STABLE ANTI - TNFRL POLYPEPTI DES, ANTI BODY VARI ABLE DOVAI NS & ANTAGONI STS The
present invention relates to anti-Tunor Necrosis Factor 1 (TNFRLl, p55,
CD120a, P80,20TiMB171€Ccept or superfam |y menber 1A, TNFRSFPAY/EPod1ppequé des,

i mmunogl obul i n (anti body) single variable domai ns and ant agoni sts
conprising these. 5The invention further relates to nethods, uses,
formul ati ons, conpositions and devices conprising or using such anti-TNFRL
| i gands. BACKGROUND OF THE | NVENTI ON TNFR1 10TNFR1 is a transnenbrane
receptor containing an extracellular region that binds |igand and an
intracellular domain that |acks intrinsic signal transduction activity but
can associate with signal transduction nol ecules. The conplex of TNFRL with
bound TNF contains three TNFRL chains and three TNF chai ns. (Banner et al.,
Cell, 73(3) 431-445 (1993).) The TNF ligand is present as a trimer, which

i s bound by tATABLESANERINERAIPGY. Y RERLIDEShANTHB @R YTRERIABREIIHIMAINS &
clustered closely together in the rdEpt@ONISand conpl ex, and this
clustering is a prerequisite to TNFRL-nedi ated signal transduction. In
fact, multival ent Thgpmltet tnivaitidai raldted NRRL-TeHeNasosanEdctof NFRNFRME pIsodi es,

can induce TNERL1 clustering and signal transduction | he absepce of TNF

ond are commbiig0u LAl f@émeﬂzf BTN S mepagiol A gl N RSIEARRIBENEES, EnBO

2014(6) : 115611&1%@150%(1@&1%)(am% i skrghNay:atbRIdoains add éﬁt F'fs@d conRibink I8z 1928
Y,

(2001).) According mul tival ent” agents that bin Rl are generally not
ef f ect i ved antlhgovestion forthergrmes tomethpds, piesyformgations eonhiopidiopgangfdeyiFa t o

TNFRL1. §5§; . qu rS.d N4 r aph refer to the nunbering used
in W20060380 .I#ﬁ%&éx %§§§}$51g$§$gg?%%£Of TNFR1 conprises a thirteen

am no acid 25 ami no-term nal segnent (am no acids 1-13 of SEQ I D NO 603
(human); amno acids 1- 13 of SEQ ID NGO 604 (rnouse)), Domain 1 (am no acids
14-53 of SEQBADKNGROUID OF TFHE RNVENY]OMM no aci ds 14-53 of SEQ I D NG 604
(rmouse)), Domain 2 (am no acids 54- 97 of SEQ ID NO 603 (hunman); am no

aci ds 54-97 oNFBEQ I D NO 604 (nouse)), Domain 3 (am no acids 98-138 of SEQ
I4D( 2'21 ng?(zCI( gg”ﬁg@fg@n 1%;? tr%%b% ? 1?%@%‘!& ?(I)En ilnll:rggggegt?ﬁ:efhrﬁgru rseggozl’tha?'nd Dorrai n

binds ligand and an intracellular domain that lacks intrinsic signal transduction activity
but can associate with signal transduction molecules. The complex of TNFR1 with
bound TNF contains three TNFR1 chains and three TNF chains. (Banner et al., Cell,
73(3) 431-445 (1993).) The TNF ligand is present as a trimer, which is bound by three

15  TNFRI1 chains. (Id.) The three TNFR1 chains are clustered closely together in the
receptor-ligand complex, and this clustering is a prerequisite to TNFR1-mediated signal
transduction. In fact, multivalent agents that bind TNFR1, such as anti-TNFR1
antibodies, can induce TNFR1 clustering and signal transduction in the absence of TNF
and are commonly used as TNFR1 agonists. (See, e.g., Belka et al.,, EMBO,

20 14(6):1156-1165 (1995); Mandik-Nayak et al., J. Immunol, 167:1920-1928 (2001).)
Accordingly, multivalent agents that bind TNFR1 are generally not effective
antagonists of TNFR1 even if they block the binding of TNFa to TNFRI.

SEQ ID numbers in this paragraph refer to the numbering used in
W02006038027. The extracellular region of TNFR1 comprises a thirteen amino acid

25  amino-terminal segment (amino acids 1-13 of SEQ ID NO:603 (human); amino acids 1-

13 of SEQ ID NO:604 (mouse)), Domain 1 (amino acids 14-53 of SEQ ID NO:603



5 (human); am no acids 139-167 of SEQ ID NO 604 (nouse)) which is foll owed
by a nmenbrane-proximal region (amno acids 168-182 of SEQ I D NG 603
(human) ; woioo/@Eeilds 168- 183 SEQ I D NO 604 (nouse)). ( Bew/EpBanneso4et al .
Cell 73(3) 431-445 (1993) and Loetscher etal., Cell 61(2) 351-359 (1990).)
Domains 2 and 3 make contact with bound |igand (TNFI 3, TNFa). (Banner

etal ., Cell, 73(3) 431-445 (1993).) The _BQextracellul ar region of TNFR1l

al so contains a region referred to as the pre-ligand binding assenbly
domai n or PLAD domain (amno acids 1-53 of SEQ I D NO 603 (human); am no
aci ds 1-53 ofhunke);lakhiMNud@A 4 SDSSHQ 110 NTR6GCOURIRER Torfin & anidoAcidyeX-

01/ 58953; Den? etal ., Nature Medicine, doi: 10.1038/ nnil304 %2005;). TNFR1
i s shed fron’{ RESEQAPINR: &8 (Benpn; smingjagigs fdde§REQ IRy @®84 (mpge) ncl udes

15 prot eol ysi T, J TR } ) = i gl ion

(am no aci dsb%gglinl%gﬁo?%o %ﬁg I D lﬁ%@&gj I%mq,]fg@% I g%@%%@%%&%?? é%%glgD

NO 604), to PEQIIXNEO204dnairey), irat Pomhin PNERIno aSols B4 6 TNFRIQABMND 1683 t he
capacity to bind TNFa, an ereb ,an s an.endoge s _iphi bitor of
Theact vl ¢y pantgding 3ok ko3 st O I et eE 50 Setly i sci oe
anti-TNFRL 2@{chbiRrPréitihl Rgdh Ngho \waids abd-€8 TSNS $D AT 6691 {Iagem) Sdnfino
conprising these, These docunents al so di sclose the use of such domai ns and

ant agoni st's PERS t4fel $3- YR NRNO:ARA(BPUS ekt Patncsr! dokdli/PONE3 et at ed by
TNFa. 1t mugﬁ9gﬁa&%e'fs@pért%hhl? QWi %5@!3%9!5?@51 DR 3 Srunegk ot

single variable domai ns w nproved stora ability, antagonists,
| i gands and piithdectdligodTNERONEdeIBannkher di, Wedf 73 Blee-446141 32D Phe t o

provi de ipproved diagnosti ents for detecti uman,  TNFR1 in sanpl es,
vt AP VR BRARaT pE ARG S0 Rk Sin h Mt Rl A B B el pa
treat nent anﬁfn@[ngm’s@ﬂfb}l’;lr@&hﬁn@fPﬂNB%nmd(aﬁ{iﬁda&&nldSS bPSEQ@IDd di seases in
humans or other mammals. It woul d be Pal’tl cul arlgd/ desirable to provide

anti - TNFRL i MRipSy(lebum)mipaagids 1-53 ot SEQAPPE0H bneusal , (ThaCayemmspisof
| i gands and t = t t . i f
TR eapechs S of CRETRs T P ARE VAP AG B L b, ISURETIAE050S
i nventi on neet th&dERdesshedliloen thhauréet ef tdksiic sivo frSigiMARYcSF-thaHRCIuNMENTT ON

In one aspect, the.i j.on _provides. anti-TNFa r.eceptor type 1 (TNFR1;
055§ mrimogPiah O PR s £ SRl At CRe B afgt
sequence that68-332bf $EASD NP 605 GmiYacid8 68¢183IYSEDEN NOa04], @5 piofudeQD%
identical) to the am no acid sequence of DOMLh-574-188, DOMLh-574- 189,

DOMLh- 574- 19&0luipoiarm of 7ZNHRL S ANFRY refzips tigxapmayion bnd 4ANFes and

DOMLh- 574- 19 %h'ﬁ”' 201, DOMLY-574- 202, DOMLh- Sﬁgéos, DOMLh- 574- 204,
DOMLh- 574- 205" KUS993S AE NP HE DAL N594-20%;, DOMLh- 574- 2009,

DOMLh-574-211, DOMit>(96d35022, w49 744 ahtiBwon 00X v SdidclastbntiviNrrell N t he
single variable donmain has an 0D320 <1.0, <0.9, <0.8, <0.7, <0.6, <0.5, or
<0.4 aftéf i Hewpaeslolipsinglsyagablg demaigp andargenists comprising these. These

documents also disclose the use of such domains and antagonists for the treatment
and/or prevention of conditions mediated by TNFa. It would be desirable to provide
anti-human TNFR1 immunoglobulin single variable domains with improved storage
stability, antagonists, ligands and products comprising these. The aim of these would
25  be to provide improved diagnostic reagents for detecting human TNFR1 in samples, as
well as or alternatively to provide improved therapeutics for the treatment and/or
prophylaxis of TNFR1-mediated conditions and discases in humans or other mammals.

