.0EU/ nl obtai ned when no salt, was present. Protein
characterisation: The nmateri al broduced fromthe 5L
fermenter runs was characterised for identity using

el ect ros nme ' rmn

oS M PR RETSED TR P A By v s
UsdsRin O 701y 1iOldEan4li duetyeogRing ks @y @tlenddzgiaimidifparison to
kit (Pierce I dentity: The am no term na

aRSIN &l 3éf5) Ifl hEh gliflsrenes betwices DQMEHGR 1@&@%%8 uﬁﬁﬁﬁ,ﬂ 1-206 in
"5 B SHREBOR IS s hos BT AREPLERTR fl 8Bin and e

b Bifirk evithest adtesn ge tbucotymncb0: 50 HNG acetonitrile
containing 0.1%glacial acetic acid using C4 Zip-tips

[l ).. Th d f h of the th
(N0 ek (G TEA, 0,8, Lo cach of the (free
FiL Ty R ARG e U T T

didahgiherReRridfeter ZDECY Mat Deedf t6 midakire thedhelting tdripe@stiak (T.,) of each
di sul phi de bond. | EF was used to identify the proteins

badbdn Brttpr&iobinspn {ipifem AgRisitgniRehiesep i padewe pl three component
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PESDeFLElle TR ICRRABEALS, 05 NESFLLQIEA SRR ranse o
| B -dOph ileatee sélusomdlte thedreticabpl whsddtstadnédrahlthe proteins primary
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were | oaded onto a TOSCOH SWKL col um fl ow
Of B MOMilH-1MeRiG @0phaslepds PBBOM 1I0%3é+31dr{6]1). For all subsequent

SSrERenEis Bl Pbndb? il-Res b p BB £ AP cfopROMIH-131-
NegEBag ¥nd DONEIH M 2B e2@ABH Nb @nd e D@NHH-m-SIﬁl: (9 1fpH 7.5
|

nebul i ser device. This would nean the protein cou
pot BrittoraRplingorplefesnthe msylerigeswimeiissdrin daele Bthetavel
stresses depending on the type of nebuliser used and
coul d

Table 3: Summary of the pH and T,s of DOM1H-131-202 (202), DOM 1H-131-206
(206) and DOM1H-131-511 (511) as determined by DSC in Britton-Robinson
buffer at Img/ml

dAb pH that gives greatest Tm (°C) of the dAb at
intrinsic thermal stability the given pH
DOM1H-131-202 (202) 7.0 68.6
DOM1H-131-206 (206) 7.0-7.5 65.8
DOMI1H-131-511 (511) 7.5 58.0




be subjected to enzymatic degradation by proteases in
the lung environnent. It was determned if the protein
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correct particle size distribution and remain
functional follow ng nebuliser gelivery. Therefore the
intrinsic stability of each ﬁ&ﬂ cule to a range of
physi cal stresses was investigated to determ ne the
baseline stability and the nost sensitive stability

i ndicating assays. As the stability of each protein

widthndesslepandegingon the buffer solution it is
solubilised in, some pre-fornmulation work was

néddbe leag dAPRneTq srmepiHErGdoR coBUdHEah Y THRSPINGONogIatap IR cut-off),
2 SRt Qi SHEY Imafxﬁrﬁulgr%gﬁl%ﬁhzggd Q1046 chtrQPd\Je{a; %po?lfcohge‘?l ation.
protein during the downstream purification process an

s Bhpeipuannd weiteqreagamed in RiittterR dloinadmandlek er ths endsheable pH. Sample

changes i£ the nol ecul es during expqosure to a range O
pHRYSEE P %9“@%@%{“%%%@%@%& yHmesPtise ARg derddion from
W%%ﬁcféﬁ%gn&ﬂﬁgﬁ@rﬁre%t%l@d SXGLigd ?é}c F- QIR EQU RN MN{HREC) |
SDS- PAGE and 1soelectric focusing (I EF). "Assessnent of
protease stability of DOM H 13 1-202, DOMLH 131-51 1

and 131-206: The, pr ot eas tability. of H-
T RIRE o pins cog A e RES Bae oy o3 ea Briton-
aReBBSA b Yer BB AG IOt P 1 AN20Y Q03) Ad DOS1 RSB flaek ((j206) showed

bi nding activity after pre-incubation for define

t lovegp sgoaverigsrihaxewselcd roppare isOM Iihd B b:dil ik )ybut still within
14&%%{%@1&%80“ nyl ated TNFRI was coated to a

sffe avidin (SA) chip. 250nM of DOMLH 13 1-202,

DOMLH 131-5 11 and DOM 1H- 131-206 was incubated with

PBS only or with 100mg/ m of trypsin, elastase or

| eucozyne and_ 24 hours at 30C. The reaction

for 1, 3
m%@b%m%bﬁﬂﬁ@ﬁvﬁhh%kﬁééﬁpﬁon of a cocktail of protease

i nhi bitor The / pr ot e . .m xt.ur wer e then

o DR ie Uigery! T BAReR TR GuMal! MRS URES dhBFRRRERS e anb
SH&H&@ﬁ%&ﬁ@bﬂ%ﬁ%h@&kﬁu&ﬂg%&ﬁﬁeWﬁ%eb?ﬁ&ﬁﬁﬁﬁ@%@v%&immxe

| Qul 0.1M gl'yci ne pH 2.2 between each injection cycle.

Thepdriaady . ibwapshapoMor the (1t time that ngholsatiqnid the Al In thad

1 31-206 hou to. h n.INFR {at., 10 s .
P it it SRS PR Qe PRE B b brrg v e
t perd@adyl dTdirs\getwi<s hoW) orTRt easkag dBEAEP Wd(Ibithaihtalting protein
were carried out at 25C. The data was produced from

t Fmsonakige Jdiisdis dgrthex gescribahPeowThe bar graph indi cat es

Comparison of Performance in Various Devices:

DOMI1H-131-511 (511) was tested in six nebuliser devices comprising two devices
from each of the three main groups of nebulisers for liquid formulations i.e. ultrasonic
nebulisers, jet nebulisers and vibrating mesh nebulisers. In each device the dAb was
tested at Smg/ml with a range of PEG concentrations. For each sample the percentage of
droplet size <5um was measured using a Malvern Spraytek Device (Malvern

Instruments Limited, UK) and the results are shown in Figure 35. The stability of each



mean val ues and the error bars indicate standard
deviation of the results (for results see Figure

wQ@2008h1491yms found that DOM 1H 1 31-202 and DOMPCHGB3008/050404
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1-206 were shown to have greater resistance to
proteol yti c degradati on by tr_%ﬁi_n, el ast ase or

| eucozyne in conparison to H1 3 1-51 1. The

di fference between DOMLH 13 1-202 and DOMLH 1 31-206

| PuGRURA SO ABu PSR e S R BRUE e gpsampte

| @UEhZaRlimdived HBih iatiabinhictiyl @fadehehnthoeh sl iRGoPSEed aerosol.
In order to deternm ne at which pH the nol ecul es had

t hBe gselit Bay be peeniin figyre X fFherlessithaextet oh dimgy formation the greater
CalQiduiRt er (DSC) was used to measure the nelting
tenperatures (Tn) of each dAb in Britton-Robinson

bMdsedevidds chi déliven4Rabomsore dfshabgied tpnofatiohrie éhe correct size

conmponent buffer systens (acetate, phaosphate an X X
bE1EE 8y he gy JSERBIETED! hpuliese doyicppangd; ¢ egnebuisen
10cVifesRfr AR 'E@ttér%/ﬂﬁ P ARDPECERER QEViE&lelReri glore than 80%

deternmined fromthe proteins primary am no ac
seheeRE6. is Frebudet e tho3GfTet. AdipiRci@bsenhidehveri evithAIG raadso observed

their, greatest intrinsic thermal stabilijty was found
R L U e et

DOMLH 13 1-206 (206) and pH 7.5 for DOM 1H 13 1-5 11
(51 1). For all subsequent stress and stability work

t hapdriintlpaetngtypHshedAb was etsoflounddadh retalned pier nebulisation (see
DOMLH131- 2Q2 (202) and DOMLH 13 1-206 (206) pH 7.0
a%eéulftsolr“%lﬂﬁ?ﬁ%flsl-sl 1 (51 1) pH7.5in

Britton- Robi nson buffer. The results are summarised in
Tabke of Bugleowdditabs:e 3: Summary of the pH and Tns of

DOM 1H 13 1-202 (202), DOM 1H 13 1-206 (206) and DOM
1Bue 1@the1&wdr stabfliy Df DEIM Bt Erlpd I1dd 1 by tHoS@niM phosphate formulation

Bri _tronhgobei ns ff8 a SI /rpl tri nVsi c .sol E:illisi&/}{[hinthe

t BW§rigniagier o A0V ARS SHRErE ACPSEOER W

CeibE whtdal dMinASRIaBoGRAGAND Rt AE sty Bf £ $810@dd df abbBt 2% to about
detéernmine their maxi mumsolubility and the | evels of

r oGy 19Hbin Hord ehosphipiednffeEggréainmgnt 2o(we/v sucrose) to help

perforped d.n. Britton- Robinson buffer ren
PR T G Rl Rt e e SO 1202 202

MeasDOMI 1M 61-286 (200 heedkigheraNds g idincaRohdi@tubly improved

reggg&tg]re‘; tggrgfaﬁ gttr%g:f{ghotge ineo(l:e%{lijeg %ve?es te\é\‘gld Iin gg‘[h %?er griegq;lal formulation
buffer and in Britton-Robinson buffer (which has a lower viscosity than the formulation
buffer). The dAbs were tested in both the E-flow and Pari LC+ devices with run time of
3.5 minutes at a protein concentration of Smg/ml and the particle size distribution
determined using a Malvern Spraytek Device. As a comparison, a marketed drug for
cystic fiborosis (designated standard protein X) that is delivered using a nebuliser
device, was tested in its own formulation buffer. The results are shown in Figure 37. For
good delivery and distribution into the deep lung, the ideal particle size is less than 6

microns, e.g. <5 pm. All the dAbs give comparable levels of particle sizes that were

less than 5 um in both the Britton-Robinson buffer and formulation buffer (as described



It was found that all proteins could be concentrated
to over 100 ng/m in Britton- Robinson buffer. Both

WOSNBA117 31- 202 (202) and DOM H 13 1-206 ( 208)T/SHBoMSI50404
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| ower recoveries than expected conpared to DOM H 13

1-5 11 (51 1), but still mﬁthiT accept abl e | evel s.

Nebul i ser delivery of the | ead ! GAbs: By testing

di fferent nebulisers and formul ation buffers it was

denpnstrated that. the .dAb. coul d .ef fectively be :

GETROT A S el P 2T B bl fiending gg paicutany

VBérR filcTiP 0t tpadtulcthg pattiodeSwiskin\Wie do@fect dige fahg&le. & bamictedab um.

nebul i sation of the dAb in the fornulation buffer

pi BaleRusaniraiionpd $ha b puthe cep of de devige s fefgenised by Asso

( ' f dr : :

CFRERRLEHn BLOR IS RPEARILARE. Rt B0 fPleit Soncentation

f didatolt olnalge kignifidahdy inslidating et neldee thelpectetvedc@wehicle is

Compari son og Performance in Various Devices: DOM 1H 1

3R§%§m¥1151w Ylisge dutipg ddyerh six nebul i ser devi ces

conprising two devices fromeach of the three main

gCBHASsioh: nebulisers for liquid formulations i.e.

ul trasoni c nebulisers, jet nebulisers and vibrating

nmesh Ntk bedr demdnbtr@ad s deviigel dbbee tAbpyRpepti@ss @@hat dAbs can

5mg/ml with a range of PEG concentrations. For each

s harpetalliserbingaippenelzgampgreigly gy atably nebulissideviges and importantly
r S . . . i | I, .

| EFUEE S ta\ Ry A VRl R AN R KRR R fbro s no

Fhiguifeadaggtheti@t édsevie Yoltfwirg adtadisgion. &ltcarvideesingenhancing

nebul.i sed s assessed using SEC to apal yse the amunt .

of XGRIRYF e a%ﬁEﬁaﬂae 6‘?4‘?@ (9 @@&“E%’E ft?qnﬁ{]aflﬁ’é’ R?étﬂﬁ‘g? ﬁlégglsmbuﬂon

h . . i . I _ _

DM UOE e Ao Ty 0Pl B ot Ty fmproving

oflAtidalevery or tmatdeemlunpe greater the stability. Most

devi ces can deliver 40%or nore of the liquid

formulation in the correct size range but the eFlow (a

vi br at DagverpshdAsh tcI8fg ERVIS&EDe B0 OBy ih&rehdnd @k dAD

nebul i ser) devices performbetter, with the PARI LC _

( sensetration foecxdainley e convgninaiioa alivario sovst iheg/ mE@d; dslivery time

I Ne ed in,t huf fer....Thi s increase in delivery with

P‘g@l&% aaP]sr%du(%Eg%}nv e%b \S/\Am?'lll%f reamgllxglt\{)'w and, to a | esser

extent, with the PARI LC+.

EXAMPLE 1
Phage vector pDOM13

A filamentous phage (fd) display vector, pPDOM13 was used. This vector
produces fusion proteins with phage coat protein III. The multiple cloning site of
pDOM13 is illustrated in FIG. 1. The genes encoding dAbs were cloned as Sall/Notl

fragments.

EXAMPLE 2

Test protease selections on phage-displaved domain antibodies (dAbs) with a

range of resistance to trypsin




I mportantly activity of the dAb was al so found to be
retained after nebulisation (see results in Figure 8)
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of DOMLH 131-51 1 (51 1), the 50nM phosphate
formul ati on buffer contained 93;h PEG 1000 and sucrose
(and has a viscosity which iS thin the range which
is defined as about equal to the viscosity of a

Zglogfoihiﬁ%g%lﬁgf%g?"tdé%@? ﬁ% %‘% BRnmo slgllilof}f)wh 131-

PF OLvAGth binds TANPRIT &40 Jb@mﬁlmarome Tehad bV 512830 1, Ahich bind
both DOM 1H 1 31-202 (202) and DOVMLH 13 1- 206 (206)

haFE A gtrse clpped B pIAVY A sid dhegss slisplay g theserdgrbswede produced
SN o 48 BRERIRLRLT By S PR Bl

desﬁstp@ﬁddaahlPrMndhuérfeér (which has a | ower viscosity

than the formul ation buffer). The dAbs were tested in
both ¢ HBe EXME B TRt o FRAEcab O LBG VFY e By FebAypsin

3wﬁet’ﬂe@féﬁ%§ iRdlatd RORER! 'Re%f@ﬁt‘ﬁ@@%r dt%ghfala‘u&{ wadBsBse @Rl lows:

the particle size distribution rmned using a
MaAb €img/Br) aylR Bk w@emcu‘eated\snta typsipait #6 gp/mlat A0 etfm&mg ina

ot FEER28 el 86 Ry ATRUBAR G0 HoUi-gR RGN before

t e&lig6h bint El’ﬂsﬁl Qﬁ‘d‘thfeﬁ L atHoan 3Mdub L hnd INBoreS PhdiSas@h&ivity was
shown in Figure 37. For qgood ‘del | ver)ﬂ/ and di stribution

i pewdrained bbe@cbhmw Raadhe Goga¢te Emtcas@ lénbutczre (39 fpléayged by

than 6. m.cr.on
1mmgrrs%jl i li e13cle 1§o%e1;1 and {or%ge on 1ce % a&g 0 ach fiAb sample was

t hﬁi@ec?.leﬁﬂy hﬁlal?@tdfbytdl‘@t@ph&%ﬁﬁl OB@ tNd"if%ﬂ nolofs "@ﬁcﬁiél del and proteins
formul ati on_buffer (as descri bedearlier). However, the
hW@We“ftalv‘?%WBErStlSﬁBé‘FeQ K& fornul ation buffer could be

par ti cyl,arhynISIR] Lid ﬁbM l%r2@%@?#&%{%&&@%&%&%%@tdﬁhﬂg the

the correct size rang
c first dtrea BduronDOM Iﬂq% d)’(bM4nl 30kt auipDOM thhE3 ldﬁl\/li wercwase stable,

det rmned by A nmeasurenents before an
|dﬂ&eétl%ﬂ1y th dARS f?lﬁ’gl?ﬁ%}n’tnﬁépp%fﬁ%t ags%?% .hﬂurs 6. 2).
Concentrh@ cﬁ'éepcﬂ F?)%QHA%QW@M% eRLbAERR thy ph e@éﬂc%%tf'n? sin to

t hat ne!t er th otein nor vehicle is pr ferentia
nemmat@ Efdr}msumlrngst@teiemf ®hyge-Geplayadsd Adrs: cohtalatmlswildeén results

ag rt[la)% W&%ﬁﬂe 1solage ub?e gAgsb o\ya(lerloturs] %E)n enI[rXt?oe 3of r@%mﬁ i
incubation times were tested. In all cases, after neutralization of trypsin with Roche
Complete Protease Inhibitors, the phages were tested for their ability to bind a generic
ligand: protein A, which binds all Vi domain antibodies (e.g., DOM1h-131, DOM15-
26, DOM15-26-501) or protein L, which binds all Vx domain antibodies (e.g., DOM4-
130-54, DOM15-10). Phage were also tested for binding to target antigens. In both
cases, binding was assumed to correlate with retention of the dAb structural integrity
through resistance to proteolysis. The binding activity was measured either by ELISA
(using conjugated antibodies against phage) or by elution of bound phages and titre

analysis following infection of exponentially growing E. coli TG1 cells.



be nebulised in a range of commercially avail abl e
nebul i ser devices and inportantly that they retain
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and there is no significant aggregation observed
foll owi ng nebul i sation. V%en_ggégosity enhanci ng

exci pients, such as PEG are a d to the buffer

formul ati on, partlcle size distribution and per cent age
dropl et. siz
potent&-% v%h*’

Del i veEXcHodAblARs tr@att:ch ﬁ)ﬂOﬂB go@m r@dtﬁ @erﬁ}%rdttﬁm \@MEQ rehh}ge of trypsin
i ncreasi ng the dAb concentration for exanple a

cericenirations o1 00¢2/mh 100 2ambind Upggih Traaan Aeliyipevys Rlpeked with

r 0
ERRRR o AP AR BB 5l W bl Undles QR Aok in 206
?MZ}W&ﬂlym\P@S, MC,ubﬁtmtBhﬂﬂaM oSt tinylite & aniBthecpﬂnbdllaﬁﬁﬁlman

u5|on roteins age coat protein
I%‘]BI%WH@% rt%leép%%em@ tg@quPquthtsr“éﬂpéﬂg}nncqﬂF@ beads
@ﬁﬁ%ee&@ﬁ\ﬁ%@ Qﬁ&ﬂkd}%@'ﬁ% Wi eodl&fk%g &SomadHoluf Nabbm
agnent's st prot ase sel ections on
ptmgeraﬂms pYithv2d Maowell m RB$ weodadsisd(ahdiby mnittufe veasrthergecubated

ODE%&W%%%E@‘%g g‘ﬁ,]rtogwt trB%ESi Th e‘i& %? %lﬁcms e?n og gtegéb‘b S’[my@ﬁbeads were
bedreisd SN a ro@eﬁﬁllg AL - [lﬁ)ooum%e% @ve@@@amafag ®y=3¥hkhing the
whi ch bi nd VEGFA, were cloned in pDOML3 and phages

dbeags axghhgmphéfsté lonbe! QAbﬁ)eTvme@cﬂﬁ)cled’B& ddruidpyages were cluted with

;p§2?€ﬁ?£{|on %geﬁg en Uﬂ%ﬁ§§” &{ |tered%%§%ﬂj;pHE;0

aban&l dﬂﬁkgs w@res@deay@dlf@ct Eﬁ}ﬁkﬁﬁn@illyaé?rbbvhrtgyTGD célﬁﬁ(bﬁé hour at 37°C)
degra ation by trypsin when tested as isol ated

pist Rlpted onﬁ@gﬂ@toaﬂ@ elafes. deypaviereilibaias oxgsihs ai7a and colony
f

?é/dn?%"ﬁerg?ﬁaﬁig((g&gf rﬁﬂﬁ) 4)I 21‘6[8%% aSst li!ts %EQ%S%QG%{JBE a&il%crtmn with
r atcubatm)h waith llo(blngml trypps. MherSarmp labsut(2310-folg incinge ingkepicld of

di ately bef
MI15 &fe) mn comparlson to DOM15-10 and DOM15-26-501.

A second experiment was done to further confirm these results under more
severe incubation conditions. Phage displayed dAbs were treated for 1 hour or 2 hours
at 37°C with agitation (250rpm). The best results were observed from selections with 2
hour incubation with 100ug/ml trypsin. The yield of DOM15-26 was 200-fold higher
than the yield of DOM15-26-501 and 1000-fold higher than the yield of DOM15-10.

In a third experiment, phages displaying DOM15-26 and DOM15-26-501 were
mixed 1:1 at the start. They were then either incubated with trypsin (1000 pg/ml) or
without trypsin for two hours at 37°C with agitation (250 rpm), and then selected for
antigen binding as described above. Sequencing of ten colonies from each selection
revealed a mixed population of clones for selection without trypsin pre-treatment
(DOM15-26: 4/10; DOM15-26-501: 6/10), whereas all clones from the selection with
trypsin encoded for DOM15-26 as expected.
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biotinyl ate ' (Leconbi nant human VEGF ( R&D
syste i i Ha 40 t enper at ur e.