It would be particularly desirable to provide anti-TNFR1 immunoglobulin single



151 n one enbodi ment, the single variable domain has an 0D320 <1.0, <0.9,
<0.8, <0.7, <0.6, <0.5, or <0.4 determned by the followng test a) 100 W
of 1 ng/ mvozbnglse21vari abl e domai n in PBS (phosphat e buf Pera®2&aloseved i s

di spensed onto a PCR plate; b) The plate is incubated for 40 hours at 40 C
and 20c) An aliquot of 50 Wis renoved and the 0D320 is neasured, for
exanple, in a mcroplate reader (eg, onesfrom Ml ecul ar Devices). I n
one aspect, the invention provides an anti-TNFa receptor type 1 (TNFRL;
p55) i munogl obulin single variable domain conprising an am no acid
sequence t havarifbl&dtaihse asthgdhists, #8andd tnd B d0dts OQMpristatheeahat B potént 100%
identical) to the am no acid sequence of DOMLh-574-188, DOMLh-574- 189,
DOMLh- 574- 190¢utibRaH OE A IR §.1espgsaityref byman FNFRBOMLh- 574- 193, DOMLh- 574- 194,

e

DOMLh- 574- 208, DOMLh574-209, DOMLh-574-211, DOMLh-574-212, DOMLh- 574- 213 or
DOMLh- 574- 214. I n one aspect, the invention provides an anti-TNFa

receptor Lypg %M&X§536Fgeﬁ£quence I obulin single variable donmain

conpri sing an am no aci hat is 5identical to an amno acid
sequence sel ected from DOMLh-574-188, DOMLh-574-189, DOMLh-574-190,
DOMLh- 574- 191n orioGvidet, ety &iion DO des 5 4ntl- TN FoDSMDhS TvipcIOANHBOMRH5)574- 195,

DOMLh- 574- 196 -574:- 201 574-202,. DOMLh- 574- 3 h 574- 204,
DOMLh- 574- 2oéh“%ﬁﬁﬁﬂﬂé?&W@%@?“%@%%ﬂ%ﬁ%‘?ﬁ?nhﬁ%ﬁﬁﬁm§¥ﬁm Y874 209,
DOMLh- 574- 21 feast0OMIb1-95 /9% & 1R, ﬂd@ntliﬁ\/(idmﬁl?o@)%ik@ntadm t@%ﬂalﬂnﬁo?émaél,éhu@rﬁcehas 1
or 2 am no acid changvﬁ conpared to said selected anmi no aci d sequence.

e

I'n one aspecPf DPREI-Mehts BN HovT 06 KON Er-a7 ¢ 1 A iRPMS A #4P hP@M ! h-
nucl eot | @'gufS%?@?‘béM@ﬁ 5%@?9%01@1%%%'195”5@1\/1’1%%@%1 bb@ﬁhls%ﬂ\&m p55)

i nmunogl o In single variab domai n, wherein the variable domain
conpri ses anD@MHOS%?-QB M emS@4-264, IAOMil B-5G#-208.d3OMIF; 579206 9POMIB- or  99%

bV 574- 1687 R RS a0 b 50 DCA R el BT B tid 274 102
DOML- 574- 19BONDOME - STYorl 90N IRGAIZ1374n 405, thdlﬂl@lh&?ﬁabl&ﬁ;mmmnmm?Ol

DOMLh- 574- 202, DOMLh- 574- 203, DOMLh- 574- 204. DOMLh-574- 205, DOMIh- 574- 206,
DOML- 574- 207 -OpchA<G#405680-6pchar <D @%H@B@MIOMHS@%@ &fgr 40 hours.

DOMLh- 574521, Mdﬁﬂé}ft 2t11r§51ﬁéle DEMUIe dcfiftain hék an ODizo <| p, ahe @speply, t he

i nvention prOV|des a nucleic acid conprising a nucl’eotide sequénce’that
encodes an arnfibs ?@Faﬂﬁﬁbb¢m@nnmyﬁwtmi@ﬁNWR@tﬂﬂSS) |nnunoglobulln singl e

vari abl e donmai n g&? nucleotlg u at St 7 5.80, 85,
90, 95, 96, 97,99 Ple‘btg‘o g‘élrﬁ‘?géea arale qommhi By %Eﬁoﬁ%’ﬁf%ab %‘re?‘rféﬁne) is
nucl eoti de sequen@@p@fsed onto a PCR plate;
b) The plate is incubated for 40 hours at 40 °C; and
20 c) An aliquot of 50 pl is removed and the ODs5 is measured, for example, in a

microplate reader (eg, one from Molecular Devices).

In one aspect, the invention provides an anti-TNFa receptor type 1 (TNFRI;
pS5) immunoglobulin single variable domain comprising an amino acid sequence that is
25  atleast 95, 96, 97, 98 or 99% identical (or is 100% identical) to the amino acid
sequence of DOM1h-574-188, DOM1h-574-189, DOM1h-574-190, DOM1h-574-191,
DOM1h-574-192, DOM1h-574-193, DOM1h-574-194, DOM1h-574-195, DOM1h-
574-196, DOM1h-574-201, DOM1h-574-202, DOM1h-574-203, DOM1h-574-204,



25 DOMLh-574-188, DOMLh-574-189, DOMLh-574-190, DOMLh-574-191,

DOMLh574- 192, DOMLh-574-193, DOMLh-574-194, DOMLh-574-195, DOMLh-574-196,
DOMLh- 574w00811/1B3CNLh- 574- 202, DOMLh-574- 203, DOMLh- 574- P04/EPDOWDN®76l- 205,
DOMLh- 574- 206, DOMLh-574-207, DOMLh-574-208, DOMLh-574-209, DOMLh-574-211,
DOMLh-574- 212, DOMLh-574-213 or DOMLh-574-214. 5 - I n one aspect,
the invention relates to a multispecificg.igand conprising an

i mrunogl obulin single variable donmain of the present invention and
optionally at |east one inmunogl obulin single variable domain that

speci ficall y d@mﬂsswzwﬂmmnﬂsm Q@G\)DOMﬂh@W 20mpodMTaE74-d0BEDOM Ithi- speci fi ¢
ligand is, rises, an am no acid seguence sel ected fromthe am no

aci d sequencé %?0 ROMI A1 W@B@Péﬁ4“ OM e dseld T d1QYIAD 5V6ﬁ1%xanple,
any one of DNSSSBﬁT d—é%‘slﬂect %“ﬁvéﬂgngﬁﬁﬂ eshfl ammd%eq c lt

mul tispecific Iigan or conpris an am no aci nce encoded by
t he nucl eot i d&5)smgquenglebdin sanrgle DWVBbHE dolaps ednjhresineg an, anfine a@s serplece thatys one

embod mont, - CRBIRORRILHE oA frvttioe Readicnl ORI BraP i s Prfe

mul ti speci fi DONM gaBTh- wxrrm@mmgmw arD(DMH{Nﬁm 92 rm@nnglimul% nDeMIgL e
vari abl e domain and an anti-S e vari ab in, wherein the nucleic
£ aatdh

acid conpri se&H ¥k DM gy +-d @5 t§846\96d39%76r2§&]89é@hh%7t4e3% for
exanpl e, any png1Rk74.563, @@M?Q%Vﬂ@o@%ﬁ@ﬁ%ﬁ%s %ﬁéﬁ%m@%%oﬁﬁ‘i@ and

5544. There is provided a vector conprising such nucleic acid, as well as
a host cell 3%30pMEMhbS3HeAS. DV hd74-208, E@Mlésiﬂéell , DRMIm§ER2i 20N
provides i an. antl NFa rece type 1
CrRer1 sy BANRSElo bt SaNH s e R o PR B e S SRRERLF, 2P
acid sequencenﬂhﬂ&nmsmﬂmohaasémﬂﬁu:96 97, 98 or 99% identical (or is 100%
identical) to the am no acid sequence DOMLh- 574- 188, DOMLh-574- 20189,
DOMLh- 574- 190, DONIHCERECtdhe mmVIPHPSOWAC[%QZ‘uc%\?EW C@?wrli@éa%%ﬁ‘fi%m 194,

DOMLh- 574- 195,y mva 2 574- 203,
DOV 574- 208 BRI P 10208, M P Sy 06T DM h b7 s b TR & 74 208,

DOMLh- 574- 2091ng19m¢h16¢e1m@mwhmmhe3\mialzle zlofnm\qpmpwm@lmm acid sequence
DOMLh- 57?‘5 21 at 1s lt 16)&5‘[@% %{Pe @§t980&e99@n1 ?éc%[ﬁémd&' O%%md V\%&gg %66‘211[6 aﬁﬂ%“ c%_i gg\u' in

single vari ablPe S dorain t eC|f|c he an
single vari abécﬁleldmrtﬁDOMd)]liFﬁ74-$&& LHDM&mSﬁGIaQ|[aDB’quQHQQOIIDGMhhsWat19Ileast

0% dent ool 1 08, FEAERGF, L, DALY B, 909 L] 901 ergueer o 2
anti - SA si ngke4. Y96, igaieh BoMRH N.-DOME h-574-202, DOM1h-574-203, DOM1h-574-204,
DOM1h-574-205, DOM1h-574-206, DOM1h-574-207, DOM1h-574-208, DOMI1 h-
20  574-209, DOM1h-574-211, DOM1h-574-212, DOM1h-574-213 or DOM1h-574-214.
In one aspect, the invention provides a nucleic acid comprising a nucleotide
sequence that encodes an anti-TNFa receptor type 1 (TNFR1; p55) immunoglobulin
single variable domain, wherein the nucleotide sequence is at least 70, 75 80, 85, 90,
95,96, 97, 98 or 99% identical (or is 100% identical) to the nucleotide sequence of
25 DOMI1h-574-188, DOM1h-574-189, DOM1h-574-190, DOM1h-574-191, DOMI1h-
574-192, DOM1h-574-193, DOM1h-574-194, DOM1h-574-195, DOM1h-574-196,
DOM1h-574-201, DOM1h-574-202, DOM1h-574-203, DOM1h-574-204, DOMI1 h-
574-205, DOM1h-574-206, DOM1h-574-207, DOM1h-574-208, DOM1h-574-209
DOM1h-574-211, DOM1h-574-212, DOM1h-574-213 or DOM1h-574-214.



I n one enbodi nent, the linker conprises the am no acid sequence AST,
optionally ASTSGPS. Alternatively, the linker is AS(4S),l, where nis 1,
2, 3, 4,wb,28/051210r 8, for exanple AS(A5) 3. | RCOEP2@SPe®Ue t he
invention provides a TNFRL antagoni st conprising a single 5variable domain,
pol ypeptide or nultispecific ligand of any precedi ng aspect of the

i nventi on. I n one aspect, the inventson provides a TNFa receptor type
1 (TNFR1; p55) antagonist of the invention, for oral delivery, delivery to
the G tract of a patient, pulnonary delivery, delivery to the lung of a

patient or systeniofdakpdte i inkéhtidn @& capReGtltispdeEid IDABMEARIPELOI des a
TNFR1 ant agoni st of the invention for treating and/or prophylaxis of an

i nf | anmat or y TeBHER L tin single varigblg damawad she presqat inyerdinniapdhopagllyaldedshe use
of the TNFR1 i ; i i i . qredi canent
oﬁéq%l?g\?{y ?Jbuﬁ{l/ Fﬁalglﬁ S\/'afc’f)?tﬁgaé)tﬂﬁ? F}%ﬁ%&t‘aﬂ@ﬁ%ﬁgé Whin Qfbpthidre

for treating an rop an in ory ctondition. 15Anot her
aspect of théSAnJvennhé onbphmyntdés nmltispesipedigdndas,|drgamprissrquranshogeidr

i i f DVB553 5541, DN\VB5542 5544, A Lth
et on oy SR Gl B G E aR R e e P e comifEr BRSF RS | han.

Anot her aspedisciofedtHeeein, TyCdhmple, PiyodHecdEDHMSFBBG| 8340, 88420indGOPL.i iohg a
nucl eoti de sequence that is at |east 80%identical to the nucleotide
sequence of BNRegmsnt, thommyyspecifigiigancbis i compRsEEYIMIng feldSeANSAeS BEodedr t her

pr 0}” des a VB§E}anu€f%Hﬁ)&é. s%hﬁlﬂglcé B?arfc}"ﬁl{/lgi(ﬁsc%&&iher@iﬁ, g Eianﬂﬁe,%n?gﬁé of the
optionally a non-human enbryonic cCell, conprising the vector. BRI EF

DESCRI PTI ON @Rl FequomEes B G535, Yt ris4aend S&Equenoecmbodimeenthef or  dAbs
fromstabplity sel ections, r?uré?eictﬁ?ﬁz‘r’ Libhed fons réa'r&%(fit erd Satl o, Ingy.
&t d RICOGRE papultispCAg Tig IPDEXREMSr t hose

sequences are ali gred agal ns epr es ve

used as st ar TINFg1dAhuhoglobililth sSi@bldriabie dalaiCindamsantisS A singlatvadatdaddrhaib)] ar

posi tion indi%ates t he sane am nq as fouqd jn DOMLh-574- 156 at t%gt
first

posi ti on. Th&heismsthg prclpif aeid sowarssy i BRFFqtSE AgAUsheF By DM disglp

underlined pdcin, BRIKERNE, dn§ oePFlthe hDQGREQABLLHALRT DNISH 38 804g NORA) I8 g CDR2
and the third underlined sequence is CDR3). TAI LED DESCRI PTION OF THE

| NVENTI ON 5WP84h. nlhers is paqyedeidfa) vgetior ermpriieng swgle anpdpiclield, ekl apestiost ¢sld, with

referencest O comprising such a vector.

In one aspect, the invention provides a multispecific ligand comprising (i) an
anti-TNFa receptor type 1 (TNFR1; p55) immunoglobulin single variable domain
which comprises an amino acid sequence that is at least 95, 96, 97, 98 or 99% identical
(or is 100% identical) to the amino acid sequence of DOM1h-574-188, DOM1h-574-

20 189, DOM1h-574-190, DOM1h-574-191, DOM1h-574-192, DOM1h-574-193,
DOM1h-574-194, DOM1h-574-195, DOM1h-574-196, DOM1h-574-201, DOMI1h-
574-202, DOM1h-574-203, DOM1h-574-204, DOM1h-574-205, DOM1h-574-206,
DOM1h-574-207, DOM1h-574-208, DOM1h-574-209, DOM1h-574-211, DOM1h-
574-212, DOM1h-574-213 or DOM1h-574-214., (ii) at least one anti-serum albumin

25  (SA) immunoglobulin single variable domain that specifically binds SA, wherein the
anti-SA single variable domain comprises an amino acid sequence that is at least 80%
identical to the sequence of DOM7h-11-3, and (iii) optionally wherein a linker is
provided between the anti-TNFR1 single variable domain and the anti-SA single

variable domain.



enbodi nents, in a way which enables a clear and conci se specification to be
witten. It is intended and should be appreciated that enbodi nents may be
vari ousl| ywoantivoserd7or separated w t hout parting from t heCirmpeemwioedws6 Unl ess
defined otherwi se, all technical and scientific terns used herein have the
10sane neani ng as commonly understood by one of ordinary skill in the art
(e.g., incell culture, nolecular genetigs, nucleic acid chemstry,
hybri di zati on techni ques and bi ochem stry). Standard techni ques are used
for nol ecul ar, genetic and bi ochem cal nethods (see generally, Sanbrook et

al., Mlecular d m’mg:mbﬁdineéﬁ@rt@é m{mr sth%dmﬂ@b adid QBInceA ST, Spr i ng
Har bor Laboratory Press, i ng and 15Ausubel et a

Shor ¢ Pr ot ocaPSSrmHY RET SRR IBTBIBGY. (8 5T ik N s SBHR VY | dy Sa45bifs,

whi ch are '”?%E@Q%?%ﬁﬂa §A§ |, SBY reference) and chem cal nethods. The
i mrunogl obul i n single arla e domai ns (dAbs) described herein contain
conpl enentarity dbt@emspichghaipgéntios p(@mﬁam amgoﬁERB))mpr‘Ehgdsm@m ons of

COR 2 L2088 e 0505 A - ORGP B g e 0

| mmunol ogi cainvkendi®r est , Fifth Edition, U S Departnent of Health and Human
Services, U S Governnment Printing Cfflce 1991)). The am no _aci d_sequences

of the CDRs (CDRLIN @spepectthesnvetioppeowges adhtFaviecqpier typeglald NI s P dsed

herein will Qﬁa%( 'okbfle%ﬁl%ﬁ{lﬁ{‘tfoﬂd?altdaﬁv%rcﬁeﬁ@e@fto ﬁJé'dI'tra!cPoM}?au@ﬁtt based on
the well known Kabat amino aci’'d numbering system and definition of the

CDRs. 25 Accovidiongrytdslivérg, dibery tothetheng ofg: rsyisntensyrécamiy deledryy CDR- H3 have

varyi ng ngt hs, fhsertio are number e n res 10 101 with
ot ters 4000 K (MERhED RN Bt R G S B SRR R el
be detern1nedemﬁgngdmhpm@yﬂhﬁﬂbbﬁlﬁh@mhmamfﬁhmmhma et al., (1989)

Conf ormati ons of | mmunogl obul

pervari e _regi ons; e 342,
p877-883), accordph%}letaépeﬂbﬂil%lpv%@BPEﬂ h%e 1&?“{558?%6 Bt %tlsjt{l? ol | ows.

See http:// vWiWehti Qi iR fth QS k@RS a hRbicanbAahl SeafBE Q&Q@r frephydREES NI Ng
CDRs. Once each residue has been nunbered, one can then apply

t he fol |l ow ngpfepREBYeicprditipions ("-" nmeans same resi due nunbers as shown for
Kabet ) Sabat - b SPURODL Y50, D DS I GERURRE Al |1
95- 102 CDR Lionsingd4f DMRSKE2S, (IS 58BHICDRIIS342 8ODMS5554. An aspect of the
invention provides a nucleic acid encoding either multispecific ligand. Another aspect
of the invention provides a nucleic acid comprising a nucleotide sequence that is at least
80% identical to the nucleotide sequence of DMS5535, DMS5541, DMS5542 or
20 DMSS5544. The invention further provides a vector comprising the nucleic acid, as well

as a host, optionally a non-human embryonic cell, comprising the vector.

BRIEF DESCRIPTION OF THE FIGURE

Figure 1. Amino-acid sequence alignment for dAbs from stability selections and
25  purified for characterisation. The sequences are aligned against DOM1h-574-156, a
dAb representative for those used as starting dAb for the stability selections. A “.” ata
particular position indicates the same amino as found in DOM1h-574-156 at that
position. The CDRs are indicated by underlining and bold text (the first underlined



Chothia - based on | ocation of the structural |oop regions (using Chothia
nunbering): CDR H: 26-32 CDR H2: 52-56 20 CDR H3: 95-102 CDR L1: 24-34 CDR
L2: 50-56W0DR1B12189- 97 25 AbM - conprom se bet ween KabaCTawdoi@ioedohé a
(using Kabat nunbering): (using Chothia nunbering): CDR H :

26- 35/ 35A/ 35B26- 35 CDR H2: 50-58- CDR H3: 95-102- 30CDR L1: 24-34- CDR L2:
50-56- CDR L3: 89-97- Contact - based on crystal structures and

predi ction of contact residues with antigen 35(usi ng Kabat

nunbering): (using Chothia nunbering): CDR H: 30-35/35A/35B30-35 CDR H2:

47-58- CDR Hzquei@TDREDRe ksbcond UndBhincHRehRnb2is ARDd ePRildIind&Hin86-
sequence is CDR3).

DETAILED DESCRIPTION OF THE INVENTION

5 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
10  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 et al., Molecular Cloning: A Laboratory Manual, 2d
ed. (1989) Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. and

15  Ausubel ef al., Short Protocols in Molecular Biology (1999) 4™ Ed, John Wiley & Sons,
Inc. which are incorporated herein by reference) and chemical methods.

The immunoglobulin single variable domains (dAbs) described herein contain
complementarity determining regions (CDR1, CDR2 and CDR3). The locations of
CDRs and frame work (FR) regions and a numbering system have been defined by Kabat

20 et al. (Kabat, E.A. et al., Sequences of Proteins of Immunological Interest, Fifth Edition,
U.S. Department of Health and Human Services, U.S. Government Printing Office (1991)).
The amino acid sequences of the CDRs (CDR1, CDR2, CDR3) of the Vi and Vi, (Vy)
dAbs disclosed herein will be readily apparent to the person of skill in the art based on
the well known Kabat amino acid numbering system and definition of the CDRs.