St r epanioN1-180.3U echsheaetBin((RMARERI® O R&scribed above. The

(I'nvitrogen))

t hat were pre-blocked for. one hour at

r Byameters that were varied were: concentration of trypsin, temperature and length of

incubation. Biopanning was done against IL-RI-Fc (a fusion of IL-1RI and Fc) at InM

concentration in PBS. Significant reductions in phage titre were only observed after

incubation of the phage with 100 pg/ml trypsin overnight at 37°C (see Table 5).

Table 5
Length of incubation | Temperature | Trypsin concentration Titre
1hr Room temp 100 pg/ml 1.8 x 10"
1hr Room temp 10 ug/ml 7.2 x 10°




tenperature with 2% Marvell in PBS were added, and the
m xture was then incubated for five mnutes at room

W@ eoopasEriture. Al of the incubation steps w t hPCT/GB2008/050404
Dynabeads were carried out on a rotating wheel.
Unbound phages were washed a\g%(%py washi ng the beads
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Tests wi th DOW-130-54 on phage DOW-130-54 was tested
in asimlar protocol as described above. The
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trypsin, tenperature and | ength of incubation

Bi opanni ng was done agai nst Ih- | -Fc (a fusion of
IL-1RI and Fc) at |nM concent Afion in PBS.
Significant reductions in phage titre were only

observ after incubation, of t e Wth 100 /

Crype Regdr R egpti o Sheb g P0aR i Al Ifalbmperatur
Wot 317°DQVE Bppdpri b aggppBVkdictibn PrdsspRamehagdsaiglding dAbs of
related to DOM I h-13 1-51 1 by am no acid sequence)
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Conpl ete Protease Inhibitors (Roche). Serial 2-fold

dilutions of the phage were carried out down an ELI SA

pl ate EdaMBLRidt h InM TNFRI, and bi ndi ng phage were

det ect pgh st be18iohof Mhase IR 1ayddG e pERMMet §f @iRaid RRAMELdies

bel ow Th Tabl'e 6. Table bIhese 1est experlnents

cl ear | Joghepertdnas weGOcraajédriising therfgbevmgaldds as parent molecules:

S BRRE3 TatH, Boadisr S RaRee s By B fabesr Random

VHutRiess e iR8SdRkd tHle SeARAS FOR REAL 8R! $tBdtSycBY Mutazyme 11 kit,
trypsin. Incubation time with the protease can be

optotinylzed prigrereanshS-phage! tinypitayerd bl readtioge giffee digestion with
L Pr ot ease sel ectd of age-di spl ave 1

LR PSSR ER B RhsRLu RS e Rl iy sospupddin-

CeadEstads hmpligdal el pIOOMIG 4 Aascoa®siraidaintsite®| ECIEBB] cells

DOVK- 130- 54, DOM h-131-51 1, DOML5-10 an ,

Deres T losmsd withibio Buiiiddigadins niie Fesultingrip igetePEoifg ol

g v P [ ) t erMut 4z lnb AKi 121

DRy e PR IR Kllet s RUDEROSHE MATUTR I (DMt f31-511). 6

mk 108@pOMIA- 1 0Ahh@Bx K’ gDEM b26v55%5). Sai | and Notl, the

inserts were purified from undi gested .products wth

st rept AY38i Iipeigt ctee Brsnared i dongls pess miktign apd

t R SRAI&SAPHY ng sites. E. coli TBI cells were

transfornmed with the purified ligation mx resulting

i n | ar dbe ratgserftapiimescidmutations were 2.3 and 4.4 for the DOM1h-131-511 and

DOM4-130-54 repertoires, respectively. The functionality was assessed by testing 96

clones in phage ELISA using wells coated with protein A or protein L (at 1ug/ml).
62.5% and 27% of the clones exhibited functional display of dAbs in the DOM1h-131-
511 and DOM4-130-54 repertoires, respectively.

The rates of amino acid mutations were 2.5 and 4.6 for the DOM15-10 and
DOM15-26-555 repertoires, respectively. The functionality was assessed by testing 96
clones in phage ELISA using wells coated with protein A or protein L (at 1 ug/ml).
31.3% and 10.4% of the clones exhibited functional display of dAbs in the DOM15-10
and DOM15-26-555 repertoires, respectively.

DOM4-130-54 and DOM1h-131-511 repertoires




tetracycline-resistant clones: 8.5 x 108 (DOM4-
130-54), 1.5 x 109 (DOM h-131-51 1), 6 x 108

W@ DOR$140) and 3xl OO (DOML5- 26- 555) . Phage | i BCHGB2E®S/050404
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cl ean- Uipblefle |ibrary to remove any clones that no
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There was significant selection when the dAbs were treated with trypsin at 37°C
overnight. This output was taken forward to round 3, where the phage were treated
with either 1 mg/ml or 100 pg/ml trypsin at 37°C for 24 hours. The titres of the trypsin
treated phage from round 3 were 10°-10° for the DOM1h-131-511 repertoire and 10’-
10® for the DOM4-130-154 repertoire.

All outputs from round 3 (DOM1h-131-511 and DOM4-130-154 with 1 mg/ml
and 100 pg/ml) underwent a fourth round of selection against 1nM antigen with 100
ng/ml trypsin. The titres were in the range of 10°-10%, similar to that seen in round 3.
Some enrichment was seen for the DOM1h-131-511 repertoire, but no enrichment was

seen for the DOM4-130-54 repertoire.



with either 1 ng/m or 100 mg/m trypsin at 37C for 24
hours. The titres of the trypsin treated phage from

WO owad484mer e 105-106 for the DOM | h-13 1-51 I1PCT/GB2008/050404
repertoire and 107- 108 for the DOW-130-154
repertoire. AUoutputs fron1roq?g_3 (DOM h-131-51 1 and
DOW4- 130-154 with 1 ng/ and 100 ng/ M) underwent a
fourth round of selection against InMantigen with 100

ng/ m bgﬁﬁi g T? ;gi § ﬁgre |n the range of 10 -10
, sSim 5 EK} 585 ome enrichnment was
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enri chnent was seen for the DOM4- 130-54
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f of dePtBion HithxhEB M T5-98 Ir@rtf)ﬁé 2.0 08 @ﬁ‘(DBl Qx E()?Cfoi ﬁhb rsécond and
rounds of selection with the DOML5-10 repertoire;
2 thond) ropndsrpd sglegiqnawith die I?‘HM@B?@OW and third rounds of

15 selection with the DOML5-26-555. EXAMPLE 4 Anal ysis of
sel ection out puts: DOW-130-54 and DOM h-131-51 1
reper t BXAeMdPIBE4 out puts fromround 3 and round 4 were

subcloned intg the pDONE vector nsformed.into
JIVB3 cAnplysisof seleaiomouiputs: DO [YONMIhl$1-511 repertoires

vect or ik l§§§b&r}‘0ﬁ)ﬁd PLd Rlung 4'v§erg Eﬁﬁé%eQXntB Wi FHE%15 vector

pronot er. | eader sequence (see
and transformed mto JM83 cells. The pPDOMS vector is a pUC119-based vector.

20  Expression of proteins is driven by the Plac promoter. A GAS1 leader sequence (see
WO 2005/093074) ensured secretion of isolated, soluble dAbs into the periplasm and
culture supernatant of E. coli IM83. 96 and 72 individual colonies from round 3 and

round 4 were randomly picked for expression

12-24 clones were sequenced from each round 3 and round 4 output. Consensus

25  mutations were observed in both selections and approximately 25 clones harboring
consensus motifs were chosen for further characterization. The amino acid sequences

of these clones are shown in FIG. 3 (DOM1h-131-511 selected variants) and FIG. 4

(DOM4-130-54 selected variants) and listed as DNA sequences in FIGS. 19A-19L. The

amino acids that differ from the parent sequence in selected clones are highlighted
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as control's. Additional controls included anplif
anchtply. | Adddoph agerdeingtided ampbiredashpurified phage solu‘uon from each

library after second and third rounds of trypsin selection.

Each phage sample was divided into two fractions, the first was treated with
100ug/ml trypsin, the second was not treated with trypsin. Incubation of both fractions
was carried out for one hour at 37°C with agitation (250 rpm) and blocked by adding
Roche Complete Protease Inhibitor (1x).

Phage ELISA was performed using the trypsin-digested and undigested samples.
ELISA wells were coated with neutravidin in 0.1M bicarbonate buffer at a
concentration of 1 pg/ml. After the washing steps with PBS and blocking of the
antigen-coated wells with 1% Tween-20 in PBS for one hour at room temperature, the
wells were coated with biotinylated hVEGF diluted in 1% Tween-20 in PBS at a

concentration of 100ng/ml. Next, the wells were washed with PBS and treated or
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I ncubation of both fracti ons_égicarri ed out for one
hour at 37C with agitation (2 rpm and bl ocked by
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0. 404 Tabledshovatie paraceiage pyHabla clingeafiqrdhe sovprdeiethird rounds
aofst'il%slin LN&LBAI A lﬁ)'rgfg).a&hg\@ﬁrichment of trypsin resistant clones is visible

in both libraries after the third round of selection. The values of control ELISA wells
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containing amplified purified phage mix after each selection were much higher than
0.404 in each case after trypsin digestion. Moreover, a small increase in signal was
observed when comparing trypsin-treated phage from the third round of selection with
trypsin-treated phage from the second round of selection. The DOM15-10 phage
library showed an increase of about 14% of the starting value. DOM15-26-555 phage

library showed an increase that represents about 2% of the starting value.
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and off-rate decrease of <40% between two time points during dissociation of a dAb
from the antigen. Based on these values, 60 clones from both the second and third
rounds of selection of the DOM15-26-555 library and 17 clones from the third round of
selection of the DOM15-10 library were sequenced. Consensus mutations were
observed in both libraries’ outputs and 17 clones from each library harboring consensus
motifs were chosen for further characterization. The amino acid sequences of these
clones are shown in FIG. 5 (DOM15-26-555 selected variants) and FIG. 6 (DOM15-10
selected variants) and listed as DNA sequences in FIGS. 20A-20E. The amino acids

that differ from the parent sequence in selected clones are highlighted (those that are
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o ; . c ) Pl
CH8F BEATTS 1399 RO BRRLRD G SR LU LS4 o 00n
( t@atcc2bn-id BIBSREP dffs) ardi testt @ tbrtantidd@iMiagoa Bicadciador 1.5

in HBS-EP buffer _and tested for_antigen binding o

showrs peinsytaion g1t 37 oG gfationd dELMPBHN die RtEngF prabsence of
agi 'th I : presence or absence of

t?@%ﬁ%g (é%g%g?ﬂﬁ%%ﬁﬁthc ncentration). These cl ones

wer e allbesetchsiee whefenalsd teytpd ifar tn@singtasterceusingghe¢ method described

g2 Brabgts Y B RE Rt RaesOr B iR hEonBisah 1 gpeiml. 25

PLOLEH MRS 2 bt L&l With fin (Pry@sd) abPIRIBARY fcth d
PLEbEDIbiAR S ottt Wik Mk o in (PrYRSE) abPRRIBAR fhours an

t rbours a3 (°6ach iierihmadisnd theakasdioniveas bRk hé wab Rsiche £omplete

Prot ease .l.nhi bi{or and DTT s well as l.qadiin

LR O s Lk Tt AN L i Mt BB 44BGE Shotes were
nieatesd &dr fVQQKnuithen (DSCNThed 1£a8 bl samBhmpWasas analyzed by

anal yzed by el ectrophoresis on Novex 10-20% Tricine.
geleeremgrasisemaN e xdrd) s aic e @eltiand peieiagmgee taingd with SureBlue
Gﬁﬁﬁrally, the outputs fromthe DOM 15-26-555

sel'ections were nore stable, with nost clones

r emai nGegeralég itld antputs drobr thp HOMI 6426155 dateatisnswheaa more stable,
tested on Bl Acore . and overni ght. when run on SDS-

PAGE.
| WA SRSAFioBRTCMaHIIfE tesisipat o t 1 b5 hoppnueertpyed pm8lAcore

DM éngéi*ni%gt WREGhIARDIPAGE. &8 B hpRisdnCoflf ¥RSaMN dudber of clones
over ni ght” treatnment when run on SDS-PAGE. " EXAMPLE 6
from the DOM15-10 selections were resistant to trypsin for overnight treatment when

run on SDS-PAGE.

EXAMPLE 6
Identification of DOM1h-131-511 variants
DOM1h-131-203, DOM1h-131-204 and DOM1h-131-206 were analyzed in

further detail. They were compared on the BIAcore at a dAb concentration of 500nM
after incubation with different concentrations of trypsin (ranging from 0 to 100 pg/ml)
overnight at 37°C. The BlAcore traces are shown in FIG. 7. The results clearly show
that both variants are more resistant than their parent to proteolysis at high
concentration of trypsin (100 ug/ml). Two of the dAbs, DOM1h-131-202 and DOM1h-

131-206, were also compared along with their parent against a range of other proteases



Identification of DOM I h- 131-51 1 variants DOM | h-1
31-203, DOM | h- 13 1-204 and DOM | h- 13 1-206 were

W@e@Bszad7 in further detail. They were conpar eBCDGBRIVE/050404
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Bl Acore at a dAb concentrati on of 500nM after

I ncubation with different conqggt rations of trypsin
(ranging fromO to 100 ng/m ) "Gvernight at 37C. The
Bl Acore traces are shown in FIG 7. The results

cle sho t hat oth ariants ar
C HER e o A BRI AE: ARGl R P hea ghove.
ofvithayesteike(cbQEenim@tion df 100w/, Thed AbhbshowdPihdiedkdd resistance to
1-202 and DOM h- 131 -206, were al so conpared al ong
V\pltopqulypéq qowf%tp t%ﬁqrﬁ@taggnptg\l,]ggo@ﬁse@tt%@d The BIAcore traces for
th& %alla&l Qgre s'ﬁ | ast ase and pancreatin
er the condl tions scrl ed above, with a protease
concens 1sit ofeactod AB 0Qs ngatetl withhi®0dAhal sioeethg gradeageth for 0, 1,
[ ce to proteol ysis conpar. dtot&g(garen

r§S' J38 R pRot@ses Vashiued yHG R aehe Gomplgls Hrgiease
Clitebits an@l LRUGAZYR: Af %n%mm% NbVEL Bis-Bris BOMIAL el are

each was treate 0 nmg/ M sequenci ng gra

t shovei in FI6r 90, 1, 3 and 24 hours The reaction was
inhibited with 25X Roche Conpl ete Protease |nhibitor

and the reactions were run on a 4-12% Novex Bis-Tris

gel . Thgro@bsgare shown in FIG 9. EXAMPLE 7
[dentification of DOMA- 130-54 variants DOM4- 130-201

and Domntlﬁmbwn(o)fw& 1304 nesidntsn further detail .

They re._at d .

ey BRSBTS B I D302l e ptpi e
cwefeed&ﬁpatddqﬁﬁhsmmme st H dAbabatneafiso6m DohM 0L 1ncubat10n with

overni ght at 37C. The Bl Acore traces are .
lffBrﬁet cqueenti#ions O ypsin (RBEAL Jroghd e 1 Hare/ i) owemdéla at 37°C.

V?[l% A Sorf e s o%fﬂ St 14, hf‘ﬁ‘e }eléllﬁ S cl&?fé/esﬂgwtt%% 6111 three

prof eol ysr's at concentrations o
nydridn)s arO@ldfe ﬂe@ﬁtaﬁﬂﬂnaﬁ ekt 1@ Pro2dPy siveat drigh @mcentrations of

T T AT NN
gg‘éﬁt Jg'&ﬁs@a@féﬂgé bg%lge(ﬁ%%&ﬁée@ ech @Ry I%u%zérﬂeaelﬁgt%eeﬁ%lﬁbancreatm

ncentration ) m . Although thé results we
| esder dppa@nditions Hesaribgd dbave ypihi aprotehee domachtchtibs 0§ hehegiml.

Although the results were less apparent than with trypsin, the lead dAbs showed

increased resistance to proteolysis compared to parent against all proteases tested. The
BlAcore traces for elastase and leucozyme are shown in FIG. 11.

5uM of each dAb was treated with 100ug/ml sequencing grade trypsin for 0, 1, 3
and 24 hours. The reaction was inhibited with 25X Roche Complete Protease Inhibitor
and the reactions were run on a 4-12% Novex Bis-Tris gel. The gels are shown in FIG.

9.

EXAMPLE 8
Further characterization of DOM1h-131-511 and DOM4-130-54 variants




i ncreased resistance to proteolysis conpared to parent
against all proteases tested. The Bl Acore traces for

we@b@stiee? and | eucozynme are shown in FIG 11. BeavicGBR008/050404
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each dAb was treated with 100ug/ M sequenci ng grade
trypsin for 0, 1, 3 and 24 thiz?._ The reaction was

inhibited with 25X Roche Conpl'éte Protease |nhibitor
and the reactions were run on a 4-12% Novex Bis-Tris

0el T8 ke B R kP G R S s o

V agtbiaiih s Whethd Ihs iNgERe fin frgpsiaralsiacscdrsdlned with an increase in
Differential Scanning Calorinetry (DSC) to determ ne

vwAsttertemparaiupe flanks AR Hictqagpy thypssstabi iy dect entredata pad an
Wik R @0l FIRTERSGpIH)T! LN tenperature (Tm. An
increase In‘trypsin’stability does correlate with an
increase in Tm (see Table 9) Table 9 The DOM h-13

1-51 1 _derived dAbs were al so conpared in a MRC-5

cel | - bd8¥l@%ssay (see Table 10). In this assay, the

aWMWN‘EI‘FWFa stinmulated IL-8
el ease was neasire 0 detern ne whet her the i ncrease

ROMIPpEi N5t abi IfT9 had | ed to a décrease in
I TdaCya ERyEvVET fre—actTvrty of—{he
P)t/)ygﬁn??’ﬂeg?%t ant67d§bs in the assay|was substantially
paffected. Tablg 10The DOW- 130-54 derived dAbs were
eoMdt-131-a0Recedé®” Bi ndi ng Assay o see if they
it :_l 'I_Lll S&t Lu:lty +o—+rstit t he blndlng of
EDI\/HPO L‘é%‘ (segz"?abl e 11). The ag¢tivity of the
DYREhA 31e30&t antlp4Abs was unaffected in this assay.
adot-e—H—xANREE10—-dert-eat+er—eff DOML5- 26- 555
RPMERE0-Bwvis- 240488, DOML5- 26-589) DOML5- 26-591, and
K- 260298 wer gganal yzed 1n turther detail together
Lt h their naorentl and tuo odditional dAbS, DOML5S-

5-

BORY4! 3hA0DOML5-P65595, whi ch were|created by
NUt agenesi s 10 conbi ne mut ati ons

-
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The DOM1h-131-511 derived dAbs were also compared in a MRC-5 cell-based
assay (see Table 10). In this assay, the ability of the dAbs to neutralize TNFa,
stimulated IL-8 release was measured to determine whether the increase in trypsin
stability had led to a decrease in efficacy. However, the activity of the trypsin-resistant

dAbs in the assay was substantially unaffected.

Table 10
Sample ND50 nM
DOMI1h-131-511 1.98
DOMI1h-131-511 1.71

DOMIh-131-511 (230307CE) | 1.89
DOM1h-131-203 (230307CE) | 2.28
DOM1h-131-204 (230307CE) | 1.89




that woul d have the greatest inpact on potency and
stability (E6V and F100S/1). Sequences are shown in

WO-2@@8/14947 Cl ones were conpared on the Bl Acore POY/GBUE&B50404
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bi ndi ng at the dAb concentration of 100nM after

i ncubation with trypsin at a_gggcentratl on of 200
nmg/ M. The reaction was carri out for three hours
and 24 hours at 37C with agitatlon (250 rpm). The

1A et es—of—the ct Ulle, DOM 15-26- 593, and
‘%jal?é?ﬁ Slfe shown in f?? 13. O her results are
DHENE M-2¢/1-286 @23‘0'3@7@E) nopF1 G 14. The results clearly

show that all variantslare nore resistant than the
parent to proteolysis after 24 hours of trypsin

par ent IR DONEH b4 RRE BEET i R R aRaar an G A Rssay o

Ugeetif gl edll SadiHeesme AbiiBbtoRABit (B biafling,of PLAtBITDRIWEELTable
buf fer exchanged to PBS and concentrated to 1 ng/m.