25  According to the Kabat numbering system heavy chain CDR-H3 have varying lengths,
insertions are numbered between residue H100 and H101 with letters up to K (i.c.
H100, HI00A ... H100K, H101). CDRs can alternatively be determined using the
system of Chothia (Chothia et al., (1989) Conformations of immunoglobulin



9 - As used herein, the term "antagoni st of Tunor Necrosis Factor
Receptor 1 (TNFR1)" or "anti-TNFRL antagonist” or the like refers to an
agent (e.wo,20n/050d1ecul e, a conpound) which binds TNFRL &ou/EPanoiondoid®di t a
(i.e., one or nore) function of 5 TNFRL. For exanple, an antagoni st of
TNFR1 can inhibit the binding of TNFa to TNFRL and/or inhibit signal
transducti on nedi ated through TNFRL. Accardingly, TNFR1-nedi ated processes
and cellul ar responses (e.g., TNFa-induced cell death in a standard L929
cytotoxicity assay) can be inhibited with an antagoni st of TNFRL. As used

herein, "pephisteVariaBle@ESohsoNakoe!342, po771-8839hQubrdhf} tambMOordk Sidlidohtathear € 10

j oi ned together via peptide bonds. As used herein, "polypeptide"
refers to at Cpétasttm%tgefﬁ%s fgloviti $r6 hitei/cravw Rrginforg uk/absy) oy suidepde methopyfopept i de
bonds. Polypgahhgﬁ§%gﬁﬂ@{ally conprise tertiary structure and fold into
functional domains. "As used herein, a peptide or polypeptide (e.g. a domain
anti body (dAb)) t h&ncesachStsiési et aexn tumbprol emsen degrapghtthofollovengGDR
substanti Ilé €egra ed b azprotegse mhfn in%uba%e§% i th the protease under
condi tion3d sUftap® f'orm%P%% SHSEY AT TS A pel ypeptfde (e.g., a dAb) is
not substantially degraded when no nore than about 25% no nore than about
20% no nor eKlaban ndRoedmmey ukl MBh&] biiadofQutnct4Wiabibynor € than about
13% no nore thanogggqgm;g&gmﬂgngpre t han about 11% no nore than about 20
10% no nore thancgpoyi: %5/ /a08e than about 8% no nore than about 7%
no nore fhan abouppRpn.NQ.gere than about 5% no nore than about 4% no
nore than about 3%5 nQ;.MRI Rt hat about 2% no nore than about 1% or
substantial ly nong %Lilﬁ-ﬁr otein is degraded by protease after incubation
with the proteaseé£§%EjQB one hour at a tenperature suitable for protease
activity, for exa %t or 50 degrees C. Protein 25 degradation can be
assessed using an + 4 801 nmet hod, for exanple, by SDS-PAGE or by

functi ond assa .(e.g., ligand hinding) as described herein. As used
her ei n, "disﬁmaé“§9§¥ n lpggtiopof ths sguehe kepirsgiosi ch a col | ection of

pol ypepti des or peptngdewtiis Buab@@gsi bl e for sel ection based upon a desired
characteristic, sUORHBE 29-Fhysical, chemical or functional characteristic.
The di spl ay systeffDRal2eg-% - 10 - suitable repertoire of pol ypeptides or
pepti des2Qe.g., i @DRB&IWtiW@n, i mmobilized on a suitable support). The

di spl ay system ca@D&® kb 2de84a system t hat enpl oys a cel |l ul ar expression
system (e.g., expcessinm0ogfe a |ibrary of nucleic acids in, e.g.

transforned, infecbed.3:tgoarysfected or transduced cells and display of the
encoded pol ypeptides on the 5surface of the cells) or an acellular

expressi 68 SU$HLMrfprOmisc BIMNSh RAbAAAP@HLABRNt al | zation and di spl ay).
Exenpl ary di spl ay s¥stems: ddnierihde ¢ iggcﬁaﬁﬁ&hgmegﬁga.nuclelc acid and
physi cal , chenicag %éi%%-f#ﬂ%@k alz&h acteristics 3f a pol ypepti de or
pepti de encoded b D 2qﬂg§g|c acrd. Wien such a display systemis

enpl oyed, polypepEb qﬁéqg_ﬂﬁptides that have a desired physical, chemi cal

and/or 5, CDR L1: 24-34 ]
CDR L2: 50-56 ]
CDR L3: 89-97 ]

Contact - based on crystal structures and prediction of contact residues with antigen
35 (using Kabat numbering):  (using Chothia numbering):
CDR H1: 30-35/35A/35B  30-35
CDR H2: 47-58 -
CDR H3: 93-101 -
CDR L1: 30-36 -
40 CDR L2: 46-55 -
CDR L3: §9-96 -



10f unctional characteristic can be selected and a nucleic acid encoding the
sel ected pol ypeptide or peptide can be readily isolated or recovered. A
nunber ofwoizepl@y213ystens that |ink the codi ng functi onPofi/ER20m0Ob@1H€e aci d
and physical, chem cal and/or functional characteristics of a polypeptide
or peptide are known in the art, for exanple, bacteriophage display (phage
di splay, for exanple phagem d displ ay), _rg bosone 15di spl ay, enul sion
conpartnental i zati on and di splay, yeast display, puronycin display,
bacterial display, display on plasm d, coval ent display and the |ike. (See,
e.g., EP 0436597 (Dyax), U.S. Patent No. 6,172,197 (McCafferty et al.),US.
Patent No. 6,489,103 (Giffiths et al.).) As used herein, "repertoire"
refers to a col | e ugad hsreipahsisept piegonst obbynerdbecras Kagtor Rgegptor 1

char act er i zefnQyg Ao uATAFR PAMERGR IhMRE fk! ererd Reul datbduaimdiBAheRs of 2
repertoire can have common features, such as common structural features
(e.g., a comunpawdewsichbotds T&VFRA rrdd @an mbrinton(i.£unet ¢ronark) fusetiards (e. g.

capacity to hi a_comon, ligand (e. eneri ¢ .l igand. or r get

T oand.  TRerITR ALSE S e A peeSy RN ERTean b hEBR s bR de. o
peptide that TRER 123000 i C@dnaf&hisMiditdon nSdse PirovRR TNFRA . J&b&ﬂ&iﬂglyg%t Lvity.
For exanple, the term"functional polypeptide" includes an antibody or

ant i gen- bi ndiTAgRf ragfhated probessescind chldtlagicsygses (¢-ar §RFcanducgénelt deatugh it s

[ - bi ndi i ed her ei "generi.c .li " r.ef i d
hat “binds o aishe ke QonRFty BREPsM be AR Gibi AR ea R TaRm,” 1 0"

functional nenber 3safedhegdiv,ePeptRipe rdfes ECaboft tv@etb@bbl S0iagamdadd. that,ar@ conmoN
generic |igand) can bind nang menbers of a given repertoire even though the
menbers My HBRcdHaghsivieRYdSPRSficity for a common target ligand. In

general, the presgug&diferdn MIBIGhERIAR! rBEDRY dt Geaki BRBISRINRHD AEdSiHhLrON a
pol ypeptide (as indicated by the ability to bind a generic |igand)
i ndi cat es t hatinadfegdhws by pepiidedonils Rodyneptddsyechahlteehnamitie farnay isoweire

Sui t abl e exagﬁlﬁﬁdﬁﬁoﬁﬁc‘Qﬁfd&ﬁﬁﬁ%ds i ncl ude superantigens, antibodies that
bi nd an epitope expressed)on a substantial portion of functional nenbers of

a repertoire, andAthedHeksn, a peptide orpopgreptide (g@na dbrBaia ahiody iAlY) that Rat
refers to_geperic ligands that interact with, er f the i mupogl obulin
super f amify. ateoioeg tP_g’“ttF?é? dpgadptiop et %&Wﬁ@@&#ﬂé@f by ePREETIYBhai ng
sites of thesRupi& ®iththe proRRBYIWAGREAARVRENE RFipRSicAE SctBXGMH es of
superantigens which interact with T-cell receptors. Superanfigens that bind

anti bodi es i nelypeisidpag.ed AAD is wat shstantindy degradsdgdianaesnerstthane§peir2 0B or ck
onstant regl N SnTRT ARk R PR pATMAL Loohl ) B A G 0 By o7 05
(1966)); andtf@nabeitn3%, whinole than about 12%, no more than about 11%, no more than about
20  10%, no more than about 9%, no more than about 8%, no more than about 7%, no more
than about 6%, no more than about 5%, no more than about 4%, no more than about
3%, no more that about 2%, no more than about 1%, or substantially none of the protein
is degraded by protease after incubation with the protease for about one hour at a
temperature suitable for protease activity, for example at 37 or 50 degrees C. Protein
25  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



15bi nds VL donains (Bjorck, J. Immunol., 140:1194 (1988)). As used herein,
"target ligand" refers to a ligand which is specifically or selectively
bound by wopoiwygeri de or peptide. For exanple, when a porgre@bioc®4é s an
anti body or antigen-binding fragnent thereof, the target |igand can be any
desired antigen or epitope. Binding to the target antigen is dependent upon
t he pol ypeptide or 20peptide being functignal. As used herein an

anti body refers to IgG 1gM IgA 1gD or IgE or a fragnent (such as a Fab ,
F(ab')2, Fv, disul phide |inked Fv, scFv, closed conformation multispecific

anti body, di w’[alawleperiohrelsego@ﬁdﬁwdemrqﬁpﬁd@s éé/\%etrﬁ%ohdﬁ)ﬁli Mefotiliamoany Speci es

natural ly producing an anti bodIy or create y reconbi nant DNA technol ogy;
25whet her | so¥itblscbUppsth J8¢ displapsydam gan Hyabq Hiviies! thetremesctSHBT yeast or
bacteri a. [ r m | ar
refers to an3e/X sréslgiogg %elgg g prp reﬁghsoi??gl%{%féﬁ@%l%a& lgaéeé gl?anrsfg{rrgégntl body
vari abl e donmfme(bannﬂ@:mdrmmapmtcb@blls@néélsplay obtht encddichplolmpepsidescorf thei t y
for antiggn onthe iéure rlet%/ g ?beatlbodyformats are
known in 1 he 4Fe OE Eﬁe or %?Wg}l e84 RET 48 PR R ymani zed

anti bodi es, borpditnadhitdl Rairemd dsdpng). eEﬁdi@lﬁtyQﬁled?@%taﬁs likk speedihi C
ant i bodi es, antl body heavy chains, antibody q(lg/ht chai ns, honodi ners and
ap

het er odi mer s TWetiahe] aplFihacd gndphysical. gh?aﬁﬁﬂl ghfunetfegr heharagierisigs el Bi ndi ng

fragments of p@l%elﬁlfdebhﬁepfnﬁé BRQPGb ﬁleglucleﬁ a'cﬂ‘ﬂ FWRIHREA a (ﬁ%plg%/ sysieR@l € chain
Fv (scFv), a disulfide bonded Fv),” a Fab 5fragnent, a Fab ragment, a