25L)g 1ok agtptepithoéypyin xeseptagit dAby wiap ueiiostadun Wb Agpay.
grade trypsin (Pronmega) and incubated for 0O hours, 1
hour, 3 hours and24 hours at 30C. After this tine, the
reacti @ableas$ bl ocked with Roche Conpl ete Protease
| phioitor—(Clx as well as | oading agent, was
hatured for five mnutes at
bl e was | oaded on Novex 10- 20%
ns were stained with SureBl ue
shown in FIG 15. The trypsin
DOMILS- 26- 593 in this experinent
' e shown by the Bl Acore
exper| ment , suggestl ng that differences in reaction
condi tions i nfluence the final result of trypsin
cl eaval E(AMBL\%QheI ess, DOML5-26-593 has better

b'tgphy? gﬁh%ﬁfgﬁgﬁﬁdﬁ?s 2%355;533&131@?' affinity, than
ow. A summary of

the pr D)p)ems-es-sefg ]DOMIBCMLSSQ@(SMSS%FS%DEM DS)MHSS% 593 were
shown in the table el ow. Tabl e 12EXANMP
| deahy4ee g Birthsh d%fﬁﬂ tﬁtavrhfswﬂmh%wgﬁt@d W@@tw% df\bg, DOM15-

Wag 594 Q}!ld’ E@wa 26 395 hehicH Gl éreatEc@gﬁ%{Vi\‘lﬁ%eir’l:és?:épt& cto%gme mutations

parent, ‘Sequences are
THet dAbls! hw&e ﬁlecgnematt ﬁdpamn ot [peteBt yxook statfiloty (EW%d F100S/1).

Pﬁgcﬂ%g qsglfﬁle %dgfv&ﬁldAﬁ:)}é Fﬁ eg{orngst \I)v(e)r% c%gnp:!ipeg]m tﬁe hi&core for h\WEGF
binding at the dAb concentration of 100nM after incubation with trypsin at a

concentration of 200 ug/ml. The reaction was carried out for three hours and 24 hours
at 37°C with agitation (250 rpm). The BlAcore traces of the best clone, DOM15-26-
593, and the parent are shown in FIG. 13. Other results are presented as a chart in FIG.
14. The results clearly show that all variants are more resistant than the parent to
proteolysis after 24 hours of trypsin treatment.

Trypsin resistance of DOM15-26-593 and the parent was also examined by
running treated and un-treated samples on SDS-PAGE. Briefly, proteins were buffer
exchanged to PBS and concentrated to 1 mg/ml. 25ug of protein was mixed with 1 pg

of sequencing grade trypsin (Promega) and incubated for 0 hours, 1 hour, 3 hours and



concentration of 200 ng/m . The reaction was carried
out for 1 hour, 3 hours and 24 hours at 37C with

w@giosasdien (250 rpn). The Bl Acore traces of thPGEGH28/050404
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are shown in FIG 17. The result clearly shows that
the selected variant is nore rg§| stant than the parent
to proteolysis after 24 hours trypsin treatnent.
Trypsi n resi stance of the | ead and the parent was al so

TR et PR W GRS R0Pa s R R RS Tplcte

P%t@@@l IHIBICR 1 )@ DT ak RIS Joaddnd@zeaf, wak @dn Saaples were
mxed wwth 1 ng of seﬂwenm ng grade trypsin (Pronmega)
aﬁ%namar%f%tf@@ mla\dte@a'h FS; 1iusheligach samplgmesdergied an Novex 10-

3 [
%Eferg:tme %% ?:El% C{{qrgfe&fgm%egﬂa %l (\)&%1@13%%@1?191% (g{)t §(?su ts are shown
amdFIUl’TS dhc wepdin amsltamel iprgilageDOM 112 36-a68l dthisSadppt
genat r ed f or five mnutes at 100C 15él]lnag

RE1LE FoePYohe R P eRre £EPOBYE Y ﬁuéét’ﬁémé difffgences in
pfe%Et%ﬂ‘éOn\ﬂ’ﬁfo%s ﬁta%m&en% tHa (34 %@hw 8f frlpoin c1lTAGob eRhfcless,

are presente I n . Inthis case, % Fy SN

r BDSINt 2A26-508 bhs b@tec brqphysad:aésmmtt[eswstwll Etselfﬁtllﬁsc (bltlam other selected

trypsin test that e bindin cti Vi . .
o PR Py R R Remirat of i erieRiteg B 5 Db abmioessppvariants s
Fhiké Qtﬁfwrpﬁah@t?awlzz@éld)@n of DOM 15- 26- 555 and DOM 15-

10 variants The dAbs were anal yzed using Differenti al
Scanning Calorinmetry (DSC) to determ ne whether the
increase in trypsin resistance correlated with an

increase in Tm The results are shown in Table 13.

There irgblaigorrel ati on between the trypsin resistance

11®@8nt varied
of each

f DOML5-26-555 variants and ne_Lt_Lag_t_e;;;p_er_a_t_u_r_e The
llead DOML%-26- 588 and DOM 15- 26- A8HPdi®owed i nproved
Tm_but the obh&rMALLRes diRSGot RBA | 8lAeeren Trypsindstability
tlhat bot h|POM 15- 26-E85 andnbOM|15- 10 parent| % binding @ +24
nodAsul es | veyreomsict hwgher °Tm at nivhe $KD AM | hrs
(658663 {@ than {hy- 5430- 54 0and | P h- 13y 5T T
Py 535F mofrecutes (m at start: 7. 9-54 1C), [but—
Tt ”~.n.ge°§ ik R et o ol C DS
1- 15%%7 DOM4- 130-54 variants and avera%e Tm af, 64. 9C
fr§252gp len 5-26- REIMﬁ 5- '6(3 vall iunz S 6TI:I;lhI = 110%

588 10 33 70 27 59.1 15

15-26-

589 90 17 63 1.94 [9.6 65

15-26-

591 20 21-234 | 63 16 38 35

15-26-

593 80 17 65 0.323 | 3.2 80

15-26-

595 60 17 65 0.828 | 5 70




The dAbs were al so conpared in a receptor binding
assay and Bl Acore kinetics were neasured to determ ne

wob@Bher4t he i ncrease in trypsin stability hadPCEGBR@SA50404
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decrease in efficacy. However, the activity of the
dAbs in the assay was substaqggﬁtly unaffected or even
i nproved. The results are pre ted in Table 14. Table
14Advant ages of an enhanced Tm Most proteins -

i ncl udj i,qp antibodies - exist in tw states: a
foldedhggg?gﬂ?&ﬂich | eads to a biologically active

mol eculdhtifddioanf wiMi dad vatiaite (whi ch does not bear
functional activity). These two states co-exist at a

t enper BOMES18rd wasanplyred invarthersistils togather with ¢ pakeat POM 15-
' $0.Y8 ehé’e %?%ﬁo@nqg%l@ylé fl?@c?z&m?ﬂ(fcgﬁg%rﬁg%gﬁlae BIAcore for

functi neti ¢ constants o

uhVvalGd lﬁgdmg' hﬁhﬁﬂl’%ﬂaloﬂgcdmﬁﬁn@f at lﬁ(hM sfierdu@lbhyiordeith mg@sin at a

as the tenpera at_whi ch i.e. th

t e%‘s?%twp@ é’{)b el Tifﬁée%ﬂae a8 ﬁa%lied 18} @éﬁﬁ%@é}%ﬁ and 24

eﬁ&ﬁ’k af Probey ki %‘Ea"u%ﬁ ( I#BH‘%O hAeBIREQL: %‘a@es (;Enﬁesg ARBE A shown in
I's determ ne I'i1zing and destabilizing

|EKBaHbFBEubﬁmtdmmbﬁhoWsdmsﬂmﬁebcwdohemn1amuﬁnhsmemdhalﬂw

IS primari det by. t he. o acid sequence of

t B%rg]btrt&pé(i’tﬁgly &?r:?s‘ﬂ? ‘yfé 1@3& Eﬁ‘?ﬁ as tenperature,

pH,  bufrfgkinGeimasdd d AR 1chd 8SEHE Patcif WHENSE XandREU by running
thereforée the nelting tenperature. Unfol ded proteins

atreateféslyd wairgpied saayleddAHENGh Pechanieeps wergbufler exchanged
of dis ' ond i nc e ris
ot B Bl Eh Bl T Bn B P S BRR RS B it el
( bdquerdih@peead rbpak momebd)@nid Bdubhted f@vPrdgs, 1 hour, 3 hours and 24
auto-proteol ytic reactions, (iii) osure of pepti

de
shere At 20°6F Ay thig fige ﬁletr@aoﬁ%t“@éé’@iz?%wﬁh@?d@ Gomplete Protease
pftﬁﬁkﬁﬂ)?@ﬁcl)%ﬂﬂ 'DA8r, RY %(\j%ts !l&rdn%g a%%ﬁts Was a@(ﬁtgl SQmples Were cnatured

carry-over protedses during stream processing a
| Grgrveeninmust or BIPEC. dAAgg(af ‘e)cl&ap@ﬁmwes ohded on Novex 10 20% Tricene

agqgr egati on- prone segne ds to inter-nol ecul
% é@fﬁ?ﬁoaﬁnsa%feﬁm% Vﬁl%?@&?&et(éﬂ SHE TPy e Rigsaied ig FIG. 18.
' A5thisAfas® rﬂ‘Pé Sptid RESQAI prb il ol WAL AR Eheajﬁ‘ﬁxo%wttrﬁ&sﬁh test,

activity happens, thereby conpromsing efforts to
estswwieg Hat tie iepngaduoityiditect)y reflie¢ty thernmatee’$ onegriter m
stability on shelf, and (iii) in vivo efficacy. In
nature proteins have been desi gned by evolution to
adequat&lIAMPEETIor m at

Further characterization of DOM15-26-555 and DOM15-10 variants

The dAbs were analyzed using Differential Scanning Calorimetry (DSC) to
determine whether the increase in trypsin resistance correlated with an increase in Tm.
The results are shown in Table 13. There is a correlation between the trypsin resistance
of DOM15-26-555 variants and melting temperature. The lead DOM15-26-588 and
DOM15-26-593 showed improved Tm, but the other clones did not. It is worth noting
that both DOM15-26-555 and DOM15-10 parent molecules have much higher Tm at
the start (63.3-63.7°C) than the DOM4-130-54 and DOM1h-131-511 parent molecules

(Tm at start: 57.9-54.1°C), but overall the protease resistant clones reach a Tm in a



body tenperature and to be readily replaced via
honmeost ati ¢ nechani snms. Therapeutic proteins

worensfiggasur ed t hr ough bi ot echnogi cal pr ocessesPEHGCB2@S8/050404
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di fferent environnment: they are frequently produced by
reconbi nant DNA technol ogy iqls foreign host, are
expressed at higher anount in 5rge vessel s, undergo
very inportant changes in pH orbuffer conposition

ot R R S T B A AR RER LD LBy 355 arians

f oid preplgengedf p£01© orahe DO 5- mwsaﬁbwsrm vagighi). ques
(e.g. inhalation, sc patch, slow delivery

nanoparticles) are also adding on the stress undergone
by thefgpeytic proteins. Finally the advent of protein
engi neering techni gues has resulted in the production
bNagighanced of Thot@l |y novel therapeutic proteins.
Because npbst—engineeri ng techniques are in-vitro based

‘@@Hﬂi§@@§5élméé3at 3{tering or creating new ami no

gREREES 7(gvol Ut i on processes that have
?ggﬁaf?§%$§provgd bi ol ogi cal proteins do not take
D ] 5-hes38e nesulting in proteins of suboptim
perforpances wW-th regards to stress resistance. The
@@ﬁﬂi%@@58ﬂ {88 preslent invention ainms at reproducing
Jﬁ?)NﬂS 261%9§U|1%'Ft rons| faced by proteins throughout
Darw ni an-ev ion. |Peptides or polypeptides, eg
momoghobul i nesingl e vari abl e domai ns are infused
Mth proteases that play a major role in tissue
 DRET-191id an@3drot e n honeostasis. Any particul ar
mtation that—may result in a protein with an inproved
fit toits function is also tested for its ability to
fit w rhé ﬂAb@@eMéd@iﬂf@i’éd inta reGcpp@timting fgay fnd B &re kinetics
process is reproduced one enbodi nent of the present
| WeEsrneasHreddo delgening Wl@th@f thedperpere i Hrypon yighibity e led to a
VRLHARL §y LA EEL UKL RANIEXRRAF IR AURTRVRARG:, LAk Bpstantially
second step, the repertoire of variants is cont
witdffeatedpe evén enpiravagletThe@aduyts itvosreseptedtie i'IlabkeaFll ant S
that have sustai ned degradati on by the protease are
able to engage with the target and therefore
recovefgde 189, by a S|nple affinity purification
process naned ' bigpanning'. The systemoffers a nunber
Df adv@hmang in conparEKbmﬁﬁé) n V|VKDmnM@esses t he

DT UL CT1 Call UL’CU V\ll L II VI UCT r ange Of
~ond|tﬁﬁﬁ§f§26%é5 nange g pr ot epses, %ﬁlhlgher

CONCENHAl L 9Pg.58k07 Tonger tinmes, i1n ggjrerent buffers
br _pHs and at difflerent

DOM15-26-589 1.94 9.6
DOM15-26-591 16 38
DOM15-26-593 0.323 3.2
DOM15-26-594 4.09 15.1
DOM15-26-595 0.828 5
DOM15-10 10.23 23.6

DOM15-10-11 3.58 14.6




tenperatures. Thus this in vitro technol ogy offers a
means to design proteins that nmay performand renain
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they originate from Clearly this offers nultiple

advant ages for the biot echnol_qgggal i ndustry and for

the area of therapeutic protei in particul ar. EXAMPLE

12: PK correlation data for protease resistant |eads

The parent dAb and a protease-resistant dAb in each of

the four dAb |ineages, were further evaluated in vivo

( ageantakk oL on belaaved D | i st and details) Tablel5: * as
determ ned by MRC5/I1L-a bioassay, f as determ ned by

RBA assay Note: DOM 5-26-501 is a parent version of

DOM 5Mr6t Begimsxempluidingatpnzavo grtitiodics hiexish &t vt states: a folded state

appl.i.cation. 5-26- 555 has e germi 1.n Cj

AP B okt TB Gk T BT R feh Boes not
MBédr i o RARE I Aty ThdsbaRo BaMs cb-c2fit BBl EBBErair&3and@he relative
and an_increased susceptibility to digestion by

t PippSTtion abengh Hato & usgally drismeipesiana estanpighat is a function of the
5.260~ t S -t : :

CEEPacen B et Wyt Th BB Borur e ypliyetned
Sa@the BGFperMbrecanvhictalisiatie. thheempshatatcod eehi@stht dtakosof folded
lis.low?2 js noderate 3 j ood 4 is high 5 is very
hPEFHR EFIURS @ D EiTEOR Acgnipked PFYP8; hhe uriapiah deddsmiiped by the
PRLENLINERhE A 8 1idiRe i AN Rl Mtcrasti SR a XMEM-hd i dfore is

1 1s Good DOML5-10 Ts Low DOML5-26-501 is Low As for

t pemselyett@thinedayshe DOMb-aLBDsc@0ndeof eryroteimg BEx D@yl chpatameters

sgﬁc %g teln%pe\r/a(let{lye, Bh?guffer composition, pressure influence K and therefore the

melting temperature.

Unfolded proteins are easy targets for degradation mechanisms: (i) exposure of
disulfide bonds increase risks of oxidation or reduction depending on the circumstances,
(i1) enhanced backbone flexibility favours auto-proteolytic reactions, (iii) exposure of
peptide segments offers targets to proteases in vivo, to proteases during production
processes and to carry-over proteases during downstream processing and long-term
storage, and (iv) exposure of aggregation-prone segments leads to inter-molecular
aggregation and protein precipitation. In all cases, a loss of protein integrity, protein
content and protein activity happens, thereby compromising efforts to (i) ensure batch

reproducibility, (ii) ensure long-term stability on shelf, and (ii1) in vivo efficacy.

In nature proteins have been designed by evolution to adequately perform at
body temperature and to be readily replaced via homeostatic mechanisms. Therapeutic
proteins manufactured through biotechnogical processes face a different environment:
they are frequently produced by recombinant DNA technology in a foreign host, are

expressed at higher amount in large vessels, undergo very important changes in pH or



DOML5-10-1 1 is Hi gh DOML5-26-593 is H gh Because
domai n anti bodies are small in size (12-15 kDa) they

wae@snsgpiudl y cl eared fromthe circul ati on uponPCT/GBRO0SH50404
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injection. Indeed the renal glomerular filtration
cut-off is above 50 kDa and tq?\%gfore smal | proteins
such as dAbs are not retained irn the circulation as

t hey pass through the kidneys. Therefore, in order to

e uate the lgng termeffects of resistan tQ .
o PB4 3o fion PR GLTUEL G ReehS sBARRE fBsvoged a i
medRENritdat id M- plasRIodya bants hegolRreEperdNVTtiahe. New delivery
approaches (e.g. PEG Fc fusions, albunmn fusion, etc)

|
alesiupguest(c exinbalgtion shaprichy slow dplixesy Barapartislss) te@lsorpdding on the

t [ r j l.ieat 0. . .
anrbUaR AT Aen AR AR Rl ernyeeine
pachhiquesdfas tdsaltbdiimethe pg@Guctéoit éfleatiynced bt otdlbrmmt] hkfapesic

two advantages: (i) .the nol ecul ar size of the X X

r BEFIRY RGCRAR Mt FIZInCPERDIFCRTEE 46 I-BigePagstbigefiniquss aimed at
ChgdH, Jr%lfegtﬂh REw 'a&i@c%ﬁ&' E&ﬁ;bﬁ’&s, e(v'{) iohlf)goc%@stek I%%1@’}ia\Fngradually

noi ety binds To the recept or g so know as

" Brpobel bivlogeekpiotrins, doTimit sakeedaet lance seshltimglin pedeingof sub-

epi thel i ﬁlll\(? cells, .Endot&il [ ﬁl cel.l's and hepat ocytes

aR e BERYBIYEGS M Ar S G GisHE t A¥S P %%- span of

anti bodi es and al bum n: i ndeed upon pi nocytosis of

anti bodi es and other serum proteins, the proteins are .

di r ect ¢l teghnifee eicthdpfasent ivvrit g Aensy eersodusengrorRrpf the conditions

receptorint.er cept | bodi es (thro . bi ndi t 0. t he
B EE b Pl L Rl B B S E R T LRI e

t hesendQotiid sergdl€ Vdraiblodbmalhdisre MyfubcOgitigrotdasesHtiat play a major

portion to the dAb, it is ensured that the dAbs wl|

eXpo Beidstorenasisiingapi peptein hopmsospsis. d¥tPagtisHbEmipatiersthat may

t %u%ﬁ{ élﬁ%o@éif? wWithSunAh icﬁ_féﬁ?ﬁ ?Jfﬁ% fu%?ﬁ&?{staﬁ%%s?ed RRGE Bty to fit
ich containing a specific set of proteolytic

ewztiimethe chviraaickint it @nperfdmmitgciRn Thésgeptass isvepiodti@sl in one

trapscytosi s whereby Fchearing proteins mgrate to, and .
£ PORRGIETGa e Digs] |115Vren§%@é.epﬁrf§>am PRIl PR DpEP ey ariants is

ageRIRLhe Y 1of Mo sd e 9&3Rd 8RE OHE RSP etiBfe ¥H AR MK

dAbs to t !E)gl%gene Eglﬁlgodi ng the hurra% I g_%q) Fc, through a

sbantact¢chwih aepémige pegt.i @dy lthask erot¢inrvabaite yhat Fore sastuided

dAb &éjn.derbl i nedl)' :
degradation by the protease are able to engage with the target and therefore recovered,
eg, by a simple affinity purification process named ‘biopanning’. The system offers a
number of advantages in comparison to in vivo processes: the protein repertoire can be
faced with a wider range of conditions, eg a range of proteases, at higher
concentrations, for longer times, in different buffers or pHs and at different
temperatures. Thus this in vitro technology offers a means to design proteins that may
perform and remain stable in a wider range of environments than those they originate

from. Clearly this offers multiple advantages for the biotechnological industry and for

the area of therapeutic proteins in particular.



EVQ GQGTLVTVSSASTHTCPPCPAPELLGGP. .. (hlgG I Fc). ..PCK*
For a VK dAb (underlined): D Q

WOEQBSHVHEWKRTVAAPSTHTCPPCP APELLGGP. .. (hl gG | FeQT/GB200B/050404
&K* Material was produced by transient transfection of
HEK293/ 6E cel | s using 293- fgqéhp (I'nvitrogen)
according to standard protocol's. These cells are
desi gned for highlevel transient expression when used

(BoPIRER et PR el MR ke RS eI Rr o ol onec

into a nodified pTTS5 vector (pDOVB8) to generate the
Fc f usirROIp&¥Rr £SS4R MRS -rdsBeRat FABYU 8acRbX theldBr dAD lincages,
supernatant fromthe transfected cells was harvested
awes lgaher qyobmatedrimnp deseiTahle 18 balowf foedistapd details)
5 centriAEglgaf#on and filtered through a 0.2mmfilter.
The dALSFE Tusion proteins were purified by capture
onto Protein-A streamine resin (GE Heal thcare).
Pr ot ein was eluted from f.hp colum in 1 ('hd\/l snrii um
cLincage pHRIAPAP! owed | Bysistheceaddi tThon ofAcamty | M| B dis &k
citrate pHS, to achi ey® Gyfsimal |d0@posi (iMh of 160G
s DAING4A130 t [ ROMHHBO-The Gaddb- Fc ol Bcul e 0vieBE t egtdS1541
for in vivpshalf lifelin the rat| at a farget dose of

bng/ kg 1 nt DHoONIR180-SPT 8GHEnibRW eye4 at s | oNsd* Per | DMS1542
group) . It |skoul d be noted that the target dose|vastly

sbmﬁr%dt? gﬁ}l\gwygﬁn b%%ldun T |§\7t

A (NI TRRES b AL AN
I

S 39048775 | DMS1343
ties between|paren

Al a 11
Sin-tesistant—dAbs( exanple—1%
not i npact Q@MH&'@]& e V&FY ]i‘lﬁgwrm ®eul es Oi@”‘/i vo. BMntsH4
ifferences20th PK profiles hetwden dAbg are expected
DOM13-¢6t | DOMIS-40t | génwi ndependent el OWilAat i on DMS1546
br ocess. B| boMsaifl es Higlr e t akegmo3af t en 06708, 1, DMS8531
P4, 48, 722|196, 120 apd 168 hour|s post |adm ni strhation.

ADCAI 1 06t | DOIMIBS-b@N, | $8KUM Was Wit hdr aywss3ghd theymsis45
ested in HBEI%RJ’ TNFR or VEGF |antigen capture

assays. 1 ptgen- Gapture Assay s Gaat Wit
Aug/ L ant ? 138" Bl bigt i 0X53t, R | PMS1529

Add 500ng/ nmL|s

*: as determined by MRC5/IL-a bioassay; 1: as determined by RBA assay

10 Note: DOM15-26-501 is a parent version of DOM15-26-555 exemplified above in this patent application.
DOM15-26-555 has one germline amino acid mutation in CDRI (134M). DOM15-26-501 has a lower melting
temperature than DOM15-26-555 (52C v 63.3C) and an increased susceptibility to digestion by trypsin. DOM15-26-
501 was chosen over DOM15-26-555 for the PK study as it is a better representative for poor stability in comparison
to DOM15-26-593.

15 We can translate the resistance as follows;

1 is low
2 is moderate
3 is good
20 4 is high
5 is very high



Add sanples Detect with anti-human Fc HRP @ 1: 10, 000
TNFRI Antigen Capture Assays: Coat with 0.lug/nL

W@ TNBRIIIBI ock Add sanpl es Detect wi th anti-hunkCl/E8204RB50404
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@ 1: 10,000 VEG- Antigen Capture Assays: Coat with

0. 25ug/ mL VEGF Bl ock Add sanpl Detect with
anti - human Fc HRP @Dl:l0,000R&&SGata fromthe assays
were converted into concentrations of drug in each
serum sanpl e. The nmean ng/nL val ues at each tinme point
were then anal ysed in WnNonLi n using

non- comped thiveéals tiad @heytsySin NGAhncelbrahPparphtahole@devik:
each dAb-Fc pair are shown in Table 16 which
summari ses the determ ned PK paraneters. Table 16: The

result | g i ndicate t - whilst the PK profiles
of theﬁgﬁg?égbégirs 4g 130E@ﬁdto | h-13 1-206 are

al nost DONb&li-1 dpSsabl eis- th&opdofiles vary widely with
the other pairs. The effects are nostly visible when
AUC/ D PONEY dered: the AHRYD of 15-10 is only 42% of

that ofohp149sk01. Thg AU Rof 15-26-501 is only 11%
of that of 15-26-593. These I nportant differences al so

i mpact (to a |lesser extent) half-lives: 43.2h versus

56. 6h for -1Q and 15-10-1 1, respectively. A greater
differéﬁ@@%ggsgggﬂgﬁ?g% the DOML5-26 |ineage: 12.9h
versus 86.2h for 15-26-501 and 15-26-593,
respectively. Indeed for a good PK anal ysis using

non- coRpM#180282 anaisysi sVentldge shoul d be at | east 4
dat a pﬁkﬁ&ﬁ}??ﬁﬁ?éo fkt th%é&hﬂgﬁr regressi on sl ope
|

and the period Of tine over the half life is
esti mbexMshoolid be afs | eafligh3 times that of the
calculated half life.In light of the biophysica

pr oper P41 4é8ePPbed isn t hBigkanpl es herein, it
appears

Because domain antibodies are small in size (12-15 kDa) they are rapidly
cleared from the circulation upon iv or sc injection. Indeed the renal glomerular
filtration cut-off is above 50 kDa and therefore small proteins such as dAbs are not
retained in the circulation as they pass through the kidneys. Therefore, in order to
evaluate the long term effects of resistance to proteases in vivo, we tag domain
antibodies with a moiety that increases systemic residence. Several approaches (e.g.
PEG, Fc fusions, albumin fusion, etc) aiming at extending half-life have been reported
in the literature. In this application the domain antibodies have been tagged (or
formatted) with the Fc portion of the human IgG1 antibody. This format offers two
advantages: (1) the molecular size of the resulting dAb-Fc is ~75kDa which is large
enough to ensure retention in circulation, (ii) the antibody Fc moiety binds to the FcRn
receptor (also know as “Brambell” receptor). This receptor is localized in epithelial
cells, endothelial cells and hepatocytes and is involved in prolonging the life-span of
antibodies and albumin: indeed upon pinocytosis of antibodies and other serum

proteins, the proteins are directed to the acidified endosome where the FcRn receptor



that the ability of any given dAb to resi st
degradation by trypsin is correlated with the ability

wo@Roshe1dAb- Fc fusion to circulate for | onger PEF/GBRA0BIS0404
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the rat serum Indeed as shown in the exanples, such
as Exanple 10, DOML5-10 and 15-26-5 0 1 are the
nost degradabl e dAbs: incubation of 25ug dAb in the
presence of 1 ug of trypsin at 30C for ~3h resulted in

cQ ete r.ad

\}\}ﬁn%{:?%? ar%qﬁggwﬁ gt%\r%ggr]?msciéﬁl%%) Eea F?NP? 10{1?9@6@6%3&181@ g(}/ the endosome
D@dll%tulrﬁﬂﬂeséto ROV rdHaZéir. ThESby oM IBOFc goiZioanslthid@Mb, it is
h-13 1-206) or whether they already had sone trypsin

r easusadthetdhadAparahexnestdionlang nepetie tragpatdeaspgrmpartments — the
%\411% a}lﬁ ﬁ_ra 363%8 B%l}fgo %Prﬁ&ﬁ? l gﬁ \9ﬁ191f1 #_{)]rﬁaﬂnﬂltg::]aastp%mﬁc set of
ppﬁﬁ@hﬁtlc%ﬁzﬁﬂneld yn sddjges ttse Fd’Rad rese{ﬁﬁlemédhbﬁeh brtuysclysis whereby Fe-
proteolysis has its bi gest act ogn the in vivo
s PEBINEITYFeinp My AL G TR s <RpES e PO y | ow
resistance to proteolysis. It also shows that - beyond
a certain level - further increnents in resistance to
degr ad8oinattitgywith Ypsvas a¢engplisbodvily fisBR-ROgene elD@Ming the VH and

LR b @ Sins P ating iR Ruptha 386 §R, difhuiah g Rt it sfing peptide

| Dnidr{@-bolld): t hree cases, selection in the presence of
trypsin resulted in new nol ecul es with increased
thermal stability (defined by the nelting

tenper tur 02, DOM h-13 1-206 and
g%l¢%ﬁggg%%nfddy indicates that - in the

present dataset - melting tenperature i s not an

adequate parameter to rationalize the observed

prof i | E¥Q.i-ndd@§THNASSIHS RHSCRPRP GREL LI R hélﬂgGlFC) PGK*
DOML5-10-1 1 and yet is nore rapidly cleared than
DOML5-10-1 1 fromthe circul ation. El sewhere, the two

dAbs ofot h¥KDOMK Aihderlinedieage have markedly different

Tm (by 10C) and yet show al nost identical stability in

vivo when formatted into dAb-Fc nol ecules. It should

be not E@QF.haﬁ...G@demEim@A@IPﬁmTéﬁ@ﬁApﬁﬁLéep .(hlgGIFc)...P
excl uded "as key paranmeter to predict in vivo

sGEBi lity. It just happens that with the present

dataset, large Tmdifferences (from 54C and above)

have not a significant inpact on the fate of dAbs in

Vi vo. Whitgiall Qa8 PrdduoeChyieiehstcnetrpssdtibh bt HEK36EAde]ls using 293-

melting tenperature | ower than 54C, the in vivo
stegbn Kinviragbn)ggsgerding to standard protocols These cells are designed for high-

level transient expression when used in conjunction with the pTT series of vectors
(Durocher et al 2002). Thus the dAb genes were cloned into a modified pTT5 vector
(pDOM38) to generate the Fc fusion expression vector (see Figure 21). The supernatant
from the transfected cells was harvested at 5 days post-transfection, clarified by
centrifugation and filtered through a 0.2um filter. The dAb-Fc fusion proteins were
purified by capture onto Protein-A streamline resin (GE Healthcare). Protein was eluted
from the column in 10mM sodium citrate pH3, followed by the addition of and 1M

sodium citrate pH6, to achieve a final composition of 100mM sodium citrate pH6.



may correlate with thermal stability, or perhaps even
wth thermal stability and resistance to proteases
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10-53-474 Trypsin stability of purified DOVLO-53-474:

DOM 10-53-474 is a domain angigzqy whi ch binds to IL-

13 with a high potency. To as§ S the stability of

this dAb in the presence of trypsin, purified dAb was
digested with trypsin for increased tine points and

run on a gel to exam ne any possible protein

degr ad@hé @Ab-F2améikcdés Wetkitdst@IoPEME (Y Baf BiEdn alic tht AT/ tﬁiget dose

was incubated with | m_ of sequencing grade trypsin
| ﬁ@?fﬁg/kﬁtmts diemale SprasFAYWIeY 1t @TAIPEY Sioup) § shpuldde Iloted that the

e% gﬁ gtl¥ Eftt%e rdef! %{R@ﬁt?ﬂlow 1£ Patg ¥ F?ts‘l's By e%[ed dtﬁ%[ (fliki}erences
rot se activity was neutralise y
adnhfﬁnmres béméenrrbareﬁt RashedegppinatdstpiitatAdag seel examplet I svill not

foll omwed by incubation on ice. Ti

npl d
byn%?&a%aw&afswé&?énwﬁﬁlﬂlsﬁ ¥1gye- H&nﬁnei%‘?%@fﬂﬁ%ﬁ}fel Pi%@mﬁge between
taxasszu% exgerc@ad Bfre @B &n YRS %qggé?w& leMmﬁ{a%m?&e@/

el ectrophoresi s using Labch ding t
manuf acturers instructions. Flgure 22 shoms a gel run

i o pOIFSaplss WeghBAFT S Cohe ot % AR B Jpetth 120 A1 LO8 hours
dHes ad iAW ifPior OA RS 1IMES A 1R, §dr@atved WitHdRawif ¥RBthBn &Sted in hIL-
expl ai ned above and was run al ongsi de. As shown in the

f LGl ENFIDON YEGEmnsigen Pandies astasitl e even after 24h
i ncubation with trypsin. However, DOM 10-53-474 is
degraded to a certain extent after 24h, but | ooki ng

st abl ehRAt-1Rh AdfigetChpthiid®ssp@i:nt s. These data suggests
that DOM 10-53-474 is resistant to degradation by
t rypsi hottgvith dug/mbi antiddlell but is not as stable as
one of gffig nost trypsin stable dAbs DOVL5- 26- 593.
Trypsin stability of phage-di spl ayed DOM 10-53-474: To
assessAﬂhéOOmgﬁﬁjﬂﬂBnﬁhiIity of phage di spl ayed

2% 474, the gene encodi ng DOM 10-53-474 was
cloned ASHMBSP / Not sites of pDOMB3 (Fig 50) and phage

pr Oducﬁgt%emft%ﬂtﬂhh&aﬁ@@ﬁ@f@I@é'@ﬁoques Phage was
purified by PEG precipitatio resuspended in PBS and

titered.
TNFR1 Antigen Capture Assays:
Coat with 0.1ug/mL sTNFR1
Block
Add samples
Detect with anti-human Fc HRP @ 1:10,000

VEGF Antigen Capture Assays:

Coat with 0.25ug/mL VEGF

Block

Add samples

Detect with anti-human Fc HRP @ 1:10,000



Phage di spl ayed dAbs were incubated with trypsin for
different tinme points to evaluate trypsin resistance.

WO-00B0%91#TY | ncubation with trypsin, stability RBEGB2008/050404
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neasured by titre analysis follow ng infection of
exponential ly grow ng E. coli T%_cel l's. 100 m of

phage was incubated in 100 ny/ trypsin for |Ih, 2h,

4h and overnight at 37C, in a shaking incubator.

Trypsin activity was bl ocked with Roche conpl ete

protease inhibitor (x2) and then phage was diluted in

2% mar Rel dat &R.thd Keakal@d cuvieRed NdLdiRhirmydndbedruglin cach
13 for one hour at roomtenperature.

Stereptsaviple Ahe BireR o hansuesy sageEus prnpggre then analysed in

( t hat we

N ROR e o TR Bh L SRS RGA B THR p1gHlos B caph aab-Fe
t par afcxhowe im@sblt hewhidghculbahaibed tic dtaiminetl @K pdramoens.
tenperature. Al of the incubation steps with

Dynabeads were carried out on a rotating wheel.

Unbound phage was washed away by washi ng the beads

eight times with 1nm of 0.1% Tween-20 in PBS. Bound

phage Walgedbuted with 0.5m of 0.1M GIyC| ne pH 2.2 and

ol ad I"\Imrﬁ af | M Tr: o -l 0O =l ad
ICuLIaIILCU V\IILIIIW O1 IIVIIIIDII\./I_ ||uu. |_|utcu

bHage wag dided t o i nfeldalf éxfponeAUiCaDI(§-igh owi ngl %@ (I h AUC

At 3|7C2 and pI ated on (thgfracycl(ihpqlg%hg/ g/kgja;le rgﬁ%[a?ed

nmeuidl ©J Jlb ovelrim yim arfdg Cur Oty COUlIt S

TQ&@Slﬂéﬁccﬂeliﬂjﬁ‘but tilt?%3 fol lloWlay di gestion v@&%

DXPSIsA21 |81 §3UT§@§| sed {7y gfabl ¢ 711?)1 Phage titresyo

ecreased whemn [ ncubat ea Wi th %DSI m for incrigased

4B ntle-134r31dr 24h1400% 1bat [ 9781 | phage wals

paestsad.| Tediedk?. Quiswy titfressef trypsin | 436

SEl ecti ons pertormed on Enage di spl ayed DOV 1[0- 53-
B ntl ection lot?-€Abhs 144G esistant to 3.8

Dmlism Ilrj-m.dpr to s®.ect for7aAbs which are|l qmare

ff to radat by try s n, random nut 1 oNns
DRI 522 ddwbae o ge P9 ntod Ay DOM-10-53- 474 ﬁ, PCR

o —C oot

JElM@lSSDr ateregssse Mut agyre 11 k84,7 bi ot i nyl at ed21.0
prinmers and 5-50 pg of tenplate for 50 nml reaction.
After digestion wth Sail and NoU , inserts were

puri f i &He rasuits elertiygiadicels thyt odwuiess the R prstfflespialie dibrFe pairs 4-
gg?‘@r gg i[)(g ﬁg?% 1 %88' Fule a%ég(g&e{} n?plc%%ﬂvg i?qlea Brv(\)g Iri]eg vary widely with the

t bBSHOFER Wfédm a:tu dstlg disiblgathe®AnUT/D ik estdiddraf) tha'ABK/D of

error praone library
15-10 is only 42% ofthat of 15-10-11. The AUC/D of 15-26-501 is only 11% of that of

15-26-593. These important differences also impact (to a lesser extent) half-lives: 43.2h
versus 56.6h for 15-10 and 15-10-11, respectively. A greater difference is seen with the
DOM15-26 lineage: 12.9h versus 86.2h for 15-26-501 and 15-26-593, respectively.
Indeed for a good PK analysis using non-compartmental analysis, there should be at
least 4 data points used to fit the linear regression slope and the period of time over

which the half life is estimated should be at least 3 times that of the calculated half life.




of DOM 10-53-474. The size of the library was 1.9 x
109 and the rate of am no acid nutation was 1.3. Three

W0 owAdeo1eT sel ections were perfornmed with thi sPCT/BBa0$/050404
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to select for dAbs with inproved protease resistance.
First round of selection vvas_ﬁg%f_orrred only with
antigen without trypsin treat t to clean up the
library to renove any oI ones that no | onger bound

anti ge . cti.0 s garri

or 1 o e s MeSio kel irkoors b RR 1% REPEIS g gt appears

C hapeue %Hﬂity) of &Utiv@N@A. tdfesibt degtdllafibn b thypah i @richadd with the
ori of |ibrary bound antlt%en with hl%h afflnlt]y

Th"lehg»’ ohRidAbd ctihipry to dismbnde oF Teneceperiasia serum. Indeed as

DS Y, AL e RO A iy 2650 e

t ﬁtlpptsdelgraihblaﬂ@;bsﬂmaubhlmak ef 2§1BH0A L pthe pFenceaddng dfatypein at
ection, tr INni1n tion was carri ed. out

eg@ f?effo r zph Ff‘é& ‘é‘r‘ﬁﬁ@i’iﬂ 3 ragatigp. féf}etheirﬁ b&“mt&m%uély &fhether

fﬂfégglta@b &Js%fetc’[egrlm'ﬂ?trﬁfk Me IBoNAaBL 1?) ig DJI@I% 6183, DOM4-130-

phage titres Fow ng second round
s@02atd oOMHa i -204) putdicfheothey elreallyzhad sbme ttiypsinwgdistarica as

tr S|ntrat t at, 37C d .as.t I nput f

- B Bakede G Mmook gel ar o BRteaihs P proite
t Ireat8h o r%ffohmllﬁtb dAYIRSBlcRkIks. Fdtus |tﬁé‘?ﬁ%"seﬂt IPREstudy suggests
points: 2h at 37C, 4h at 37C, overnight at room

t éwpersamnbehtb to prpésoRysiHias ais bazeest impactouttheitn tivq steklifyoef dAbs
3r uors]éj flf\gs‘h aagvtglvt%n nggresllélﬁm%e\smﬂofo%gt{s%ly all?l %o %1?OWST bl ebeyond a

seére@ﬁ leQBI Selvmelahcfeheﬁesn frés@ﬁérﬁ@@d"dig&hcﬁﬁﬁ)h ogz t@pm tq& §. DOM4-
fromround 1, were sequenced to assess

stHurédee DﬂMérlépt%ﬂ) dp@pt veaniAgatiyragdd upde e ability @lf gt?ththC
h | ect
ohfllRis i RR Qobf SR R BT U 1© 8 Rt tor 2nd

round of selection, per cent age of parent |ncreased to

75% Aft 3rd rouynd of Sh?l ection,_ percent g
par ent 11 HEE38sasdtgndn Iemresepes: & hinamestudicd fypew molecules

%%ééaséa ﬂlehﬁalaéta[b@l?tsh(défﬁb%u%&ﬁﬁé m%Rm eGh ?éeict tQNDBY14-130-202,

rypsin and not many hew clonés can from
t PERd 111-1§ 806 ankDOM 1 5R6-59Fi TherRK mds lmh\mﬁes that — in the present

dataset — melting temperature is not an adequate parameter to rationalize the observed
PK profiles: indeed DOM15-10 has a higher Tm than DOM15-10-11 and yet is more
rapidly cleared than DOM15-10-11 from the circulation. Elsewhere, the two dAbs of
the DOM4-130 lineage have markedly different Tm (by 10°C) and yet show almost
identical stability in vivo when formatted into dAb-Fc molecules. It should be noted that
melting temperature is not per se excluded as key parameter to predict in vivo stability.
It just happens that with the present dataset, large Tm differences (from 54°C and
above) have not a significant impact on the fate of dAbs in vivo. This doesn’t exclude
the possibility that at melting temperature lower than 54°C, the in vivo stability of dAbs
may correlate with thermal stability, or perhaps even with thermal stability and

resistance to proteases altogether.



that when purified protein was digested with trypsin,
DOMLO- 53-474 was not conpletely digested even after

W@@snigt trypsin treatnment. However to see WhEr/G8r008/050404
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there are any new clones that are nore trypsin

resi stant than DOMLO-53-474 Lgﬁ&[ection out put s,

sel ection 3 output where phage Wwas treated overni ght

with trypsin at 37C was sub-cloned into pDOM5. Hundred

cl ones were then sequenced to | ook for any trypsin

resi stant clones. Qut of hundred clones anal ysed, only

26 cl ones had new sequences, however none of these

cl ones had mutations at trypsin cleavage sites (Lysine

or ArgE®#Rly 13uggesting that these clones are not nore

" PR eciGd SV BB L AR, POVLO- 53-474. Exanpl e 14
rovenments | ntroduced into

the Lead DOMO A (anti- TNFR ) dAbs by Phage

Sel ections.in the_ Presence of Trypsin: To inprove the
pr BPERSW g purfed BONHESF424 fol ccul e DOM | h- 1

3Sbom1d-53R089E, §&h£ﬁtah915b°dyib\9hi%1'i‘ Sin'B,E ﬁ?ﬁnfl_ﬁ\év‘i’t%gpﬁ%lgﬁ&tgncy. To

were carried out as described earlier.
pasdisdhalstabitignefehisfd Adl ionlesprasdnie by ire ghutifippdAh was digested
conpar t he parent al

tabilit. t h-131-51 1 . .
i Btypeth (FBBERSHaLRe bR S 55 S0 SN Mg Rossigpprotein

ol C o 4 -r 1 i .
B RcA58 9ur o et bigh 0 BEabArah o

ofequenyqisg grad&tuypuent lwog/knlas3@at, krésnbohgbe hwiecshowsia dfaxs:1

i t he i d i st toth ti f [
cHoPenare: SFhaAS teErpEraR Wpr8deeh JFeRR AR gnd R PRase
Sﬁtﬁpi'i%'v&a)é Rhtrhied @laﬁ&:iﬂbﬁ’ SrhQl §Pﬁ@€he%ﬁlpﬁé?§ﬁf@éase inhjbitors

stress. These two paraneters are centr al to iIncreasi ng
t Frdlosted bagecubadorsbreick. Tinfee) saingiié vias ynadé by adding protease inhibitors

bi ophar maceut.i cal products, Productiqn of |ead Doyg a
JIHAF HiIBO R B Ao £l Shrsplriads fbeienty prdysed by
pE]]'eE% o?emsqgir%gﬂe cl?ig%%@d}gfalg% nia'ﬂﬁfa%ﬁ?&? iﬂsﬁrﬁ&ions.

nmol ecul es was produce secreted protein In
Pi chia pastoris. The three synthetic genes

BN B KB PLLEP 1 SesbF e P 3Pt igncreased

tH8R polRNFLPESRFhrisBh @nt YRHBILSBLiR sBibl@d Abs, K83 #5196-593 was also
treated with trypsin as explained above and was run alongside. As shown in the figure,
DOM15-26-593 looks stable even after 24h incubation with trypsin. However,
DOM10-53-474 is degraded to a certain extent after 24h, but looking stable at 1h and 4
h time points. These data suggests that DOM10-53-474 is resistant to degradation by
trypsin to a certain extent, but is not as stable as one of the most trypsin stable dAbs

DOM15-26-593.