F(ab')2 fragﬁmnto)'ed aokpegldes amapbdwhaﬁénavemﬂ@lrd@p’wsma( @hgmcalaandmb VI,
VI, V ny,of the f.arego m)dlfled
by the c80e BREERY Kbl Bh PP R g OF b UFORIAR Soisdi'a ol yrer
or a humani zpdlyiyépmde)or pepiide pzl&rtaeslea&ﬂyﬁmlﬁle@bﬂﬁudwefe@|mg1hrﬁbeta>|fdapla§ domai n"

refers to an antib 0, varjable domain (VH Vim VL) that speC|f|caIIy
bi nds an ant P& g t%ep@dffreo‘l@ gﬁﬁwclelﬁ as%fipkyw% CBFE TG THRm s,

i mmunogl obul iGN LRarYREHBR &'f LAY Pti &A% pQF tidRY £ Rbwil 7 tBe L BB akBl- »
honmo- or hetero-nultiner) w th other varlab e regions or variable dOITB.I ns

wher e the ot hegterrophigerdisnday @beagi displayr é)rﬁmmpléqhﬁlgeéud ﬂl@plaﬁhtlbg@mem ndi ng by

the single | m;quygénﬁﬁaga Dot PR AR 1ok vea i gg gélpldlspl W o

i rmunogl o s b|n gen |n
addi ti onal vasdtabil élsplkayﬁdlsnﬂz)y 0n°p1aﬂﬂ1®dﬁdomalaﬁlidl dndahe MicASed, 8.gt, rE@ sanme as

an "1 mmunogl varia he te used herein. A
"single i m’ruﬁ%gé%)g&ls v‘zﬁn ‘HFIE?\&P ﬁggg%?g/[f(li%#%%’ﬁé ;);ndai FafiRogl obul i n

single vari a@hggdggrp@ﬂ’\fﬁt@se,bh)e) termis used herein. A "single antibody

varlable domai n"” or an ‘anti body single variable domain" is 20 the sanme as

an "i munogl obul i #s §5edIcECIRAFIPAHPIES dféf?ﬁﬁi ta'a cgBedtior of pelipinsidessecpeniédesi n.  An
i mrunogl gful iy, %e%ﬂllr@ct a3 ' %9 th%?sgt eﬁ@ﬂldﬂ@@{lal% RN, 3Nt i body
es SI I (\)/dy e d

vari abl e domai n, but a SO | e ant vari a omai ns from
ot her speci esepsnmmmhamdemnmolﬂfaanmsamhes c@tﬁrrldnstmlhcmmekjfehture\d\(}90£29004 t he

i so shar k AHEVERABRSHOGRC) P GAEmTSSCUHRIY AT (o et PATHOGIERUl | n
singl e vari abbemdamgin P!, YRRt desind Bad taddce ligaid YRER1)).
As used herein, “functional” describes a polypeptide or peptide that has
25  biological activity, such as specific binding 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



from species including canel, |lam, alpaca, dronedary, and guanaco, which
produce heavy chain antibodies naturally devoid of |ight chains. The VIII

may be huwarhuadi217 A "domain" is a fol ded protein sPCcugrerie/oodis€h has
tertiary structure independent of the rest of the protein. Cenerally,
domai ns are responsible for discrete - 13 - functional properties of

proteins, and in nmany cases nmay be addedjjrenoved or transferred to other
proteins without |oss of function of the remainder of the protein and/or of
the donmain. A "single antibody variable domain" is a folded polypeptide
domai n conpr g&idig h@@lw@@cascoﬁﬁ%@%h@m Bddnd) &in A ib@OMcBEr 8P4 givepmai ns. | t
t herefore 5i ncludes conpl ete anti body vari abl e domai ns_and_ nodi fi ed

vari abl e donEiPREOIrg @ien hoxgh the mi:rn bSxhing) nefr Ve PIndBsPedibHy ey eopeean

repl aced by f bl e
domai ns, or gﬁg#gggﬁp g?lab %§%ﬁ§%w%%ﬁﬁﬁﬁgégaﬁgg#gggﬂh@gtggﬂgéﬁ%onpr|se
N or Cter rrpnlapepéi)dt (msndmm;d ‘a)sthmbllht)ats bl dlgahefic Hgaelhirslicafes vizt ttabl e

Ful T~ 201 SngP AR & coreSty e Bay Ml P apyhathestPlles SP RS oot

het er ogeneousnchk ¥pgpiHtides, oitibddiek Ea€biagdiag apltoﬂaexbﬂemaby alsSbstRRIOseEo0f
menbers, each _of which has a single polgaﬁptlde or nucleic acid sequence.

To this ext eAtfunctigngl megbers of 3 yappriginpaad thetike: r epertoire. " Sequence

di fferences bet We%p'efaﬁflgéry 1@@&% of afthifat F&&Q@d"génleh@ lik4Hds Hﬂ@m@éré(& rvvsifht y
present 15in the library. The library may take the rmof a sinple mxture
of pol ypepti desbers ofitis! iginpunagiobislin mpelrfayﬂb@t d stetthes 1# cb$tmcbfromrﬂqatlar$trs or
cells, f e act.e vViru t ce the Iike,
transt or R&d \ﬁﬁ%r%'bmﬁgn%?l O?t Sen%rc?feél%sc Sg@lhgl%co‘ical B er‘r’]‘8’ﬁ%%8re exale e %h

i ndi vi dual Oslgﬁfunﬁg&rﬁ;rw}ﬁﬁi 1htdiwﬂwﬁlﬁ8cdbln{eyepw1§ Suipceantipdhsttied bindrapebodis
l'ibrary nenber I n one di t he nucleic CIdS are incorporated into
expr essi on 26 Bide SragemiGy W&?@’e qusot%slacgwnéseﬁ?rég@fl Rosgk %nﬁéﬁam@lpépt i des
encoded by thg;,npyg! ?B§9@§;dld§4)) IRoRMh ANMERGbindsHRE fngp&%staﬁ‘t khiBh ahyviay take
the formof a population of host organisns, each ﬁanlsn1conta|n|ng one or

nmore copi es @¢mains Eopreaensindrbieavastor Iromiadi Ar: B2 €966 nigind Pretatndy whicht he
library nucl i ich c d to produce its
correspo%glng%dgbcdg&?gaggopkgbIcn?ﬁﬁg]9? ?éPQ%%?ﬁtlon of host organi sns
has t he 25potent|ABuk@l&nﬂmdﬁngnMngﬁrﬂémaohmgmmi@thkM@eaﬁcﬂbhypeptides.
A "uni ver sal s a single ant|g4 f r amewor ence

I ane
cor r espondi n@elf%WFl‘&@OP%%mgolapep © QhPDL %ﬁ@l@?%ﬁﬁw% mﬁé%lsa‘g

defined by KaRddod( oSaftRAGARI frfg’i&hﬁih@&oﬂfthelt MbicGRbe At RER&E ", US
Departnent of Health and Huné%JSerV|ces) or cg¥$2§%ondln ﬁgithe hunan

germ i ne i mraRtash oberifoper Bpwlingdp e tgrget antipgn is dependent upon the polypeptide or
20  peptide being functional.

As used herein an antibody refers to IgG, IgM, IgA, IgD or IgE or a fragment
(such as a Fab , F(ab”)7, Fv, disulphide linked Fv, scFv, closed conformation

multispecific antibody, disulphide-linked scFv, diabody) whether derived from any
species naturally producing an antibody, or created by recombinant DNA technology;
25  whether isolated from serum, B-cells, hybridomas, transfectomas, yeast or bacteria.
As used herein, “antibody format”, “formatted” or similar 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 are known in the art, such as, chimeric antibodies,



structure as defined by Chothia and Lesk, (1987) J. M. Biol. 196:910-917.
Li braries and repertoires can use a single framework, or a set of such

f ramewor k&0 20tv/0sie1nas been found to permt the derivati @eoTaP2e1006a0aé | y any
bi ndi ng specificity though variation in the hypervariable regi ons al one.
5As used herein, the term"dose" refers to the quantity of |igand

adm nistered to a subject all at one timgp(unit dose), or in two or nore
adm ni strations over a defined tinme interval. For exanple, dose can refer
to the quantity of ligand (e.g., ligand conprising an i mmunogl obulin single
vari abl e dompimRatiAat ankibsidlss, hamh e intBicg @Ml Adhainintibedie] bisPectfiSalibeaits,0ver
the course of gne day (24 hours) (daily dose), two days, one week, two 10
weeks, t hr ee iy hedvyshaingrntdy lighhelagns( korgodimpgss agd g?tﬁl@ldénedﬂﬁf #itibpdat i on,
or by two or ], N/ St i ) anti ERER] r t @ﬁﬂgbe any
desired anDuR?Rg?h??%%?yééﬁggggmﬁé?g%%?bhﬂ%%#%%%ﬁgﬁfﬁgg?gﬂﬁé?%?ers to the
apparent si zé.ofa By fregreenil(eg.( engle chan pv ¢icdvn anidudolel bopddd Iganalatbased on t he

di f fusi on_of .t he | ecul.e throu n.1l5a ous solution. T i ffusion, or
ot on oS a BRETee FHiF SRgRoRor Eibon raaRoE S5helCtbydpriBE Frnnfspar on
si ze of the pdabevn, VMOEr e abdgogifize vesiogs ¥y thdercgSingkes., madified'byor
"hydr odynam ¢ radi us" of the tprot ein particle. The "hydrodynam c size" of a
protein depeH¥<oBHeHtRcREEE oy gy ohPiorthatsHEDIe PAYRE ¢Hat t wo
proteins havipg.tihg sae nol ecul ar mass may have differing hydrodynam c

si zes based 20on the overall conformation of the protein. As referred
to herein, the telheplyesep@nashoglens sitght varhablesiomdinigefofs taaf prtdtody ar get to

its cognhate target,bindi ongin.is inhibited in the presence of a second
bi nd g oy TERedon 0 TR aey B Aot Sprataply it abiSe BERIES o
bi ndi ng may belepandidyt Etbtisdr af iegidhd v ddntiinse Yanipleudoglapblis kiagle vatigitki ng of a

bi ndi ng domai,n or by 25alterat$$n of the structure or. e vironﬂent.of a

bi ndi ng donaMAMEHCAT PREFCSGNE & HoFNR| (7 oMy NEgror BRI iEC A feetheisyaFiabific ed.
See WD2006033Q2hs (0P Y artiBicad dnaidf witoWMhk @ e FdoRnTlof QRS hd 4k @Bt Ekhird BPd
conpetition BiraCore experinments to determ ne conpetition between first and
second bi ndi agfiggomeiding by the giggle immunoglobulimmagieble dgmain (%.aowddredhie’ or
"identity: or_"si ity" - S t re .
intercha%%eaBP§ﬁh%$%ﬁ%fSéggR%%r ggﬂ%%§g§&g2$ﬁéﬁg?&%%§¢?§ggg%%égmﬁﬁéﬂaligned
for optiml ecaigbardeinduApdsmain(aatiody”’@apsAleain thxesainrtas anl ticenlurdoglobnkn or
both of a first, and ecand am no acid or nuclei.c acid sequence f.or