Trypsin stability of phage—displayed DOM10-53-474:
To assess the trypsin stability of phage displayed DOM10-53-474, the gene encoding
DOM10-53-474 was cloned into Sal/Not sites of pPDOM33 (Fig 50) and phage produced
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i ntegrants. Several clones were then screened in 2L
flasks to identify high expr gég'ﬁjgg cell lines. The best
expressing clones were then u to produce nateri al
at 5L scale in fermenters. Protein purification and

mat er | characteri zat | In o duce
TG B S0P oMt 85 bR B PGB 2. -

sgﬁpeﬂdeﬂyn pB8dingsiterad.downst r eam purification process

was devi sed using a m xed nodal charge induction resin

(Capto MVC) as the primary capture step followed by
SEL SUFRRNSR . FEREARRSAL o WL SHEMHL b Rl st
expps sstatdh F@ﬂloﬁm{gﬂhbﬁb&tmﬁ wiBSPppsihh etabibityewhameavased by titre

charac rised for .ideptity using electrosp
Pryne fkerign PEPICRENIAS ¥ GERNER iy InkCT cells>®

i soel ect ric focusing and for purity using SDS-PAGE and

SEC (size exclusion chromatography). Protein Identity:

The) ahofiphagewes malibaatineltdq gmbirysis fovfl hi 2ie 4hiang bvén'm‘@t at 37C,

resi s of each rot ei n, .was s expect ed
q@g%‘&m%ﬁ’é@i‘ ygEn B%tn“f”é(r %‘H@ %C(*@fcomﬁkete protease
p[n‘l’ﬁ‘tﬁio? gngfal &'Ehelﬁgﬂk g@\%s Bt el ?%W%@PBSt ﬁacé&tépwnh 10nM

tril ntaining 0.1% gl aci al acetic acid
ublongyl@;tdZLgi Stfiopeng Mur lat ponefempEheirestisptadinessed beads

¢ B AT RGBS ATV HE hpv ok BiPion Gl oom temperature

S QU EIE Braf R I LRBRLAY alddNSn BHE hAIRrdRESBSH itiBAed for 5 minutes at
allow ng for a mass di fference of -2 fromthe

f monawnm@ra@ﬂrethé of Heanerdlation slappiitel @ybahrdds WER cagreed out on a

i rotei ns . pased on t.hei
WA ARET ol B B3 s FORCR R foe o imes
t hzﬁtﬁa ar @ﬁ@l%srw&mezd 10 2B Bonh® pRepR-wR AUGEN §itBOSHRAED. IM
gels in | ng and | armuntsmdullcate A single

bahinet dRsamdwnsutrilizeg with HHubak BM BilsZHCéngH 88i Bhuted phage was
C ne gqat%?crtaep( gne\ﬁlag’llyaglgr%gvl {'&? r(ﬁ'lsgt g 7QCSj &P ;rﬁ%ttea %%%etracyclme plates.
Plates were incubated at 37°C overnight and colony counts were made. Phage output
titres following digestion with trypsin is summarised in Table 17. Phage titres decreased
when incubated with trypsin for increased time points. After 24h incubation all phage

was digested.

Table 17. Output titres of trypsin selections performed on phage displayed DOM-10-53-

474 parent:
Length of trypsin incubation | Trypsin concentration Titre
No trypsin control - 3x 10

1h 100 pg/ml 1x10




purity. For size exclusion chromatography (SEC) | OOny
of each protein were | oaded onto a TOSOH (2000 SWKL

w@oioam¥1#t owi ng at 0.5m /m n. Mbil e phase wasP@®BEBL008/050404
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10% et hanol . The percentage of nononmer was neasured
based on the area under the Q#E%%\A(see Fig

23) . Conpari son of stability o h-131-51 1, -202
and - 206 Assessrrent of _pr ot ease stabili ty The

J1 Ul ©AdsS’T Dl I I I l y UI AVE LI1T- 11T Lol &
and DOM 1h- Z%l 206 was asses;ég “lg{}n%l Acor e(tm 7 X107
anal ysi s of 44 he residual bindijpg 1@ahi Vity after preio°
ncubation for defined flinepoints~in excess of

or ot easesoveﬁ(pghttoxi mat el \ 1400R00cpn‘g/1t11 otiny|ated TNERI
WarS bual cu lU a DLICIJLa IUI 1 \OI'\) L,III p LJ:}"\A

LL\'A
of DOM h-131-51 1, DOM | h-1 31-202 and DOM | h-1 31-206

WBSleb TRl ifbrt hesBiBmt @Mrypsod: Wi th | OQug/ m  of
trypsin, elastase or |eucozynme for 1, 3, and 24 hour

aln @ga; toFalsctriond Abswhighsremeppissisteyt toidemeatian ntrafsin random
C&C %(aur eg W%Ie 18&?@1 733 ?0 gﬁglle% (fggécg{lgs Pr(])-ef\l/] ?(Nggﬂ%& rbg:P%gé %n%Stratergene

UMdﬁzgz h%flquﬁﬂ(bﬁ)tﬁ 1a|ted5piﬁﬁd§r§l§ﬁd 130 pET t&ihpIReTUF S@GErU@oN. After
regenerat ed with 0. 1M gl ycine pH 2.2 between each

i ﬁjgetttqnowﬂtwﬂ end ?Mqél firsais wers i feditonhundgesgdiprodywenvith

reéart%avufm c?ag[e(? R%ﬂ a{lﬁe] dgg’[%(il tho PB?}I{E%GE[QI\}\%%OH&GPOH%H%SI% E. Coli

r EB&EEM@W&Q tebAbfobiedlivitg p‘ﬁhﬁb@ ugat%%ﬁ&‘éﬁﬁtmgih%cﬁi@@ pFne library
ns were carried out at 25C. The data,bel ow wa

p@%@@%bf) $3-0r -t Fheazeiof despdaanvasehp sri Ot e ratp @f prano acid

g es nean val ues and the error bars
ﬁl ca?gagﬁg%dard deviation of the results (Figure
24) It was found that DOM | h-1 31-202 and DOM h-13
06 were %agmn.to have grea resi stance
e

1- 0 .
p?fﬁlfeé PR OF R eaa BB P Wéﬁhﬁhls UPHEY St for dabs with
| ﬁh’[ﬁ@%é’d"ﬁofe@s&%@f@t%ﬁées @ﬁstt IQHM sﬂfle]caén %/11 rf(?_tﬁ_%f 051:11_31 Vzvglé antigen

di fference between
i w1tbomtptwp|smdrﬁatmem/tlham@11tlﬁilb1ary$0 mnmveptnyj nbung tdt no longer

B Ao rhB iy B oy oo s PORRAOYS 105851 FES 17E oupus
Sfrbﬁlmohﬂd B@J Reetabl @ waipaidad idput PhMelbr b3 10'2(idafing that

nost of the conditions tested. Thermal stability of
t e adith of hlerageheingdiapegenisitih jighattinity.

The second and third rounds of selections were performed with 1 nM biotinylated IL-
13. Prior to panning on IL-13, phage was incubated with 100pg/ml of trypsin at 37°C in
a shaker (250 rpm). For second round selection, trypsin incubation was carried out for 1
h either at room temperature or at 37°C. The outputs from round 2 selection is shown in
Table 18:

Table 18. Output phage titres following second round selection.

Trypsin treatment Titre
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The tenperature was
thermal stability

testing The ability of a protein to endure prol onged
periods of tinme at elevated tenperatures is usually a

goaisle 10dOG@RUI hagotitred foldtvady thirfdYouddwdesctibhese

conditions, protein may undergo several physical
processes such as aggregati on or chem cal
)y were inc ed at

grfrcat (at
37 and 5(3lL %Bislgrt?%ﬁﬁgis in Bri

t t on- Robi nsonTlIgﬁéI‘fer.

SEC was usedNd aypked er m ne how

\/ npr I

much nonomnerl.gasofeft in

d (I:i gure 25) Erom

solution gver the 14 day
Fi gure 25 i ?hddd7He seen t hat

both DOM h- 1%911902 and

JLJVI ll J.J J. ST glll T Cant
DOM h- 13 1- gtf%igy?thernal str

I y Tore St dUI ddll
ess. Exposi ng proteins

0 el vahidt dileoparahpdresre SUCh

routinelv used to qgive an indi
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cation on a druag's Innn

er m shel Pyeinfght ahis€e hi gher

t enper at ur es? hrxdOUsed to

 tréme @B A Jas used as the
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term storage at roomtenperature such as deam dati on,

0B &rcbdlicluhe® froaggick geltétn. oulhies [remabuld 1,20giden@tic®Bquenced to
formation in solutioncan al so be nonitored using SEC
( E5sgsrthe sasnercs diversifgr Falowme diyigowrd @fﬁe@CU‘t’fh@mIl@:‘étéfY@ﬁln

treatment, 50% of the selection outputs had parent DOM10-53-474 sequence. After 2™

round of selection, percentage of parent increased to 75%. After 3™ round of selection,

percentage of parent increased to 80%.

This data indicate that DOM10-53-474 is already resistant to degradation by trypsin and
not many new clones can be selected from these trypsin selections. Figure 22 showed
that when purified protein was digested with trypsin, DOM10-53-474 was not
completely digested even after overnight trypsin treatment. However to see whether

there are any new clones that are more trypsin resistant than DOM10-53-474 in



DOM I h-1 31-5 11 fromsolution can be attributed to
both precipitation and the formation of higher ordered
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significantly lower loss in protein is also seen with
both DOM | h-13 1-202 and D(]\/Ig %3 1-206 at 37 C after
14 days with very little or ubstantial increase in
aggregate formation, especially in the case of DOM
I h-1.31-206. ( re .26 At i fferen . .
o TR R o o s e Rt a0 S S RAGF i rypsin at
DOMhwiSsub- A8k dshowgMse Hufdred cRidks wede thén §dagerdted i@Took for
tenperature than DOM h-13 1-202 after 14 days, show ng
S ghITYRsaBissisint danrseBut of aeredrelesres Bnaisd. oy @6 ¢loges had new

I
%&%Eﬁc]ﬁfg g(%rv&%gglt I?(ﬁ‘lgv((\)g 'ﬂ%ﬁ )Slloé@s I}?.a Rﬁu%%ﬁr/s:% télgg&ﬁ %letav%e sites (Lysine
aggAegaine) burgestingahatahtserclcids dayot (forgtesBtadbib)trypsin than
vvheref DOM h-13 1-51 1 has all but precipitated out
oP Y Qjﬁ’é‘ﬁ“( Figure 26C). This shows that the changes
i ntroduced into the dAb by the trypsin selections,
e.g. the inproved thermal stability, has significantly
i Fparopled4t he protein storage stability at 37 and 50 C
Both DOM h-13 1-202 and nore significantly DOM h-13 1-
20tragl @dBiyphiaical InifRb st SRkrdlued istoakd LéddyD@MD101 (anti-
| oner tendency to form aggregates at el evated

t ENpEadabeby Rgerelegtons dbe Piespcctof digisiited t o

i nproved | ong term storage stabl lity at nore rel evant
t I
from 2ah PR A b el Rl QT e RERRAMLR: DORITR %511,
t hleage hellentmdnssn tregseergeof tn;mstn were eatried pubmadegsdebdieprlier. The
I EF .t i f the pr.oteins. had und one

IS oF e h e BT Gl Y b e e BERSTE Nab pesaapmared to the
Cbﬁ%ﬂtﬁl Ebehemf 9I ﬁinele@{ﬁlengs cBohks, TRORI1R- 1@@@@2@@&@01\1{% 131-

1- 202 and 1-206 show no significant changes
aﬁOQW@e@@}vadédr ﬁwhmhamcmlsaucm ap theywholy b most 31gnificant

11 a faint second band a 7C afte ahrs. | .
oy adius FR AR S BERER B o A8 PGS RERTon shat witn
oﬂletlﬁ@r@re@tr@hsﬂanct: sIthenRBGdi BOIrGRaT Gercansloeosinelitigl &ets,
popul ati ons of nolecules. At 50 C the difference

bﬁltlm'@@w qrHae pebidibupeide nlemyices (o plnap et Barmpowrss- These two
TS B P SR el MM R AT Mk

sbmpha&ngtnemfcahmddﬁats:atl on after 24hr. The majority of
DOM I h-1 31-51 1 is |ost

Production of lead DOMO0101 dAbs in Pichia pastoris:

The genes encoding the primary amino acid sequence of the three lead
molecules was used to produce secreted protein in Pichia pastoris. The three synthetic
genes (DOM1h-131-511, DOM1h-131-202 and DOM1h-131-206) were cloned into the
expression vector pPIC-Za and then transformed into two Pichia strain, X33 and
KM71H. The transformed cells were plated out onto increasing concentrations of
Zeocin (100, 300, 600 and 900 ng/ml) to select for clones with multiple integrants.

Several clones were then screened in 2L flasks to identify high expressing cell lines.



by precipitation after 48hr in Britton-Robinson. The
T=0, 7 and 14 day tine points at 50C were anal ysed by
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protein after exposure to high tenperatures (Figure
28). The assay is currently nggsas sensitive as SEC or
| EF at detecting subtle chang to the nol ecule due to
stress, but it can be used show that the dAb can stil

bind, to the anti S he cu

SRS oD g 19 el e oo pfiniTal i i
mejr@ehteys. of t he dAb has been | ost due to

precipitation. The material that is left in solution
is still able to bind antigen. As shown in figure 25,
tB@tmajpumﬁcegho@fandmaﬁertamlarhctquzsmogoz and DOM | h-1

31- 206, ar bl e

ot 1o et phadiRe AR RIDEA ARG iy PR BRI G furner

psebisitystidics hidovnbtasied p@iadation graeblsewdsalchised usiag ANTkREd modal
Storage stability testlngﬁat hi gh protein
ceEehindagtioniesin Kpre IMMRY 83 thermsingry eprtercsiap feBowed by anion

t
USSR AR B 05 SR B L o o
peV@% roffeet axpetssed dresat agmmiy i 09596, Td mathaall veadchdibrised for

m%&e concentrated in centrifugal Vivaspin

B YSHES S UoRRAE Hlas%éfple?tr?rﬁe@f’ |afnc”691teﬁ851ah§eﬁﬁewg ad
?5.88%@%1/5 %mﬁlg%ha% *d% uélﬁ% sHA0 A@L:hd Sﬁﬁe(sﬁérépélﬁﬁoﬁlt

were the +4C for 7 days and then
aclabysegrdphy5EC t 0 see if any ot her physical changes
had occurred to the sanples during storage at high
concentrations (Figure 29). The sanples were diluted
t prowdifWddnkityef ore being run on the SEC colum in | XPBS
10% et hanol” (v/v). Fromthe SEC traces it can be seen _
t hat néhe waimopemingl-se@ueneo 2nalysis Ok first fivg 1esxDEs sheagh protein,

cre n the format i of
afé§ aésg pg%tegiﬁl{/ Q@ alglzlss S r%m%{[g X{VﬁsePer?or%leQ Qg%samples of the
I pebiihd @hich had becnBuTRAexchangakiRto st @A ,O atctbhidilk Rodtaining 0.1%
31-5 11. Nebuliser delivery of the | ead dAbs: For early

selagial asir aor agipedalioring (CHHippey kThe TRRASHIRgINaH [(pr g3eh Of the
devggéh%{e%pen @8 ik %@Iﬁh&mg ﬂl%hfeﬁ% lqﬁjasg Qseﬁ oﬂ%ﬂéjﬁﬂnﬁhrsfgammo acid

di ng on evi ce trasonic
sequence (calculated using average masses) when allowmg for a mass d1fference of -2

from the formation of the internal disulphide bond. IEF was used to identify the proteins

based on their pl which was different for each protein.

Protein Purity:

The three proteins were loaded onto non-reducing SDS-PAGE gels in 1pg and
10pg amounts in duplicate. A single band was observed in all instance.

Size exclusion chromatography was also performed to demonstrate levels of
purity. For size exclusion chromatography (SEC) 100ug of each protein were loaded
onto a TOSOH G2000 SWXL column flowing at 0.5ml/min. Mobile phase was PBS /
10% ethanol. The percentage of monomer was measured based on the area under the

curve (see Fig 23).
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I h- 13 1-202 and - 206 have higher Tm s and showed

consi derably i nproved stabili g%{ to thermal stress
conpared to DOM h-13 1-51 1, ? the dAbs were tested

in two nebuliser devices to see how they responded to
shear/thermal stress induced during nebulisation. Both
the protein fromthe nebulised aerosol and the

r eeRipBtifm dARbilNy bhBORMI-¢81-611,6201 fnd 266Cup) were

then anal ysed by SEC to determ ne the am)unt of

ad§resy Bt oA PEfserse seB#tHur i ng t he process. t he

nmol ecu Nz RO

ol e 'rﬁé S pELS ]Et%ﬁlﬁfj ﬁlﬁoﬁf&&b@ m%lfféﬁtdg\g?@ szbgan@bqth 131
E206 wus Eﬁﬁﬁsdd by Bﬂ)AéﬁrB%armB&iE)ofah]ﬂreE’ﬁlnal Hikding jaﬁtwty after pre-
nebu] i h run time of 3.5 mnutes at a

c BB RHIRAPS SRn5H tECRGInG N gXersp ﬁépwéqaﬁ?scﬁépgqxgaately 1400RU of

db%ﬁh%rl'@i&i'mfgﬁv% B0&M o USiR a%dWSVA fc'ﬂ &ﬁg M%oﬂﬁl 131-511,

results are shown in Figure ery and
dDEM U3 1-862 amt DOMEL-d2Eep06 wag mcub&ted dehPBSaomily of with 100ug/ml

o Frsie SaSipSE0n RugoNEE 41 bas rh E4FRTRRRFY - The FRliSn S
Bétb%% NryRAB L AEAsN BES E&kiailldTdre@neamibabk oﬂleocfAE/Bl%téit‘Q@mlxtures

e cup of the device was determ ned by A
n’é/am}hernemgi ot dreel MR 1 adated cip bsing sefeicoee qaﬂlawhtrmiton The chip
su ¥¥1'?:2> Was tﬁ%gnvevaﬁgras gnﬂ]‘ i(gug%)tlltl\@ I}P:él%tcpﬁ N %%OF Ceeeglteglc ftnﬁerc]:tlon cycle.

t hrﬁe ﬁﬁﬁl(ﬁﬂ d‘fU(OMlMEIBIICfllQ POM H-¢3 Bzemﬂmabbwnﬁbyll p&EBbund to
during deli ver%/)ns Sanpl es of the dAbs nebulised in
Bhymam ENRBY i (AisWhscppimreincpbited pilh psefcaeewas defetnaipgd rréative to dAb

pﬁlygﬁ{ ' 1911(1%1?h1loYeears tglgce{eQ&?u he%g £ %egﬁr ﬁp {I?ég@y The data below

gure 31°s Fe
PeHE prRIdagR ﬂﬁ(hﬁlﬁlﬁee iﬂaepéddbﬁtrexb&emsmp THe Bah @rapBiMfiedtesdBean values
det er m ned SEC. It can be seen that both

the por '2@2 ingheptogtvdard deiatpoef tirgeryts (Fiusg 24e

smal | changes in the concentrati on of nononer relative
to DOM h- 131-51 1. This denonstrates that both DOM
1h- 13112042 faumd tHONDON [h313 1201 am’dt[hOMriehL 1311208 ware dhdwh to have

s have | ess propensjty to ggregate ur
n&Ysalcr Lststagae twr@tfpbtlgzleg% o yetrypsiy alastgétort Ipugoggme in

f @smpPXNbR 1 BoM B63 A8 d BEM dierd3dee between DOM1h-131-202 and
DOM1h-131-206 in comparison to DOM1h-131-511 is most pronounced after 1hr with
trypsin and after 3hrs with elastase or leucozyme. There is a trend that DOM1h-131-206
is slightly more stable compared to DOM1h-131-202 in most of the conditions tested.

Thermal stability of the dAbs as determined using DSC:

In order to determine at which pH the lead molecules had the greatest stability,
differential scanning calorimeter (DSC) was used to measure the melting temperatures
(Tw) of each dAD in Britton-Robinson buffer. As Britton-Robinson is made up of three

component buffer systems (40mM of each of acetic, phosphoric and boric acid), it is



511 in Britton-Robinson buffer post nebulisation and

denonstrates that the relative | ossin nononmer (Figure
W@200si1g91due to dimer formation. This agai n pr oRCTIE82008/050404

further supporting evidence to the theory that the

greater thermal stability sho by DOM h- 131-202 and

DOM h- 13 1-206 can prevent s’ﬁg?ﬁfi cant aggregation

even in an unoptim sed formul ati on buffer. For

t oxi GOl nd safet ssessment. work, it.is.ne
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patients. This can only be achi eved t,ag' usi ng

shgithithedhbs Jadingin greajssoinginiccbarewhsieBtitowas Bvad 4 be pH 7 for
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I g Pitﬁra]ltlhies &%i@&ﬁR@ﬁh&ﬁP&ufP&rﬁé@t Q2 a8 subnfiBarddeH8n PAHIBLS.

roughout the run to see If e prol ong
nebul i sati on caused the dAbs to aggregate due to shear

or the | .stgess as termn b a [

concent PR PES (HD80 it reHaln vl DM Haps k2% 1FaRard1-206
10 t Bel DPOME- M LoONCaNdidhiif Bf DSOen BARoRRIBirdsBn biifeCd A mg/ml. The

and aerosol as determ ned by A280. Table 21: Measured

preotpeiatureovesemnpet atdB0SC/HoGM h- 13 1- 206 as det er mi ned

by A280 absorbance readings for both the cup and
aer osob—during-—nebulisationof the dAb at -40 g/

ee:o%e%{ch pl was

TS IoUT TG

using [the Par ARG+ Al | pwPHgha.&iveaigrqdissbn | erlibf &) @fiehe dAb at
instrunental error the |slffilse BemeadstapRity on dodke gigen pH

change afPeMIihebill-2@ ng the dAb7déver | hr.|From TabBé 2

1 it clan bemlgersitb@ the concgpotrsati on of the pretsin

did not spoMmLcaniily change durisng the run, 58.0

denonsirating that there was no significant 0SS oOf

the protein due to aggregation. Figure 33 shows that

over the period of 1 hour of nebulisation, DOM h-13
15 1-206 daesverkithdromhstabijityhicgher ordered aggregates such

asdi mer s..determ ned by SEC. This clearly,
denonst ﬁ%@@w Haxpretsd oA yiedelsnERsHRFsio %IP%/ Hne pksleyasd

a?ﬁnﬂﬁf&#éﬁﬁgy fselguél!}{:e? ?J&ﬂnﬁﬁhﬁ&%ﬁts%abtﬂﬁ%p@ h&r%ﬁésg € Iiécg?&ls, protein

signiticantly | ases the dAbs resistance to s
amdy uhdergakevstal @hgsieal gradasses sunhsas @ggrepaiahi arebtinical modification.

OOl A B RS SRS IS 4 R Siapimon
20  buffer. SEC was used to determine how much monomer was left in solution over the 14
day period (Figure 25).

From Figure 25 it can be seen that both DOM1h-131-202 and DOM1h-131-206
are significantly more stable than DOM1h-131-511 to thermal stress. Exposing proteins
to elevated temperatures, such as 37 and 50 °C, are routinely used to give an indication

25  onadrug’s long term shelf-life. These higher temperatures are used to accelerate the
normal process associated with long term storage at room temperature such as

deamidation, oxidation or aggregation. The level of aggregation formation in solution



aggregates do not form Solution state of the |ead
dAbs: Since the major route of degradation for all the
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initially to dinmerisation followed by further
aggregation and ultimately pr_ﬁg pitation, the three

| ead nol ecul es were investiga by Analytical Utra-
Centrifugation (AUC) to determ ne the degree of self-

iation.. Th i-NS.. ' [ b
“SEOTLEN SR TaR SRR ok A IPELE R LG e o o
veloMiK-Y31-6591 fbResobfnMRAbaLItABued W bdtR piddPiBbNSEH thB€rmation
three sanples were run at three different

cohligherroadéredhszgregagisrg deteomingd By g /ChiFiguse 36 By /Antigmificntly lower

centrifugati on effects, usi hr if fer r o
SERRILAORT Ao Sk bR PR A e EE - g 3l h s 206 37
DM rhi41dhds whth Vdryl 19tt18 o8 ha bl thtiiEhcic2®. id agdredatk BimatiBRM
lh-1 31-202 is nmononer / dimer equilibrium (22.7-27.8

kexppcially in Ge cedeanliRieM} h<lB3atA06 (Hignear 2@dT)s t/6it3 4t therdsfference

' dwth Kd = 1. d h- .
T BRGEOL L TRRACREG e et BT Teddrglpwing becer

Withbiligy 4dhd BighéhempEaRI®hah OGN 38990 Giat 1 PdayRf shdGhhg
m\/lwgé the sedi nentation velocity nmethod all sanples

s Bienbigartbhisdeedrieanasfon if egher mojcsnlappsightipgaiegass. (FrRusn?o).
: . | . , . Cour )

< REGER IS 5P LRUMR 2B BBt dogub R inospregpee
1farmatiod htatlidviay oFigurg l261), ehcets BOM Bgad leS1 Bha dilieit precipitated
peak shjft upon dilution is an indication of

dPeldspluipp Figprerd96de aggregates. The protein

aggregation and di ssoci ati on cancel each other out

whi ch can give the inpression of being a stable diner

as obs&hisastiowytheetic rbmtgat irvrodecpd ihidthe dAb byhke trypsin selections,

sedi pent ati on .coefficients observed for h- 13.

€ BOBC B R TSR e T S EroRg B e
andbilifestei7ong shhe. BBMONBM DS 102 BIndREGES ﬁ‘i’éaﬁtlg PONI€h-131-
separated from each other, giving the single peak with

a20n, gheerly dadi memoead sofutvoetavildy end lavratenidsneyplorfomn hggregates at

for the mass of the samle.,This r |t .agrees, wth

¢ sy L8 T aESen A RS Eb Bk BT e storase
methbitiel, & eort REl e elin® &debdtin@R siedNst ANind@Smedpeitble.as

being | mM DOM h- 13 1-206 was determ ned to be nore
nmononeric than the other two sanples, having a

sedi me@&tﬁf)l'eg ﬁoﬁloféfhfr,i ZFSIh?,nf da% attd 9% A% tﬁﬁé‘}?&h&dﬁ&ﬁ’ the thermal stress

experiment were then analysed by IEF to see if the proteins had undergone any
biophysical changes which would affect the overall charge of the protein (Figure 27).

Again both DOM1h-131-202 and DOM1h-131-206 show no significant changes
at 37°C compared to DOM1h-131-511. With DOM1h-131-511 a faint second band
appears at 37°C after 24hrs. It is believed this extra banding is due to dimerisation of
the protein, thus masking charge and producing two populations of molecules. At 50 °C
the difference between the molecules is more pronounced, DOM1h-131-206 clearly

shows no significant changes at the elevated temperature whereas DOM1h-131-202 is



2.5s for the other two sanples. This data agrees well
Wi th the sedinmentation equilibriumdata. At the

W@ sastisat i ons neasured, ~10-fold bel ow t he KeCDGB2008/050404

10

15

20

25

360mM the sanple is predom nantly nononeric. Exanple
15 Pot ency enhancenent of the 5-26- 593 dAb: An
exanpl e of the enhancenment of pofency in VEGFR2
Recept or Bi ndi ng Assay of the DOML5-26-593 dAb over

O P BESER St R B s e s AR I3 Yes1 1 i o

bby gicatpitafioVHGEr 488r MESHRA-RebiARaAsured in a pl at e- based
assay. In this assay a VEG-R2-Fc chinera is coated on

a 96- well ELISA plate, and to this is added a

predet g| f VEGE that.has b )

o o ndlbke B AR oo Ghps b L 8o Bor R eeq b preJRUFR-1 RBA

Fe dcasthiige thb Eunishaliig oofhke pabteianiver BthRiRtehih ttMBeratures (Figure
anount of VEGF bound to the receptor is detected with
aAdakbe assyrErcugisailypefas Stalltﬁétl\reeaﬁeq%fo@r Wi 2 Jetiesting subtle changes to

d ] 0 ' i.cal 1y, z e eff.act |

o IR oMb B o oo RS R PR s A ind B he
f amgdenon of test substance concentration. An effective
inhibitor is therefore one that denonstrates

Subst bt %&ftml E@muﬁ\ge tgfthg g 4RO b 51 Teglrts the fact that the
CRIARERY bl A haf GoliRL QNG BIENENAIA HIThiptidi st iSToR in

t herapeutic potential of VEG bllockade in t%e

t scdaiorentstibhbeuorbindsinhgen. Beshowe ab figed 25othe anagorit3®f both

POV -2l RSO Bt a0 3G G P utamard i1 lutiop even afer
Meglyafse ThORBA @ofRGhA allaRdsdIiEIS ploteiR @ stBOMAEEIBMnd¥MHdto bind
the rapid cl earance of free dAbs fromthe circul ation

bio TRRI. filtration. To assess the utility of the VEGF
dAbs as anti-angi ogenics for the treatnent of
cancer,the | ead donmain anti bodies were formatted as

f BiraRStailih twihg at ipe proteBRoh@@rafiéhsyi @ a hybrid
l'inker so as to forma bivalent nolecule with a serum
hal f | Execrananéners deyriadat issiavestigrerhe stedigaslebility at +4 °C at very

apt i body. sal vage .pathways. In this Ec fusion farmat 9
Pl B0 BR R By s LB pitSlRR e condiions
2841983148 9 AGO RRAY @fhcWittdied ih%lehtﬂﬂﬁtéﬁaal\fi‘ﬂﬁpﬁ%ncbﬁbrators (5K cut-off)
(DOML5-26) & the trypsin |abile dAb
in Britton-Robinson buffer at their most stable pH, to ~100 mg/ml. The samples at ~100
mg/ml were then left at +4°C for 7 days and then analysed by SEC to see if any other
physical changes had occurred to the samples during storage at high concentrations
(Figure 29). The samples were diluted to ~1mg/ml before being run on the SEC column
in 1xPBS 10% ethanol (v/v).
From the SEC traces it can be seen that neither DOM1h-131-202 nor DOM 1 h-
131-206 show any significant increase in the formation of aggregates after 7 days,

where as there is ~2% reduction in the monomer concentration for DOM1h-131-511.

Nebuliser delivery of the lead dAbs:



( DOML5- 26-501) using the assay described previously.
The results are shown in the Table 22 bel ow Tabl e 22.
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| eads in the Fc fusion format It can be seen from
these results that in the di ngébc Fc fusion format,
affinity & potency are enhanc Inrelation to the
free dAbs due to the effect of avidity. It is clear

by i r L0 TR SETRARE IR s SoRGits h Rbiheitptitded a

eugiid AR delprepfiDi R a @@bilitddesideC DESdnidBg orFiHE UBEEARIZ Ul trasonic, jet
the inprovenents in thermal and protease stability

t PAYIBIa4Ng meﬁh)@ tfﬁr%%wﬂbewaﬁ@c@sa agrecd sheprand ghermal stress as it
PRAL H@o%‘i"éé libfir ﬁ%&%%lodﬁdeﬁfle& %{'IE S UA?’?oth M1 31-202 and -

I nmpr ovemsn elTmnatio see

4206 mvemm T26- dnd3howepasisitievdbl niniXohidt 24050 ko Ithicrmal stress
likely a direct cgnsequence of the increased

SsEYBPATPE {p Y el Hha81 1. ALl e ARgheTe litden e Rebulfier deyices to see
L R&w r@%hhé’c?to%@&rﬁﬁéﬁﬁd hatk 1&&1@&[ dlgﬁﬁgr}{e'Buﬁﬁ%on Both the
endoso conpart ment . I's al so to be “expected

t petah tfnom the nabulcéd 3erws<ﬂ iané tiftanmenhiny dhleastbe deabe (uet in the cup)

are et p Si for longer in oth bi ol ogi cal
chhiiPemenfeBE RISt oS oSt dnegi . Ehonud during
Vel pbiesd.i ssue conpartnents where proteolysis is an
active process involved in the turnover of biologica
nol ecul es. Phar macoki netic cl earance profiles:
Phar m%@lﬁggl%to'lecufels %vaege %(s:tg g{l{tgne ﬁog{nsgrac%rr/]ntﬁersa? the%r mdast Stable pH.
D@%&&Agﬁw'éﬁaeéi&ﬁmm&reziﬁﬂwmdpm @itratise Aksh) and Pari LC+ (et
concentrations of 5nmg/kg. Levels of DOML5-26-593 and

G wih rup Hoepd 335emumt%@|t 8 PEH@IA cragea{iaden ol py/ml and the
q
ah'%rlﬁgltg ﬁéﬁ%t@%ﬁ?ﬂﬂ%% d&&@%ﬁg g‘#?r_ﬂé[%gﬁ t@lg dl"h%r}esults arc shown in
t Aggused W ios gogal MW*m@fraldthﬂbltteﬂl 1nf5hhe ﬂeﬁpl lung, the 1deal particle size

h [ fil he Table 23
D1 o4t B 38 Ay phn RdoR| HEVTIE By Bt er desphan S
t [hen iR R a@otindohprer. %e%%ﬁce%@raﬁé‘r%ﬂﬂ@ dAB 1ﬁ "Eﬁe dui) of e device

be seen fromthese results that
sivgnilétemained By Azgo measurements before and after nebuhsa‘uon (data not shown). It

was found that the protein concentration did not change significantly indicating that
neither the protein nor vehicle are preferentially nebulised during delivery.
Samples of the dAbs nebulised in Britton-Robinson buffer were run on

SEC to determine if during delivery the protein had undergone any physical changes.
Figure 31 shows the relative percentage change in either the cup or the aerosol as
determined by SEC. It can be seen that both DOM1h-131-202 and DOM1h-131-206
undergo relative small changes in the concentration of monomer relative to DOM1h-
131-511. This demonstrates that both DOM1h-131-202 and DOM1h-131-206 with their
improved Ty,’s have less propensity to aggregate during nebulisation.

Figure 32 shows the actual SEC traces for DOM1h-131-206 and DOM1h-131-

511 in Britton-Robinson buffer post nebulisation and demonstrates that the relative loss



I mproved pharmacokinetic profile with e.g. an extended
half life and reduce clearance rate. The significantly
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DOML5- 26-593 resulted in analysis of the conmpound for
a range of other biophysical &l\égl butes. Sol ution
state properties: Analysis by C-MALLs & AUC. The
in-solution state of DOML5-26-593 was assessed by bot h

:i%lglgel?lg(?(lﬁ%{ 'g%%%gga %gchlalgp%)gﬁnaftl(?%ﬁ gagam pa}g%rdes Lot

ubaﬂpaﬁﬁigtmdeug@td the th( at tﬁagrelm%h u{%nw@lsstamm GRown by DOM1h-
i
erdex 200 G- colum(agarose matrix) at a tlowrate

ofl lc3td ang HOMhh 1 H-Bf greduevest ppgficaitgaanegaiiqreven in an

r etection on a Watt Optilab rEX
)ﬁ%ﬁ%%ﬁ_dﬁghﬂ@tgé%éﬁgngon a Watt TREOCS MALLS detector.

Dat a weoetotitalogs add sskiygshSddt safrk Warselearm@e@ delateey the dAb at
batc, es ?f DOM 15-26- 593 wer ana aﬁd and oth wer e

1CaRy }blgg]éq;ée\gés lﬁ‘B’n FrapEng Hlagé ¢ ]@ﬁelgfc oses given to patients.
C | I
ngﬂfé ?gﬁ gﬁl&gg;ﬁgh@? d-ll%r ﬁﬁr%agm?;%é]ﬂg S nét? p\?\?t&"ﬂ C%HJD&‘&I%QOHS and/or
cd¢lowtiag éd dAh axtr arppdlengddarerivd ©f tiofe. Appriod a%dt@daeeﬁ@hown that

t DOML5- 26-5 was diluted.to

O A3 1Y B agebErige S Bt e tapt e il Bhs 35 mins. DOM1h-
sedli_npatval icQird Wel®aighMl UBR &Y ddbBRsc@Ukindtith4PROCHIABE up to 1
in a Beckman XL-A anal(ﬁl cal ultracentrituge. Data was

ab@}m S@dpm frgmrthe gepeandrcsgsphivsredaken af ¢he tinserpeintsttatlropghout the
diL gt Se 16%theo%m f]%gcfsgnSI g sS(FBguT| 2%‘25\/\%%&8@%&9 aP &G

Uﬁieﬂﬁal%h%i%ﬁfs dé(eﬁhu@ﬁ bly SHY{ &fcb the @LitéiA @Bncehtieti sre@ulSsind f

this analysis show that DOM 15-26-593 behaves as a

nBSBHESMEs)s bakle %ﬁh%ws thie PERIN caBGeHH 8L ofiie dbroth in the cup

ngﬁdqer Iof Qs&%%hﬁ gol ecul ar mass of 78- 81KDa,

consi s ent w e ca cu'I ated intact nol ecul ar mass

of approx 76kDa (Figure 42a & 42b). Thermal Melti ng

Brd(\)/lpirSt I@lglg 21 %%%%ﬁmeyqrﬁgq%&%(t%g@hfo thQSMé\Aﬁ 51 %82 as determmed by

A280 absorbance readings for both the cup and aerosol during nebulisation of the dAb
at ~40 mg/ml using the Pari LC+. Allowing for dilution errors and instrumental error

the sample concentration does not change after nebulising the dAb over 1hr.

Time Cup Sample
(mg/ml) Acrosol Sample (mg/ml)
(Mins)
1 43.8 43.4
29 44.5 43.5
59 44.6 44.1

From Table 21 it can be seen that the concentration of the protein did not
significantly change during the run, demonstrating that there was no significant loss of
the protein due to aggregation. Figure 33 shows that over the period of 1 hour of

nebulisation, DOM1h-131-206 does not form any higher ordered aggregates such as



Differential scanning calorinetry was used to anal yse

the thermal stability of the dAbs and Fc fusions.
w®@ei08fldy4t he proteins were placed in a M crocaPCT/GB2008/050404

calorineter at a concentration of 2ng.m - 1 with a

buffer reference. The sanpl es ﬁgre heated from 20C to

100C at a rate of 180C. hr- an appropriate buffer,

and the thermal denaturati on data anaI ysed using

otvva f|tt| opriate . to
A LIRS S8 Bk il e R By BRI By optsica
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Figure 43 mddle ang@i is maintalned in the Fc fusion
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D%&%é?%ﬁoégﬁﬁ%ﬁ%%g‘%g@é: ébbgvt& ﬂgbdh’%r e Zp‘?@{%ﬁ Jo tht higher ordered

5 t eggregaadsiloncs toress and serum corrponents Exper i ment s
were done with DOM 15-26-5 93 (and Fc fusion) as
follows: The stability properties of the DOM 15-26-593
dAb mean that it can be subjected to physical and
bBelutgi state ofithelsed di\b$i mi nimal effects on its ability

to bin see F 4 47. (a,an
oi nai nginbF e g R ok B ARy B poggqrs o be
10 cagpsassdeib@siicnditle ytidll (SAmEBridagibh Yollo&ve%ﬁryvﬁftherﬁlgg%auon and

plate was coated with 250n(g/m VEGF165 in carbonate
bultistely peschiighen, thsdires lgpdmglesuleh wsrepnyeskisacdpy Kropbytical Ultra-

Bépiaﬂtrle Céaa§§n ?f\g@é gg Qet%%g*lée J&h%'&f:glfge E)EE&E ﬁggsoaidg?qﬁ glm%%aotems were
washebasddy tabtreeth@D, sadivatestionnaguid &rivanandasedinhdmeativaurtbeity.

material detected with a 1:10,000 dilution of
HRP- conj ugated anti-hunman |1gG fol | owed by "SureBl ue”

15 chronoggning sédfﬁ’l%ﬁtﬁ @e(@ﬁﬁbt‘ﬁ}& BRI (W tHied Ws w r@ ti'un at three

exanpl e, the nolecu be repeatedly freeze t
f dxﬁferetnt qom&nmttcm gergifg 1980)5 ng/mhiod\p mg/miemat cnnerﬂilga?t(b)n effects

for. C t hout | ogs .of bi.ndi. acti vi.t

aBiied i B dAresoy et ap sl Hag fatriesh Ay ngm1n-131-
r esuistaeghtlOdiner 00/ 1-04S 1add) eneM 053 1-202 RendidhRE U HEnd
aggregation state, as assessed by conventional size

exoliTion (Sh i gelapty (dHgiahos 8y drmar e o @s eancentrations
20 GALE AR 28 BRSSP 20 RO B R Blppc 154
ony.y k@amwmra Y P themonomer to dimer association of 360 uM.