optimal al i ghASR 561 BORER: HolbFEBauLCedairih b s BER BRBY LA ABEPIF or
conpari son pysRGHERH)the ddmER BFRAALARNSbulih Rl BnGhklc @bmain” af Bleefaeis seauence
aligned for conparison purposes is at |east 30% or at |east 40% or at

| east 50% ohergm. [Aegdngleauabody vatabledpsnaiy pupangangbodpsingleoposide dement sngt h
of the I8 er fGems SANLRFunbIBbAT] 1RBShHHER MRS qhe AHALERLN AERiAhn
correspondi ng am no aci d posrtions or - nucl eot 1 de p05|?|ons are then

conpar ed. Whanmiifiepl@odintsingte vaniablhdofmhing$ irsegeerbodincht o bemwp adibbyy t he sane
am no acid residue,or .nycl eotide as.the caorrespondi osition in the
second sequeﬁ@%&ﬁgﬂgwu%ﬁﬂ{%ﬂ?5@&@@%“%$%mw§@ﬂYW%ﬁ#ﬂ%£§?$éﬁﬂ%38ﬁ?f%ﬁcf%s used
herei n am nos@kiad r@ent (6 &hmpRChOdisdIQRR OO 00/30AUhY 3b&Bikts bPwRIFh AR aci d or
nucleic acid "identity"). The percent identity between the tw sequences is

a function offcpreraighiisarin by referened i Aheimsiratyohurss sharterndfyamaiie \sedlidhces,
taking i ES O EIRCELYNL a#ehﬁmﬁfﬁggl%f)ulﬂi sifAP Farif® dnllen hAYHRAQ thGBeagRRg WNi ch
need to be introduced for
from species including camel, llama, alpaca, dromedary, and guanaco, which produce
heavy chain antibodies naturally devoid of light chains. The Vypmay be humanized.
A “domain” is a folded protein structure which has tertiary structure

independent of the rest of the protein. Generally, domains are responsible for discrete



optimal alignnment of the two sequences Am no acid and nucl eoti de sequence
al i gnnents and honol ogy, simlarity or identity, as defined herein nay be
pr epar ed wododasexrim ned usi ng the al gorithm BLAST 2 Seq®REmEP3010(0660n§
default paraneters (Tatusova, T. A etal., FEVMS Mcrobiol Lett, 174:187-188
(1999)). 20 I n one enbodi mrent of any aspect of the invention, the
anti-TNFRL single variable, antagonist,_ltgand or pol ypeptide neutralizes
TNFR1L (eg, human TNFR1) with an ND50 of (or about of) 5, 4, 3,2 or 1 nMor
|l ess in a standard MRCS assay as determ ned by inhibition of TNF

al pha- i nducegunctioshl pRpE@ict ONproRisNardrg nﬁﬂp@@bemp behd@ayrcapestr of the

i nvention, the anti-TNFRL single variable, antagonist, |igand or

pol ypept i de Héleﬁtff?réﬂditaeﬁlempmnw&wumw Wefumm thy remaigdengdsies etens0, 100,
50, 40, 30 oy e (about)
150 to 20 nM ‘f??f %‘fﬁqo(‘l‘ A)%%% aﬂ{ﬂ)&g Elki/%‘gl%r%1 &??%mlsjag Om\éh)pggﬁ/f%‘@g 20 - 16
- nMin a stdm@amdot@ﬁ@ngssawuasCMEmmﬂmhneﬂmn@oﬂmWMbmka@mnmﬁs'FNﬁmﬁﬁne

al pha-i nduced tOtOXICIt I.n odi ne ect of the

Mvent i ont ¢ HETHET PeRINER e 8RGAT TR TSGR G PR R G

pol ypept i de eﬁMMﬂahhs@&hﬁMEBﬁmbﬁgmo&Mﬁ@HB&QQﬂ@a&ﬁn@ﬂk@wn&MERﬁM1Mkhbtan ND50
of 5, 4, 3, 2 or 1. nMor |ess; or (about) 5 to (about) 1 nMin_ a standard

Cynomol ogus Rharaggerisjic aEaniibedy Kirkbly dopainshoiantipedy vriatigrogrps atidhditeed 1 L- 8
secretion.  peentnin@atD6r &IRARAL KRJE CObrmBRY RRAGGHS, & wtﬂ'ﬂgs folea M fiants bpe

single variable domain conprises a termnal, optionally Ctermnal,

cysteine res Ivmlaéle deonaigsaimph eetain h‘eleawthpslm@illﬁgaaqtlém’ dubsreaificheolthedult-o at t ach
PEG t o tgg % @Rie dormai n, eg, using a mal einde |inkage (see, eg,
W04081026) . qﬁ A E¥¥Bodi ment  of any aspect of the invention, the single
vari abl e donmmi n |$héwnkedmmgﬂae@@hyahﬁxmﬁﬂaﬂgkmg@haﬁmmebpqﬁapsbﬂmﬁkmy a

pol yet hyl ene gl ycol iety. See, 0408 for suitable PEG noieties
Bnd con] ugat PORS-nBIHEUEY Ay prinssicsor o G e U e s OYRSBHdR ¥d
herein 15in QﬁQ&Ea&@s&h&ﬂ&ﬂﬂkﬂh&%&ﬂ%ﬂrﬁmnﬁpﬁs%%@Hﬁh&mQ%ﬂﬁR%&h%h@”PEGs to be

i ncluded in clains bel ow I n one aspect,” the invention relates to a
pol ypept i de §@nwn@s¢ﬁ§maﬁwbﬁWﬁﬂ@@b@ﬁﬂH&ﬁm@ﬁﬁgﬂ@ﬂmawbhﬁméthwamﬁy@ﬁmmﬁe

pr esent vent r r [ in,
opt 1 onal 14 edpRRG, ARG e Bl o A R Al R LB hs ot

the Fc is |i nkdeic @am 00 mbrlby udtheefmfrﬂ <yf drizaritenh) orteolld, i@ Kamplerbattusa, ofiruidse
vari abl e domai.n. ou as ribed i 405; 82 can be
Uaed in"thi s et e Sehags s TRmpaTie onth e HE THESE APt BroTeT ¢ he
ef fect or grouRBodifent, cach individual organism or cell contains only one or a limited number of
library members. In one embodiment, the nucleic acids are incorporated into expression
20  vectors, in order to allow expression of the polypeptides encoded by the nucleic acids.
In an aspect, therefore, a library may take the form of a population of host organisms,
cach organism containing one or more copics of an expression vector containing a
single member of the library in nucleic acid form which can be expressed to produce its
corresponding polypeptide member. Thus, the population of host organisms has the
25  potential to encode a large repertoire of diverse polypeptides.
A “universal framework™ is a single antibody framework sequence
corresponding to the regions of an antibody conserved in sequence as defined by Kabat
(“Sequences of Proteins of Immunological Interest”, US Department of Health and

Human Services) or corresponding to the human germline immunoglobulin repertoire or



W)04058820 and net hods of linking themto variable domains disclosed in
that publication are explicitly incorporated herein by reference to provide
descri pt iwo 2bwvesi21725t hat can be used, for exanple, in @eCaRPRIlA-@IL6.

In one aspect, the invention relates to a nultispecific |igand conprising
an i mmunogl obul in single variable domain of the present invention and
optionally at |east one inmunogl obulin single variable domain that
specifically binds serumal bumin (SA). In one enbodinent, the multispecific
| i gand bi nds TNFR1 (eg, human TNFR1) - 17 - with a KD that is at |east
two-fol d | owerudnitas dtellBy ThothiveaniNRRE, (M) IEVIoL. Bsli t9c0NALI1Y. Vlibraries
alternatively, in one enbodinment, the nultispecific Iigand has a half-life
that is at | addiepetoipy capyse agmeleflameporsyorpogt of ek framgyorks. wiieh Psnoner .
Addltlonally \ i |gand
nas & Cormi na Ha P RELnE fleter Af GTRRTAPhaing S JEREG yLigih' 93

24 or 25 day# tha hypanvarfable regiamypdlencas deternlned enpirically in human

volunteers or as c¢al cul,at ed n onye n hni ques . fam || ar o t he
Ui e o Son by BUSHRL EG, SRR i SR ahFE DR iR PGl o,
ani mal syst epatgere bl asod¥iasEunil dgsc 19 tw @ mbYd B i tiabiBALo e § deficaaimd gus
nonkey, baboon, rhesus nonkey)), for exanple where the anti-SA domain is

cross-react i VT 56t weEwlh GﬁﬁfaSAef%fe ﬂS?Aq‘%aPB‘ﬁﬁ qf piganghergglligand comprisggo e
enbodi ment  of,, hﬁﬁuﬁﬂgléﬂuﬁﬁ‘gﬁfgg x%rllcﬂ!)lgagﬂincfﬁattbhﬁis &ﬂg&@hﬁ%ﬂh&ﬁﬁlsﬁr&?ﬂac& is an

ant agoni st of TNFR1 R1), optionall medi at ed
si gnal i ng. IHmnméOeﬂﬁbﬁuwuﬁwfOnhénﬁﬁébemﬁ)@hﬂﬁd@%bﬁW@dmmtd@@W¢®mhwar|abIe

donwai n, ltispecj.fic |igand or anta t a cordln to .t.h ntlon t hat
noatn " 1 TV G RBRS etk et (AL BRI 2o D67 QR aby il ifioh BRI Rt R

one enbodi mept motdwinlioweitioand Tk 1ﬁtb®alrkw&g@3nlcﬁ)56(s%n bS a@bdadiryd amb@itos, 4
hours, 5 hours 6 hours, 7 hours, 10 hours, 11 hours, or 12 hours. In
addi tion, orlgFternatlver, the t13 half-life is (or is about) up to and

i ncluding 21 or 2asda¥sherdif “ARG&o§HRAMN dBM refctS tﬁ@%ﬁreﬁfk@z%f afiflebi@nge is
(or is about)12 hours, 24 hours, 2 days, 3 days, 5 days, 10 days, 15 days,