By the sedimentation velocity method all samples showed some degree of
dissociation upon dilution. From the results obtained, shown in Figure 34, the
sedimentation coefficient observed for DOM1h-131-511 is indicative of higher order

25  aggregates and the peak shift upon dilution is an indication of dissociation of these
aggregates. The protein aggregation and dissociation cancel each other out which can
give the impression of being a stable dimer as observed by sedimentation equilibrium.
The sedimentation coefficients observed for DOM1h-131-202 are indicative of a rapid
dynamic equilibrium and therefore the monomer and dimer peaks could not be

30  separated from each other, giving the single peak with a higher sedimentation

coefficient than is appropriate for the mass of the sample. This result agrees with the



antigen binding activity after 168 hours at only the
hi ghest i ncubation tenperature (Figure 46).
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cynonol gus nonkeysat 37C for 14 days caused no | oss of
antigen binding ability (Figure,47a and 47b), as
determ ned by the VEGF bindiﬁd LI SA Potency in VEGFR2
Recept or Binding Assay & HUVEC cel |l assay: The

rec ssa descrl ed above

- ESERURinBb B AR S EhRELy EREYS R R eliRigp constan
(aghicesA&) as YeingvpsMf DML H-N3L-20 616 2 D@ onin&t @9& AR monomeric
has enhanced potency in this assay, which establishes
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V|
dg%ﬁgrtdrlg ?t\ﬁg} W sap E@ﬁ? Hu mﬁlﬁeﬁﬁbkk{% i%C aﬁﬂé gle(ﬁ@l%nﬁ i3 equilibrium
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ant agoni sts to blaock the VEGF stinulated proliferation

oPTSAPMEagHY MONP@CHEasur ed. Briefly, approximately 4e3

HUVE cells are dispensed into the wells of a 96-well

plate to which is added a m xture of VEGF and a

dilution series of the test substance, such that the
finalnﬁonc%gt%atlon of VEG-F is 5ng/m, or as otherw se

det er Q a dose-response titration. The cells are

i ncubated at 37C for a further 4 days, at which point

the cell nunber is determ ned by the use of a cel

qBetenéy ¢rhangearent ebige MOMdué%a@?'@é:l | Titer". This

allows the colorinetric determ nation of cel

proliferation in conmparison with standards over the 4

days ofxntels&@mppepﬁfrﬂhmamanceﬁﬁlnt oNpUTRRSySn MEGIEL RE¢dpRe Bidding

the end of a fixed incubation period with a

pAésadétféh*%lP%@l%%%é% dgp overdpOFHG-26 Ratesfithgroarfoirdtigue 40. In this
LERhL ah étﬁ §rc1f-5 Fmﬁ%ﬁt‘sm O%Q\‘#en@ﬁgﬂ%@f%mﬁ REVEGFR2 is
cel i gure

| ower’ eratlon serve
4ﬁl)eas(ﬁlm‘kl 1hd& Iilate#hase&fﬁssay\/liﬂﬁls asryOYECIIR2-Fe aliimgraes coated on a 96-
rj si.ng, an am no |d se t hat

varj abl mai n C n
weli il %ﬁatgm.t § 15 QEfIC pPreAR RN AOARERT ¢ q%gwét has been
Of)re%@bﬁte%lawﬁ? 3 dﬁﬁ'tlf@l"\@'érlbé"of t'hg %rs?d[% F(ﬁlow-f the wa]s_hmg -off of

I mmunogl obul i n single variab domai n of
compuing ipngeinathi amoant @oSEGF dmulﬁi towh@re@ﬁptonu rdbmctedgwthsan anti-

VPl SRGe g R R e s Rr R B e response

effect is plotted as percentage inhibition of VEGF binding as a function of test

substance concentration. An effective inhibitor is therefore one that demonstrates

substantial blocking of ligand binding at low concentrations.

FC Fusions potency and half life:

The therapeutic potential of VEGF blockade in the treatment of tumours has
been realised for over 30 years. The chronic nature of cancer dictates that
biopharmaceuticals require a long serum half life to mediate their effects, and this is not
consistent with the rapid clearance of free dAbs from the circulation by renal filtration.

To assess the utility of the VEGF dAbs as anti-angiogenics for the treatment of cancer,



at position 99, wherein nunbering is according to
Kabat. 4. The i nmunogl obulin single variabl e domai n of
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nunbering is according to Kabat. 5. An anti-VEG-
I mmunogl obul i n single variab[g %gnain conpri sing an
am no acid sequence that is i 8 tical to the am no
aci d sequence of DOML5-26-593 (shown in figure 5). 6.
nti- VEGE | no e va n .
e d AL n ST SR tuufudl A flf MW P8R Maptgc Fevia
| §@pbdicRhkdr Qo as 36 mtﬁmavﬁlehﬁﬁbledulé RQIM & feeuri Welf gifCeasiddd by the
sequence of DOML5-26-593 (shown in figure 20c). 7. An
ahts o VEBP-MeriAG gRistady isplvaghRAtevapsr i abl e domai n
encoded by a sequence that is identical to the nucleic
aci d sequence of DOML5-26-593 (shown in figure 20c).
8. An anthis- REGk oafbragoths potensypsfitse gd ﬂiypsa'msé:leMEGFAb DOM15-
i npunogl obul in sin Ie vari abl e in_accordj
pres kot Mg CRINBTR] ! t&%@%%@&h?@‘g&%@w fnds I rypsf Moite aab
| ir
CRUB LRSS Uk SECRLHITHEOBL AP ISRl Evown i
adeldedlbglomo any one of clains 1 to 7.10. The
antagoni st of claim8 or 9, wherein the antagoni st
conpri ses a nononer of said single variable domain or
a honoghpen2 OfotSilyd RBANVG BalY #ld dRkRGRIBI & DAM15TIElcads in the
antagoni st of clairm8, 9 or 10, wherein the am no acid

sBglisreloghatt he or each single variable donmain is
identical to the am no acid sequence of DOML5- 26-593

sheown—A—Fgote—5r—a2—Ar—ap—TvES G runogl obul i n
S0AR1 o vari abl £Cdomay POSRRHAMY A TEb tislng " dei g

5B ht26t hat | heGlHen®P8&l to tlﬁﬁ\“;%rri no aci sequence
HDONOMER6-261 59BIgGhoWh32h figura 18)9 or diffdrs from
POMNI-26-5881 ¢ hbkguene.63df DOMLE-826>5 93 at |no nore
than 14 am no acid positions and has a CDR sequence
that is at |least 50%identical to the CDRI sequence of

DOML5- 26- 593.
It can be seen from these results that in the dimeric Fc fusion format, affinity &

potency are enhanced in relation to the free dAbs due to the effect of avidity. It is clear
that the potency enhancement obtained in DOM15-26-593 by virtue of trypsin selection
is maintained and is even more pronounced in this Fc format. Furthermore, the
improvements in thermal and protease stability translate into profound changes in the in
vivo pharmacokinetic behaviour of the molecules. The improvement in the elimination
half life (see Figure 41) of DOM15-26-593 compared with DOM15-26-501 is likely to
be a direct consequence of the increased stability of the dAb, rendering it more resistant
to the degradative processes that occur within the endosomal compartment. It is also to
be expected, therefore, that dAbs with enhanced protease stability are able to persist for
longer in other biological compartments such as the serum, mucosal surfaces and
various tissue compartments where proteolysis is an active process involved in the

turnover of biological molecules.



13. An anti-VEGF i mmunogl obul i n single variable domain
conprising an am no acid sequence that is identical to

WQ b@sasmiied aci d sequence of DOML5- 26-593 ( ShowpCT/5B2008/050404
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figure 5) or differs fromthe am no acid sequence of
DOML5- 26- 593 at no nore than Jlgsam no acid positions
and has a CDR2 sequence t hat at |l east 50% i denti cal
to the CDR2 sequence of DOML5-26-593. 14. An anti - VEG-
i mmunogl obul i n single variable domain conprising an
am no acid sequence that is identical to the am no

aci d sequence of DOML5-26-593 (shown in figure 5) or
differs fromthe am no acid sequence of DOML5- 26-593
at no Rb#Bageldpeticolenianss Paiiles:posi ti ons and has a CDR3
sequence that is at |east 50%identical to the CDR3
sequence of DOML5-26-593. 15. An anti-VEGF

| Rharnagoldhetid dieasarg Ipeofilay o DO Idol@b98 a:rtmpoiM:]iSn:gS am were
am no acid sequence that _is |d§nt|cal to the ani

aBICRPUS R finh d- HMIpcHrEerBOME-condnand ROM Ll 59} Ty rats at
dl:érfc@ﬁt?atfo‘h@ﬁf Sﬁg/k%nl&%lsa&f' SORAGURNSS 4fd 1%%55 2@5@191'1)’1 the serum

no nore amno acid positions and has a
swqwdhclemlemnred i a figes IV Eiﬂ@bmdmgtstwdhrdtﬁlﬂhasmnd an anti-

S e of .and has.a CDR2 se nce t
BN FEadiboduopiabite PEMI PG PHE CBROCCEIAIGS Bire delceted. The
DEMLStrad@acorBtid Bro e istihbivn Vi@ Tapamosdiehul i n singl e

vari abl e domai n conprising an am no acid sequence that

is identical to the am no acid sequence of

DOML5- 5 shown 4.0 fi e..n |ff S

amino. 1078 eeqionis Priititigbadye! HES HAaTH% poms
aps1393 acingkinsh kitons and has a CDR sequence that is

at least 50%identical to the CDR sequence of

DOML5- 26- 593 and has a CDR3 sequence that is at | east

50% identical to the CDR3 sequence of DOML5-26- 59

1/ An ant i INEGF Fmruno ch‘blﬂﬂ’l n sin leaemovarl abl e do Tai n

r\rmr| c-| nn hQ Qm g\/ml;r\ u\. Henece 'l- ‘pr | rh:nf| & to

Cie

t LR l%9r| se ]Ilﬂh{" 44;1# MMR ’)R“RSQQ (chn\/\n [a}
f P& ofidiffBYE frif t he ami nol'dci d sequence of
DOML5- 26- 593

It can be seen from these results that DOM15-26-593 has a significantly
improved pharmacokinetic profile with e.g. an extended half life and reduce clearance
rate.

The significantly improved potency and pharmacokinetic properties of the
DOM15-26-593 resulted in analysis of the compound for a range of other biophysical

attributes.
Solution state properties: Analysis by SEC-MALLs & AUC:
The in-solution state of DOM15-26-593 was assessed by both size exclusion

chromatography-multi-angle laser light scattering (SEC-MALLS) and analytical
ultracentrifugation (AUC). SEC-MALLS was run on a Superdex 200 GF column



at no nore than 14 am no acid positions and has a CDR2
sequence that is at |east 50% identical to the CDR2

WG ewasae7 of DOML5- 26- 593 and has a CDR3 sequePCEGBR@EB/050404

10

15

20

25

30

is at |east 50%identical to the CDR3 sequence of
DOML5- 26- 593. 18. An anti-VEGE i mmunogl obulin single
vari abl e domai n conprising an ?n no aci d sequence that
is identical to the ani no aci d sequence of

9 e. 9). di ffers,f
ARS8 Bl T B alsrorg fisg in Shafel S sy G Py
apdfieti ACindep asl det&ﬁ&n and gt @p@@HrExgqm& NEALLS abtebﬁon on a
at least 50%identical to the CDRI sequence of

DOVEY-EREGD HARES Haisctar. it weregme ysed vring ASIRAY sqfiegpsg Two
50%, i i,cal
LB by oMb 58 SO by FEMAS EEnP e o

t hen6ibR is esluenc &t d@ﬁcdﬁﬁﬂ!’lﬂl&s&ﬁ Upa3 2. Sl8g/nAinviding calMided molecular

ant agoni st _havi ng equence that is at |east 50%

Bentec §r§1tI%D% e ‘%lélhéls el ulgtedpeg grolscEearampssind AP

I Befihgure 5). 20. An anti-VEG- antagoni st having a
sequence that is at |least 50%identical to the

CDRI sequence of DOML5-26-593(shown in figure 5).21.

An ant .- VEGE _ant agon ence hat
at | eag?r %697[?@% Y%%ﬁ;(?lgﬁgﬁgig%%m’@%ﬁ@ﬂg &% tins'at 0.2, 0.5
DD 0&%7115@%@@%6&1&6&1&@1@1’1 QcRlity Ads cAic@dut at\MOGH0 rpm in a

ant agoni st having a CDRI sequence that is at |east 50%
i Bethm@aXLtPo amiﬁtl@bmtrag@qm@@eemtﬁ wmm@é%@@(lgmu\mervals ata

I Q tftl i?tu{ fﬁ(?dC Wsa(se arlljae ce 0 %&#&?fghwlgge}sr}dfgglmentatwn
Aﬂoa’fﬁélbnt\éﬁﬁ?bv&[tirﬁ@@ﬂd: %énei‘h@é/d in@eiHIRE(SI @8 UeFe®) rbtiddesi S

at least 50%identical to the CDRI sequence of
DOML5- 26- 593 (shown in figure 5) and a CDR3 sequence

t hat i
%Btg{egg%@g‘tttzé ﬁ%llygigtg%l(&\g @&Eb{?&\%{ 253 %m < b%ga&lég REE nf¥fomer in
C@Rﬁtlcﬁeﬂwenmtmhﬁm dfsipad 2|5eagml50th a ctémlatedihlolecular mass of 78-
81KDa, consistent with the calculated intact molecular mass of approx 76kDa (Figure

42a & 42b).

Thermal Melting Properties: Analysis by DSC
Experiments were done with DOM15-26-593 (and Fc fusion) as follows:

Differential scanning calorimetry was used to analyse the thermal stability of the
dAbs and Fc fusions. Briefly the proteins were placed in a Microcal calorimeter at a
concentration of 2mg.ml™" with a buffer reference. The samples were heated from 20°C
to 100°C at a rate of 180°C.hr™ in an appropriate buffer, and the thermal denaturation
data analysed using “Origin” software using fitting models appropriate to the nature of

the protein under analysis.



to the CDR2 sequence of DOML5-26-593(shown in figure
5) and a CDR3 sequence that is at |east 50% i dentica

w0 20Bhe1€DR3 sequence of DOML5-26- 593. 25. AnPCT/GB2008/050404
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anti - VEGF ant agoni st having a CDRI sequence that is at

| east 50% i dentical to the CQ@E sequence of

DOML5- 26-593 (shown in figure Y and a CDR2 sequence

that is at |least 50% i dentical to the CDR2 sequence of
DOML5- 26- 593 and a CDR3 sequence that is at |east 50%
identical to the CDR3 sequence of DOML5-26-593. 26. An

ant i - VE@Fin@fdasgomesial SQBMIY 61 Mg ti§Psih RBBOe@HABYL3T, Figure 43
singl e variabl e domain conpr[sin% t he sequence of

cmgqle ooRb) is AnirteipciviBe ¢ fpmm®2 H6C. Hgurednmpar panel). The Tm

f : . t iV [ -

RS e G R e S A N i
r eshsdragon. i nmunogl obul i n singl e variabl e domain
conprising a VEGF binding site, wherein the variable
domain is resistant to protease wheni ncubated with (i)
a concentration (c) of at least 10 m crograns/ni
protease at 37C for tine (t) of at |east one hour; or
( Biapildy torreesst Tlzew, demperaiurasdireas ardessitm 40mpdmmegr ans/ m
protease at 30C for tine (t) of at |east one hour. 29.
The vari abl e domain of claim 28, wherein the

concentkadrimdhtd FeRldofic WithSD@M15e855931QRd P& @8 as follows:
m crograns/ m protease. 30. The vari abl e domai n of

claim28 or 29, wherein tinme (t) is one, three or 24

hour s ?he gt\a{l?i;iiw %‘gertig%?f ‘[-IIIQ %%553915%3 dd%%allng notilatgt gaimn%e subjected
28, wher éi n vari abl'e domai n i'S reési stan unaer
c@hiykicansd(bidlogiagl dildes i amhia bifedls &i€its hisilihOo®indl VOGF (see

m.Fngru(r)egsr4§1[257/ (T ang ﬁ:)()))t %ﬁg %m?hr;l% otf itlgreEV](itG)F diLASb-%c I%Vi)slfl()rrl's to VEGF was in all
cases determined by ELISA. Briefly, a 96-well ELISA plate was coated with 250mg/ml
VEGF ;5 in carbonate buffer overnight. The plate was then blocked with 1% BSA in
PBS prior to addition of the test substances diluted in the same buffer. The unbound
material was washed away after 60 minutes incubation, and the bound material detected

with a 1:10,000 dilution of HRP-conjugated anti-human IgG followed by “SureBlue”
chromogenic substrate and stopping with 1M HCI.

For example, the molecule can be repeatedly freeze thawed from liquid nitrogen
(-196°C) to body temperature (37°C) for 10 cycles without loss of binding activity as
determined by ELISA (Figure 44). This treatment also resulted in no obvious alterations
in the molecule’s aggregation state, as assessed by conventional size exclusion
chromatography (Figure 45). Further tests demonstrated that the molecule can be placed
at a range of different temperatures from -80°C to 55°C with only a minor drop in
antigen binding activity after 168 hours at only the highest incubation temperature

(Figure 46). Furthermore, incubation with serum from human or cynomolgus monkeys



32. The vari abl e domain of claim 28, wherein the
vari abl e donmain is resistant under conditions (ii) and

w0 b@sagengentration (c') is 40 mcrograns/ m prRPCEGB2008/050404
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and tinme (t) is 3 hours. 33. The variabl e domain of
any one of clainms 28 to 32, @Qgggin the protease is
sel ected fromtrypsin, elastase, |eucozyne and
pancreatin 34. The vari abl e domai n of any one of

SRR B0 SR St BB T o M B SARE i Bu LB YRR B iR 470),as

M@é@hlﬁedhﬁth\éam@plbmd@@mmp;s resistant to trypsin
and at | east one other protease selected from

el astase, |eucozyne and pancreatin. 36. The variable
domai n of any one of clains 28 to 35, wherein the
vari abl e donmai n specifically binds VEGF foll ow ng

i Rotehat inONE GRR2 R ecaneti Bindimg(Asayp& HUNEC3E]] abesy:

vari abl e domain of claim 36, the variable domain has
an OD450 reading in ELISA of at |east 0.404 foll ow ng

i ncu batfh@fkcﬁ}glg%in?fﬂg%% g%s&rib)ed Qbovd \Jvas us§§ to é@@@ss the potency of

vari abl e donmain o y one of clains 28 7, wherein
t the QM 14165 odvslh-hc Sipeai (T igak H§). [ﬂnmissfopmcbthet the HQ@WI15-26-593

AR} Fulgab il U REuh DSURA PSR R0kt Pl Shno o
t BlodR thoV¥IRdiRE Bf VRS FVBIVIRBFR2 HonBb NTEH lscné@y%fthe DMS1529 was also
substantially a single band in gel electrophoresis

f demowiratpdiine day FornHunye Mmlwhdfilt\fe@m E(ld()thdral Cicll) assayg where the
Onl st .co
RO BBy TEhoB IR etP bR R Ryign o HUVE cels

38, méhlureIhBrlMEGﬁp@i@kﬁMﬂbf&& HU‘(C]E 3&1m A0 dfspénsed alto the wells of a
dellver¥ 42. The VEG- antagonist of claim40 or 4
f 80-vad|nlate g whightihedded appizbie gf VEGﬁaanﬁl@rf{ﬂuﬂag serigs©f éﬁe test

RS AB AR Ehaop o g8 YRATE AR, fabyiRele
ad¢tagonedby oflosh@spondOtiiratidrh @heraelisf ae incubated ata37°C for a further 4
g}!sca%[nvglﬂgh Lomt the cell number is determined by the use of a cell quantification

reagent such as “CellTiter”. This allows the colorimetric determination of cell
proliferation in comparison with standards over the 4 days of the experiment. Cell
numbers are determined at the end of a fixed incubation period with a pre-determined

amount of VEGF and a varying amount of test article. The more potent the antagonist,

the lower the cell proliferation observed (Figure 49).



delivery to the G tract of a patient. 45. The
antagoni st of claim40, 4 1 or 42 or the use of claim

WA 00814947 wherein the vari abl e donmmin i s resi BEEHAB2G08/050404
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trypsin, elastase and/or pancreatin. 46. The VEGF

ant agoni st of claim40 for pul gg[lary delivery. 47. The

VEGF ant agoni st of cl ai m 40, delivery to the eye

of a patient. 48. Use of the VEGF antagoni st of claim

40 in the manufacture of a nedicanment for pul nonary

delivery. 49. Use of the VEmsﬁ\goni st of claim40 in

the manufacture of a nedic or delivery to the

eye of a patient. 50. The ant agoni st of claimd46 or 47
the ,use aim 48 erei.n the variahl e

Gorh nATETHAGE GF Faiige By tsind S35 e Ful 2arRas e an amine

del i veRrdid Q¥quatdd ey atkad oneridedmRNMo th® ahhR 4dd ddgd&ice of
of a pati en({ or to the lung or pulnonary tissue or eye

of a p@Ql\éhi 26v§ﬁél(félownt1heﬁgn@tﬂod conpri ses
adm nistering to the patient a pharmaceutically

eff t .t he V| i

TM%@HH%I%I%{I)% s leo ?&qé]bg%qénﬁ%gﬂ g (tr:laﬁ ea%)&hmlﬁg valine at
and/ or peitghy, lveherain abimded@nis accorting |t Kbt on,
autoi mmune di sease or AMD or VEGF nedi at ed conditi on

pne noni he VEGF .
ant ﬁﬁ% tmlg}fm%g %\l?qlﬁnzﬁ@lg %V?{rél%cg}m%ef ¢lpn dor 2 comprising leucine

medi CaH'EBﬁHsnfoﬁr%t WRSIMLrARHnghis ORI @ sHap! 2
cancer, 1 nflammation, autoil niune di sease or AMD, or

VEGF medl ated condition or disease, COPD or pneunoni a.
54. 4Th&hammagoesishuliofsinglayanbie @matﬂm ef clgn b3, eprapmyiBglysine at

wherein the on is sel.ect gr oup
cons: sPrdToRt et Bun B SR S uhh kit ek
pancreatic, breast, prostate and ovarian cancer. 55.