19 days 20 dé@g;amtezl@@aiﬁsulgrh@zd)dw OIF@iﬁ déﬁ&mloéthetlh@le%lﬁ? thagieh adonai n or
ant agoni a ve t 9 I in the
range 12% é‘g&eﬁg%‘!rl’guttgor a > 9 Iﬂ%t 0ofﬁ‘r s%ﬁgmﬁlﬁltoégl? gorﬂlt Oenréaré% mbodi ment, it
will be in thsceaaye d]sﬁvémd@amnumze ¢fohe ptoadii, wilierd the 4i8¢ agivan)by tha a furt her
enbodi nent stj |l

. , 1t.wll_be in the range.12 to .26 hour o] bout 12 to 26
hours). 25As %tﬁl‘%slrf‘é%a‘{r' EC?YP%YI{?EP Wt%%%ﬁﬁ%?%ﬁ%wﬁoi@é f;pgda YHamLi | | ed
person w | | Elﬁe’f&fﬂﬂrbt@fn d/ébt:ﬁusto%omas@fan@%pg?ma%rhﬁﬁdsﬁ)aducme{w&g, whi ch
can be used to determne termnal half-lives (in this respect, the term

"terninal haprolfrlns havingghe e meleeyler masamgyday ediffcriag hﬁHP(i)mlaM(‘eSl%‘f‘étbéS(eﬁl ned
Vo1 19002 PRI R A R ORI non L anal v 8 package. oo
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
binding domain that is specific for the cognate target. For example, binding may be
inhibited sterically, for example by physical blocking of a binding domain or by
25  alteration of the structure or environment of a binding domain such that its affinity or
avidity for a target is reduced. See WO2006038027 for details of how to perform
competition ELISA and competition BiaCore experiments to determine competition

between first and second binding domains.



- 18 - CA94040, USA) can be used, for exanple, to nodel the curve in this
way. In this instance, in one enbodi nent the single variable donmain,

mul ti specwbi2elvisgand or ant agoni st has a term nal hal f IPCraEPodlomateoheast (or
at | east about) 8 hours, 10 hours, 12 hours, 15 hours, 28 hours, 20 hours,
1 day, 2 days, 3 days, 7 days, 14 days, 15 days, 16 5days, 17 days, 18
days, 19 days, 20 days, 21 days, 22 daysy523 days, 24 days or 25 days. In
one enbodi nent, the upper end of this range is (or is about) 24 hours, 48
hours, 60 hours or 72 hours or 120 hours. For exanple, the term nal

hal f-life is (or C&lcallaﬁ@ﬁs)off‘h&ﬁaﬂBgﬁwr“weh@tyﬁ@r Rl BrityObet®cBOWoSsc@erd& hour s
or 12 to 120 hours, man. I n addition, or alternatively to the above
criteria, thgh mrmabqeéls‘éfbwﬁﬁr?haageahztymea@cﬂw perfosmed pufolgwe-o Thihecapencent i on
has an AUC v I t) 1

mo. /. or oy Ere PR e PN U B AR B ool oBPR o7
about) 5, 10bpoth®faZstaBda sd@@ﬁd a1210® a0rd B00clniy. avidweqtienc for agidingl abignment
alternatiyel variabl e d C or_an oni st

ccor i ngb o ddhRSHRRTEHL B SSERTh B R RS G St P8P SShIBET o 1o
600 ng. m n/ Mkmbbdim@AE the 1én BT icriRtce s&dﬁ@n@%@ﬁecﬁﬂddc@ﬁpdrﬁ@nf)@@g@shﬁat(Or is
about) 500, 400, 300, 200, 150, 100, 75 or vantageously t he
variabl e donkerf 37e. Qﬁﬁté@@hﬁ%f’ Qiat feapia&e. 8 WS?EO(OW ah kgt 07 PO &0%ange

sel ected fr O”DG"J%%f ﬂfeQH%ﬂFmﬁ& ?éfér@&e%taqﬁeﬂ@e Bl BhOeid ileilcfugs éﬁglcfégtl&@sn/ m,
15 to 100 ng. m n/ ny. , and 15 to 50ng. m One or nore

of the t al phhcorltesmﬂmgatnnlnct mldmmtlonhar fudi¢otids pestiousiare Tzhsn cmwtswn@a

guot ed herein ca d/or ani. mal
o nurai? pr fAanior R B85 SRR o e Rl POy B BEIB G one

grf nor 3 ﬁnt [ Ii\ﬁgﬁ:oﬁigpglhcﬁng/mshtﬁim ie tMﬂ%eﬁ@hc@&Mfth@lnﬂﬁgiﬂgs gmnc&:ﬁma? at
efine erel.n lL.nked to ither a PEG or a sin rapl e I n or

bi ndi ng i eflv% PO | %@S@fi&r@a} %Ivnaﬁﬁggr %cl%ﬁﬂﬁ] g@tﬁ@ﬁ% is swlﬁ%%géo and/ or
human serum ghbiémcly ((r%lelc-raiaﬁi Pﬁ@ltﬁ%%e m@ge@&tﬁwntlg%%N@ﬁQHé wAleqghERrsd 20
kDa, for exanmple, 30, 40, n-one enbodlnent t he PEG

is 40 kDa, e# @ﬁazﬂmepfﬂ@@umhﬁrr ofidertisabpiisitions sha&@bywhaswuanqes atalphgamtq bet a

and ¢ er 2l o JALEChLERSr B BURRER BELE! . LRBE RediSo BL AR Aor

ant agoni st conprising n single varia omai n
| i nked to anoptithal- aﬁgnmefmmnﬁ dgltebuybdquensis ngmnovaid aiiallrmcléomﬁ fequdnioe one

SH‘ESSLHT‘QE caﬂ%v;EG '@W@Oﬁ% %Eﬁ‘gﬁ“tgr%{ @ﬂ,géﬁé,@%‘ﬁ%{%%@%%are 2 a@bgﬁm e

one such dOW@ét@rIﬂllhéH(&%gttﬁe ngbMth‘ﬁﬂBLﬁﬂfr'z'%ué&ﬁéd abihe dd@Mbiamelcs One
enbodi nent, to obtain a beta and term nal half-lives or a AUC

quot ed her ei FTatgsees.d - ﬁsemlo\fplbaé?%wralﬁfﬂa@@nﬂﬁ 1&ohpr 189Ny an anti- TNFRL 5

|nnunoglggylln single variable domain |inked to PEG eg, 40-80 kDa PEG eg,
40 kDa P For exanpl e, the antagonist conprises only one such anti-TNFRL
vari abl e domai ns, If @rc cenbariphat ofirysaipdet didtheinyehtiank e ano-TANFRIDandPEG I n

one envodi oy . Wi L ahoct 1e, Ligend, o L vention, s gand
am no acid anND50 of (or about of) 5, 4, 3,2 or 1 nM or less in a standard MRC5 assay as
determined by inhibition of TNF alpha-induced IL-8 secretion.
25 In one embodiment of any aspect of the invention, the anti-TNFR1 single
variable, antagonist, ligand or polypeptide neutralizes TNFR1 (eg, murine TNFR1) with
an ND50 of 150, 100, 50, 40, 30 or 20 nM or less; or from (about) 150 to 10 nM; or
from (about) 150 to 20 nM; or from (about) 110 to 10 nM; or from (about) 110 to 20



10sequence that is identical to, or at |east 80, 85, 90, 91, 92, 93, 94,
95, 96, 97, 98 or 99%identical to, the sequence of DOMrh-11, DOWrh-11-3,
DOV h- 11-w0 200057117 11- 15, DOWZh- 14, DOMZh- 14- 10, DOWh- PETER2@0/06%0M m 16
(see W04003019, W2008096158 and co- pendi ng patent applications USSN

61/ 163, 987 and 61/163,990 filed 27th March 2009, the disclosures of which
are incorporated herein, including the 1panti-serum al bum n dAb sequences
specifically). Alternatively or additionally, in an enbodi nent, the

mul ti specific ligand conprises a |inker provided between the anti TNFRL
singl e vari ahhVeindoimidirdando biiQy anldéterafndd BYGhRibRL ANNE deiBihducctihe | i nker
conprising the am no acid sequence AST, optionally ASTSGPS. Alternatively,
the |inker | SYQBEEH®) ", where nis 1, 2, 3, 4, 5 6, 7 or 8 for exanple
AS((AS) 3. For 20 gXaafo i ' - - i: I

DO(\/Ilh- ?374- 16 AST- B 11;dfnl§$lt %%\gﬁhrag%%gg%g %%sf%t(él}; E}{B%l\l/gmfg{;ﬂ%@é V)
DOMLh- 574- 72vASPRGRSaDONT Highad Br pdlypaptide asprebtcs TNIR li (ag.gntbmnlogrovi des a

mul ti specific |j risi i ti: TNFa,receptor t 1 ((TNFR1
055+ hmogrispki heER AOPER SLEPsbrEs b ant i DAMHSEET BTt Do aci o
sequence t hahM is a se@dhidaBlno#0logy KBisshye@sdet@Bincl by i@hbitid6 of BNF afpBaor 99%
identical to, the amino acid sequence of DOMLh-574-188, DOMLh-574- 189,
DOMLh- 574- 196'UeRVERS S°PUEH901 | DOMLh- 574- 192, DOMLh- 574- 193, DOMLh- 574- 194,
DOMLA- 574- 195, DO hfho ddGnt %g\\%@-s%%f‘aﬁtﬂémv%@mﬁl% Q2 ariMEB AR~ 203,
DOMLh-574- 204, DOMLh-574- 205, h-574-206, - 20 - h-574-207,