The sanAaganisEGD ﬁmhimeoglebulﬁf sitglaivaridde dwhein@bmpsiging an amino
condi ti on is AMD. 56. The antagoni st or the use of
cl ai m 534 sGREPEs thafslaﬂ%?nrl?ﬁht%%aeawae%%eécq of bOM15-26-593

i nfl arrgg%&mn Egﬁx@ls di sease and is selected fromthe
group nsi st

6. An anti-VEGF immunoglobulin single variable domain encoded by a nucleotide
sequence that is at least 80% identical to a sequence selected from the nucleic

acid sequence of DOM15-26-593 (shown in figure 20c).

7. An anti-VEGF immunoglobulin single variable domain encoded by a sequence
that is identical to the nucleic acid sequence of DOM15-26-593 (shown in figure
20c).

8. An anti-VEGF antagonist comprising an anti-VEGF immunoglobulin single

variable domain according to any preceding claim.

9. The antagonist of claim 8 comprising first and second immunoglobulin single
variable domains, wherein each variable domain is according to any one of

claims 1to 7.



Crohn's di sease and ul cerative colitis. 57. The
antagoni st or the use of claim53, wherein said

W@ kosni#a4vbstructi ve pul nonary di sease i s sel eRCEGBRI08/0F0404
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the group consisting of chronic bronchitis, chronic
obstructive bronchitis and enﬁgésena.SS. The

antagoni st or the use of clai 3, wherein said

pneunoni a i s bacteri al pneunnnla 59. The antagoni st

or t E)O;qf{szemtoé (fsléaﬁg]}assg 0 W§ T ?rtgl L d 912‘” S r Lal r onomer of
pneu S Tnidecgist Of Clalill B ot 2 WBHSITHER AAEWHS PR ™

ant agordig bingle x@h@lblmdéﬁlafrmr a KoR@ddimer @Tb@fcﬁﬁngflé ORibl @ddrBain.

of a cancer. 61. Use of the VEGF antagoni st of clalm

40 in t1e manuf acture of a medi canent for treatin

and/!dr The tyaganisto§ clgim &, 2 ah é‘érwheegn ﬂilf’r?émaﬁtaélééﬁ%etn%f’f the or
claim [

e s e R P B o) (R B o el iRRE ST DOM S
of | ung6-5es(hweatialFigunedd and neck, pancreati c,

breast, prostate and ovarian cancer. 63. A pul nonary

del i very devi cont ai ni t he VEGE oni st o

OF o g MG EGE B RoRSin Ha Fa R SRR Binefgige an amino
wher ei jeill B&lu@ﬁé/d 168t ik SdcAlcdl RO Hc@mMiRS add séqich@GTBOM15-26-593
adm ni stration device. 65. An oral fornulation

conpr i haynihEgWEGCH oadtf&gs)ﬁio@tthwmmomcm s¢quaence o DO 15-26-593
ITgeaf ?;‘r}rﬁjol I%algrle(mﬁn} I4 %néglé)ualmdS pqsmons 8n '\ assa ?Bﬁrl ngéf%%?%ﬁlat 18 at
ant ag orvaatSO%Jﬁslemmtdwme ,Cmeysezlaelwe d‘f@@erl 8121603‘930f any

one of clainse 8 to 11 and 40 to 66, mherein t he

ant agoni st comgrlses a v r|able domai n accordlng
any nénEnticY By fémmupgelot ul@“’%‘e yariaph ‘2‘8&1{1(90’3’@“5‘@8 an amino

The anatﬁ@?@ﬂcu%fwe tﬂ§tqs 1d9?1‘£19£ % tl%%Yﬁlﬁ@ a&ﬂ sé%ﬁw @ft]b@f\]/l 1%f26 593

any one o [al s to 11 and 40 to ereln

ant ag o(sihsWncmﬁgunesﬁesorahﬁfas ifiaiod mednmm atmdi btan;uemmofa)OMlS 26-593

of at IFast 5 .6 The vari abl.e do ggidlngl Ohat is at

any " ont BT ERaITHE 1 2pgred oy sequenee that s a
least 50% identical to the CDR2 sequence of DOM15-26-593.

14. An anti-VEGF immunoglobulin single variable domain comprising an amino
acid sequence that is identical to the amino acid sequence of DOM15-26-593
(shown in figure 5) or differs from the amino acid sequence of DOM15-26-593
at no more than 14 amino acid positions and has a CDR3 sequence that is at

least 50% identical to the CDR3 sequence of DOM15-26-593.

15. An anti-VEGF immunoglobulin single variable domain comprising an amino
acid sequence that is identical to the amino acid sequence of DOM15-26-593
(shown in figure 5) or differs from the amino acid sequence of DOM15-26-593
at no more than 14 amino acid positions and has a CDR1 sequence that is at
least 50% identical to the CDR1 sequence of DOM15-26-593 and has a CDR2
sequence that is at least 50% identical to the CDR2 sequence of DOM15-26-
593.



39, wherein the antagoni st conprises a variable domain
that has a Tmof at |east 50C. 70. The antagoni st,

wa@e@s/14mthod, device or fornul ation of any oneP@F/GB2008/050404
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claims 8 to 11 and 40 to 66, wherein the antagoni st
conprises a variable domain [qgi_neutralizes human
VEGF in a standard HUVEC cel | say with an ND50 of
500 nMto 50 pM 71. The variable domain according to

any .one of ..glai lto.7, 12.tq9 18.and .28 to 39, .. :
wher®t ARt VBT TpmunelahAT yiadle » 47 tle 4o Cotprising an amino
human Mi@keduenée thh@in it cdid/BE agghd adl8 Séyuentd &f BOMIBSEL-593
of 500 nMto 50 pM 72. A dual specific [igand

conpr i §hAynan Ggwican| & diders fionaibie pdnmierid scaayoco @M 15-26-593
cl ai B, &801%"[1121'1‘%%4 Qmi]n%’ac%?giotsﬁioﬁg an(ﬁﬁasafé]aﬁ}'sec;&ncéb‘ﬁlat 1s at
t nu el I Ng

i sol ated or reconbi nan C acid enco

pol ypefhitd® e rlieptidas tahe LD R hvagnogleald WOM 154266498 and has a CDR3
vari abl e domaj n according .to any one of clains 1 tqg 7

12 to 1%suenss thay igdf legsd SiRddenticatig .tﬁ%cvgétssﬂue@eﬁﬁf P&ME-%-

the nugheic acid of claim73. 75. A host cel

conprising the nucleic acid of claim 73 or the vector

of claim74. 76. A nethod of producing pol ypeptide

conpl’i dinrgtiaVEGFimmogbgbbiilimsisgle ghwabladombineomprising an amino

75 unake S CHRANTY BReC ST DRl U A ag prdSey e Tagflf3 8503

nucl ei shahGn BEuNSH bPRIffREMBANe AmPRlRERLIER: of DOM15-26-593
conprising an I munogl obulin single variable domain is
pr oduc@lcho more el hempedciskpasitwnpardhasta FPREsequence that is at

conpr | ?e'a&%o%f&eﬁﬁéa?% el ?ég]t%@l%éedo?ﬁf)%%‘ﬁl%adnh%as a CDR3
producing ‘a'variant, eg a nu ed variant; "having an

I npr ov edjuadidel thattiy atelaght 60%NDERichihanhd 0PR3sel@nedof DOM15-26-
polypegtide.78. A pharmaceutical conposition

conpri ?%g an i mmunogl obul i n single variabl e donai n of

any one of claims 1 to 7, 12 to 18, 28 to 39, 69 and 7

1_orgaRnaRtiagenk $hnlho ABYuIHNEn AL v&if1BoRaih @otrisihg ah @mino

27, 40 to 42, 45 to 47, 50, 527 54
acid sequence that is identical to the amino acid sequence of DOM15-26-593
(shown in figure 5) or differs from the amino acid sequence of DOM15-26-
593at no more than 14 amino acid positions and has a CDR1 sequence that is at
least 50% identical to the CDR1 sequence of DOM15-26-593 and has a CDR2
sequence that is at least 50% identical to the CDR2 sequence of DOM15-26-593
and has a CDR3 sequence that is at least 50% identical to the CDR3 sequence of

DOM15-26-593.

19. An anti-VEGF antagonist having a CDR1 sequence that is at least 50% identical
to the CDR1 sequence of DOM15-26-593 (shown in figure 5).

20. An anti-VEGF antagonist having a CDR2 sequence that is at least 50% identical
to the CDR1 sequence of DOM15-26-593(shown in figure 5).



to 60, 62, 67, 68 and 70, and a pharmaceutically
acceptable carrier, excipient or diluent. 79. A

wWEoogpepsT de conprising a sequence that is at PEEHEB2®3W60404
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identical to the am no acid sequence of DOML5-26-593
(shown in figure 5). 80. A polggeptide encoded by a
sequence that is at |east 80% I dentical to the

nucl eotide sequence of the nucl eotide sequence of

D?;/EZ@._ %%_ag ﬁ%éé rellé\@ltg%rgst &&gmg & p@ggé sgciuegise';\%hﬁ#J 5 gP peFlstgg% identical
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pol ypepti de of claim79 or 80 or a fusion proteln of

claim8l. 83. The immunqgl obulin single vari .
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39, 69 I
Co 11, BC (&S Ny e ST s 2 0 RO B o T
62, 67seqoBnaritlatiOatdeast H&opdéntieelbitteCOR2ckquamcd 8f DOMIB-26-
conprlggyg an anti body constant domain. 84. The

vari ab domai n, antagoni st or pol ypeptide of claim

83, conprising an antibody Fc, optionally wherein the

N- t en3m AWisntPY EGFeanfetzoh it hzi\ﬂﬂfg?Q cOxot deaﬁl@lclem@ iy £ ¢ddsy50%

linked) to the G-term nus of the variabl e donain.
identical to the CDR1 sequence of DOM15-26-593 (shown in figure 5) and a
CDR3 sequence that is at least 50% identical to the CDR3 sequence of DOM15-

26-593.

24. An anti-VEGF antagonist having a CDR2 sequence that is at least 50% identical
to the CDR2 sequence of DOM15-26-593(shown in figure 5) and a CDR3
sequence that is at least 50% identical to the CDR3 sequence of DOM15-26-
593.

25. An anti-VEGF antagonist having a CDR1 sequence that is at least 50% identical
to the CDR1 sequence of DOM15-26-593 (shown in figure 5) and a CDR2
sequence that is at least 50% identical to the CDR2 sequence of DOM15-26-593
and a CDR3 sequence that is at least 50% identical to the CDR3 sequence of
DOM15-26-593.

26. An anti-VEGF antagonist comprising an immunoglobulin single variable
domain comprising the sequence of CDR1, CDR2, and/or CDR3 of DOM15-26-
593 (shown in figure 5).

27. An anti-VEGF antagonist that competes with DOM15-26-593 for binding to
VEGF.

28. A protease resistant immunoglobulin single variable domain comprising a

VEGF binding site, wherein the variable domain is resistant to protease when
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incubated with

(i) a concentration (¢) of at least 10 micrograms/ml protease at 37°C for time (t)
of at least one hour; or

(ii) a concentration (¢”) of at least 40 micrograms/ml protease at 30°C for time

(t) of at least one hour.

The variable domain of claim 28, wherein the concentration (c or ¢’) is at least

100 or 1000 micrograms/ml protease.

The variable domain of claim 28 or 29, wherein time (t) is one, three or 24 hours

or overnight.

The variable domain of claim 28, wherein the variable domain is resistant under
conditions (i) and the concentration (¢) is 10 or 100 micrograms/ml protease and

time (t) is 1 hour.

The variable domain of claim 28, wherein the variable domain is resistant under
conditions (i1} and the concentration (c’) is 40 micrograms/ml protease and time

(t) is 3 hours.

The variable domain of any one of claims 28 to 32, wherein the protease is

selected from trypsin, elastase, leucozyme and pancreatin.

The variable domain of any one of claims 28 to 33, wherein the protease is

trypsin.

The variable domain of any one of claims 28 to 34, wherein the variable domain
is resistant to trypsin and at least one other protease selected from elastase,

leucozyme and pancreatin.

The variable domain of any one of claims 28 to 35, wherein the variable domain

specifically binds VEGF following incubation under condition (i) or (ii).



WO 2008/149147 PCT/GB2008/050404

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

- 164 -

The variable domain of claim 36, the variable domain has an OD4so reading in ELISA

of at least 0.404 following incubation under condition (i) or (ii).

The variable domain of any one of claims 28 to 37, wherein the variable domain

specifically binds protein A or protein L following incubation under condition (i) or
(ii).

The variable domain of any one of claims 28 to 38, wherein the variable domain
displays substantially a single band in gel electrophoresis following incubation under

condition (i) or (ii).

A VEGF antagonist comprising a variable domain according to any one of claims 1-7,

12-18 and 28 to 39.
The VEGEF antagonist of claim 40 for oral delivery.
The VEGF antagonist of claim 40 or 41 for delivery to the GI tract of a patient.

Use of the VEGF antagonist of claim 40 in the manufacture of a medicament for oral

delivery.

Use of the VEGF antagonist of claim 40 in the manufacture of a medicament for

delivery to the GI tract of a patient.

The antagonist of claim 40, 41 or 42 or the use of claim 43 or 44, wherein the variable

domain is resistant to trypsin, elastase and/or pancreatin.
The VEGF antagonist of claim 40 for pulmonary delivery.
The VEGEF antagonist of claim 40, for delivery to the eye of a patient.

Use of the VEGF antagonist of claim 40 in the manufacture of a medicament for

pulmonary delivery.
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Use of the VEGF antagonist of claim 40 in the manufacture of a medicament for

delivery to the eye of a patient.

The antagonist of claim 46 or 47 or the use of claim 48 or 49, wherein the

variable domain is resistant to trypsin.

A method of oral delivery or delivery of a medicament to the GI tract of a
patient or to the lung or pulmonary tissue or eye of a patient, wherein the
method comprises administering to the patient a pharmaceutically effective

amount of the VEGF antagonist of claim 40.

The VEGF antagonist of claim 40 for treating and/or prophylaxis of a cancer,
inflammation, autoimmune discase or AMD or VEGF mediated condition or

disease, COPD or pneumonia.

Use of the VEGF antagonist of claim 40 in the manufacture of a medicament for
treating and/or prophylaxis of a cancer, inflammation, autoimmune disease or

AMD, or VEGF mediated condition or disease, COPD or pneumonia.

The antagonist of claim 52 or the use of claim 53, wherein the condition is
selected from the group consisting of lung, colorectal, head and neck,

pancreatic, breast, prostate and ovarian cancer.
The antagonist or the use of claim 53, wherein said condition is AMD.

The antagonist or the use of claim 53, wherein said inflammatory disease is
inflammatory bowel disease and is selected from the group consisting of

Crohn’s disease and ulcerative colitis.

The antagonist or the use of claim 53, wherein said chronic obstructive
pulmonary disease is selected from the group consisting of chronic bronchitis,

chronic obstructive bronchitis and emphysema.
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The antagonist or the use of claim 53, wherein said pneumonia is bacterial

pneumonia.

The antagonist or the use of claim 53, wherein said bacterial pneumonia is

Staphylococcal pneumonia.
The VEGF antagonist of claim 40 for treating and/or prophylaxis of a cancer.

Use of the VEGF antagonist of claim 40 in the manufacture of a medicament

for treating and/or prophylaxis of a cancer.

The antagonist of claim 60 or the use of claim 61, wherein said cancer is a solid
tumour selected from the group consisting of lung, colorectal, head and neck,

pancreatic, breast, prostate and ovarian cancer.

A pulmonary delivery device containing the VEGF antagonist of claim 40, 46,
47 or 50.

The device of claim 63, wherein the device is an inhaler or an intranasal

administration device.
An oral formulation comprising the VEGF antagonist of claim 40 or 41.

The formulation of claim 65, wherein the formulation is a tablet, pill, capsule,

liquid or syrup.

The antagonist, use, method, device or formulation of any one of claims 8 to 11
and 40 to 66, wherein the antagonist comprises a variable domain according to

any one of claims 1 to 7, 12 to 18 and 28 to 39.

The antagonist, use, method, device or formulation of any one of claims 8 to 11
and 40 to 66, wherein the antagonist comprises a variable domain that has a Tm

of at least 50°C.
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The variable domain according to any one of claims 1 to 7, 12 to 18 and 28 to
39, wherein the antagonist comprises a variable domain that has a Tm of at least

50°C.

The antagonist, use, method, device or formulation of any one of claims 8 to 11
and 40 to 66, wherein the antagonist comprises a variable domain that
neutralizes human VEGEF in a standard HUVEC cell assay with an ND50 of 500
nM to 50 pM.

The variable domain according to any one of claims 1 to 7, 12 to 18 and 28 to
39, wherein the variable domain neutralizes neutralizes human VEGF in a

standard HUVEC cell assay with an ND50 of 500 nM to 50 pM.

A dual specific ligand comprising a variable domain according to any one of

claims 1 to 7, 12 to 18, 28 to 39, 69 and 71.

An isolated or recombinant nucleic acid encoding a polypeptide comprising an
immunoglobulin single variable domain according to any one of claims 1 to 7,

12 to 18, 28 to 39, 69 and 71.
A vector comprising the nucleic acid of claim 73.
A host cell comprising the nucleic acid of claim 73 or the vector of claim 74.

A method of producing polypeptide comprising an immunoglobulin single
variable domain, the method comprising maintaining a host cell of claim 75
under conditions suitable for expression of said nucleic acid or vector, whereby
a polypeptide comprising an immunoglobulin single variable domain is

produced.

The method of claim 76, further comprising isolating the polypeptide and
optionally producing a variant, eg a mutated variant, having an improved

affinity and/or ND50 than the isolated polypeptide.



WO 2008/149147 PCT/GB2008/050404

10

15

20

78.

79.

80.

81.

82.

83.

&4.

- 168 -

A pharmaceutical composition comprising an immunoglobulin single variable
domain of any one of claims 1 to 7, 12 to 18, 28 to 39, 69 and 71 or an
antagonist of any one of claims 8 to 11, 19 to 27, 40 to 42, 45 to 47, 50, 52, 54
to 60, 62, 67, 68 and 70, and a pharmaceutically acceptable carrier, excipient or

diluent.

A polypeptide comprising a sequence that is at least 97% identical to the amino

acid sequence of DOM15-26-593 (shown in figure 5).

A polypeptide encoded by a sequence that is at least 80% identical to the
nucleotide sequence of the nucleotide sequence of DOM15-26-593 (shown in

figure 20C).
A fusion protein comprising the polypeptide of claim 79 or 80.

An isolated or recombinant nucleic acid encoding a polypeptide of claim 79 or

80 or a fusion protein of claim 81.

The immunoglobulin single variable domain of any one of claims 1 to 7, 12 to
18, 28 to 39, 69 and 71 or an antagonist of any one of claims 8 to 11, 19 to 27,
40 to 42, 45 to 47, 50, 52, 54 to 60, 62, 67, 68 and 70 or the polypeptide of claim

79 or 80 comprising an antibody constant domain.

The variable domain, antagonist or polypeptide of claim 83, comprising an
antibody Fc, optionally wherein the N-terminus of the Fc is linked (optionally

directly linked) to the C-terminus of the variable domain.