DOMLh- 574- 2089mPXideh h tGhinad @ptiombviKhitcbmmhaR testeiDOMEWET AF X kRamPloMbh- 574- 213 or
DOMLh- 574214, . (.ii) .at |least o nt.i sserum al bum SA) i mmunogl obul in
singl e vi7  anriblahe AR R RALPRG S e SaRU Shiplse, TTHES 2 s

si ngl e vari ablatidliFRinRageqRRY £8BOBM0A026)0 Iash emB&limemncs ahhadpettofitgent i cal
to, or 5at |east 80, 85, 90, .91, 92, 93, 94, 95 96, 97, 98 or 99%

i dentical to!™ER¥Ys éﬁiu%ﬂ%,lé%ffa%%ﬁ‘d\m%ﬁg{ke%ﬁcﬁ mlm%jylsmlwimogﬁ%er ein a
l'i nker 'S_prQyﬁﬂ@ﬁyQ%BM@@?MB@@y@ﬂkﬁ&&@FB&;%gﬁ@kﬁmﬁ@ﬁb@ﬁ%ﬁmﬂﬁﬁﬁﬂﬁxﬁﬂd the
anti-SA single variablé domain, the |inker conprising the amno acid
sequence ASTmogich avbdanjueaASTEEPEodynddestat Thesk discloerey drakanorfosatadSiaas) | |

where n is 1, 1By r r I xanpl e,
the 201 15antt Etse it § runbr SRR B TR aT Rl Rcea by
AST or ASTSGBSowAl ternatively, the linker is AS(A4S)., where nis 1, 2, 3,
4, 5, 6, 7 or 8, {or exanpl e AS(G%S)%. In this exanpl e or. aspect, the
ligand i s opti onallSreAaRst &bf P¥rntignAriAiesior &PPIYRCRIGE SOMRRTIRMIT by

i nt ravascul afhyunsibbutid kHaROHShYle dbMbinITURCHERK YiveBh lah® B el YorQrodpy

i nhal ation. In one exanple, the ligand is provided as a dry-powder or

151 yophi | i zedlr #o#EO8dY ¢amataptdaingsin, optiorshialan yantikodyiFeserion. optignadfy (Whsrin pri or
to adm nkgtratl . i 0t Lo/ i i cific

| Tgand conpr e sPE PR Ay BRHORHREQIL BRT Aot bPAE

i mrunogl obul variabilandpingriv.aAnyabdféectho geiup” whila brilsdm WG eH) S48 (aranrbo vaei id
sequence that .is identical ta, or. at l.east 93,. 94, 95,.96, 20 97, 98 or
Tdentical oty et s et lnusiighnd i dseqion 5 P RHCCIBLRTRES 74 180,
DOMLh- 574- 19§y XAk 2 0bafll-nd o ds BENREN S bmlQ Zrari AKMAEM B A di8scd BOMLD- 574- 194,
DOMLh- 574- 195, DOMLh-574- 196, DOMLh- 574- 201, DOMLh574- 202, DOMLh- 574- 203,
DOMLh- 574- 202ublSaNarhars pap! iy, inpxopaiated haresley refSomEs 1G9y plg Acscppifhbavia- 208,

DOMLh- 5745 208, ,¢ M%séi%éﬁééamﬂ?&]}@%ims herein.

In one aspect, the invention relates to a multispecific ligand comprising an

99%

immunoglobulin single variable domain of the present invention and optionally at least
one immunoglobulin single variable domain that specifically binds serum albumin

(SA). In one embodiment, the multispecific ligand binds TNFR1 (eg, human TNFR1)



25574- 212, DOMLh-574-213 or DOMLh-574-214, (ii) at |east one anti-serum

al bum n (SA) i mmunogl obulin single variable donmain that specifically binds
SA, wher eWvo 20ti@saa1ri - SA singl e variabl e domai n conpri se®CAEPANI00660a€ | d
sequence that is identical to, or at |least 80, 85, 90, 91, 92, 93, 94, 95,
96, 97, 98 or 99%identical to, the sequence of DOWh-14-10, and (iii)
optionally wherein a linker is provided_pgetween the anti- -21 - TNFRL
single variable domain and the anti-SA single variable domain, the |inker
conprising the am no acid sequence AST, optionally ASTSGPS. Alternatively,

the |inker | siha(K38Hat is MREEWD-fORI 18werthardthe K ofthe #NFR 1Gfodmek.0r  exanpl e
AS(AS)3. In this exanpl e or aspect, the Ingand is optionally adapted for

admi ni st rat i ddditienallyritalteretiva)y.sn Ars embasimenr thy multipped fie Hernduies g half-life
| ntramuscul ad.y i pRSONG0! 30.9h, BYod IBOFHAL LA of Iﬁﬁ%m?%aﬂ@%ﬁonatﬂ el i gand

is provided as a dry- powder’ or yop conposition optfonally is
m xed with aaltérhaienety, prénsrentbo dewhmi, tieshnkspasic. ligand haskhterminvldrdfiloh opatovi des

mul 01 spect 1 o0 Gaht 10t | R plor o Anbeachent Toh (ks TorE Rty Binor

exanpl e, thecapirRgonindtundh VRt & adedtailie@tisihd Convomerhal Rehniguclmdiial ent
for TNFRL bi ndi ng.. For exanple, the antagoni st or varijable donain of t he

i nvention |s“h@ﬁé@HﬁEﬁ?ﬁwﬁMﬁﬁ%@%ﬁﬁQ%WW? viff ehthe digantbingn e b
standard SEC%%ch%E%h?@HbQLnM\ﬁ%u%ﬁ Yrinttd (@? %27:0%1 Y n{yAkEPr € t han 5,

4, 3, 2 or the variabl e”donmain or antagonis ng present”in a
non- nonoval ehtbobornresus nbakey) jriforeckatmpleBhese ‘dnndam@ASE@MLSLC®SS-reacUV¢ n one

enbodi e e an t t javent i on conprises first and second
anti-TNF%& kﬁﬂﬁg1$ r$%a%$%éﬁﬂn%arlag?e domai ns, wherein each variabl e

domain i s accordi ngortecenﬁioyhnaﬁqpemleﬁrulmbaﬂc fgds Ofth%hﬁ/ehﬂMﬁlﬂid lc:gand‘léhm first
and second i mmunogl ohulin single varia are in gne exa
i dentical . 1A a%Ri’Eﬁﬁ@P T@BE&&%%&I@%W&EL Oail?qg@wﬁifNFBA “TRstated s @g t he

ant agoni st the anj\hcaaiRdHRIY RCHeQht et p?@sﬁﬁks@ﬂ%!/anaﬂ'ﬂé"ﬁﬁilnaﬁi ngl e
vari abl e domain in an antagoni'st of the invention is identical to the amno

aci d sequencem@ﬁpﬁiﬁuhgﬁﬂmnaﬁﬁgmfﬁmﬂ@n@ﬁgkmﬁenw@@mmhhaimmag@haﬁ hﬁln

DOMLh- 574 19
T 195, O 63 oL 2 S P 0% MOy R DO B ey S P S

DOMLh- 574- 20{Jan D@Y@hrs%éut?@ﬁour@@lﬂdh@ﬂmﬂﬁﬁé h&¥MEhonrd @ durs DOMAORY 401208,
DOMLh- 574- 209, DOMLh- 574- 211, DOMLh-574-212, DOMLh-574-213 or
DOMLh- 574- 2142 hours 2in addition, or gligmgHeclgdhett halfHEe i frdnetoyh uprtogdles a TNFa

receptor typ cﬂud ;%:ﬁ'%]r 25%??3 @%@g%ﬂb&‘ihe H}%rdpﬁéﬂ‘e%d%@fh%g'ég}%e é\'f oy variable

domai n accor e |nven ron, Tor ora delivery
to the d tralmdut)dtz hauqsa:téi}mmrs,zpllaysr;rﬁralayysmysi vexyys, ﬁi&ﬂziy@gf%/dztys20|d8ysL 2ihg of a

patient g SYstems (el e t¥imml ANOLNE SRS antaagnib M2 s the

invention will have a tf half life in the range 12 to 60 hours (or about 12 to 60 hours).
In a further embodiment, it will be in the range 12 to 48 hours (or about 12 to 48 hours).
In a further embodiment still, it will be in the range 12 to 26 hours (or about 12 to 26
hours).

25 As an alternative to using two-compartment modeling, the skilled person will be
familiar with the use of non-compartmental modeling, which can be used to determine
terminal half-lives (in this respect, the term “terminal half-life” as used herein means a
terminal half-life determined using non-compartmental modeling). The WinNonlin

analysis package, eg version 5.1 (available from Pharsight Corp., Mountain View,



S5provi des the use of the TNFR1 antagoni st of any aspect of the invention in
the manufacture of a nedicanent for oral delivery. In another aspect, the
i nventi orwpnrouwdes7t he use of the TNFRL ant agoni st of am¢TaPp@Oc®f6t he
invention in the manufacture of a nedicanent for delivery to the G tract
of a patient. In one exanple of the antagoni st or the variable domain is
resistant to trypsin, elastase and/or papgreatin 10(see W2008149143).

In one aspect, the invention provides the use of a TNFRL antagoni st of any
aspect of the invention in the manufacture of a nedi canent for pul nonary
delivery. . A9%3040 h&yA)asRBE liscd! foe ety ttd HAJRINBY b EeSintthe wise 19fhia TNFRL
ant agoni st of any aspect of the invention in the manufacture of a

nmedi canent f §t3@es. iy ergenbodimpent therdngds vagiaplgtdogiain. mplfispedfieligsnd®bl e of the
ant agoni st o r I n one
Ropoct . the [monmi B! SRAnAOIR I bPuIGRL Rk A0k G LRI foprs 2 o e
medi canment tbomrhdSCHouts: athows, 24 hoatsi bday,@rdalm 3tda§eS,r71mg&d# dpysl, ibdaysy 1t i ssue

o DL T LR 106, SHRE! SEnRO PASLeT B8 AL BB

20l n one asp&céne dnlite)dmetertm @ppepelm/d)ﬂiee rzeag?m?@r [s%@@ﬂ) o4 hblyr@@‘rSJhoﬁﬁ@'\E(Rl p55)
ant agoni st for bindi ng hurran muri_ne Cynonol ogus nonkey t he

ant agoni st hawrﬁ@rymorsle?&d@k}ee th@fampée 'ﬂ@fetﬁlfniﬂ%llhalfdlfe &r(oéts ab@%t?sfroeo 60,
70, 80, 90, R%o@s t%%b&e%'g%hrsttw; h&%s GPletoS%ql%ﬂge 7g0ﬁn199}/ﬂh 574-188,
DOMLh- 574- 189, DOMLh-5 190, DOMLh-5 191, DOMLh- 574-192, DOMLh- 574- 193,
DOMLh- 574- 194, ZSIMWMSWEQ‘@WW%@ Eﬁmmﬁrlamhﬁﬁﬂ’ﬂd@@@n or

DOMLh-574- 202 h574-.20 DOMLh- 574- 20 h-574- h- 574- 206,
DOMLh- 5711020%“&%%@%%2%@“ BORRGHRIE A 35 CD%W“%?E %ﬂ %ﬂﬁm 212,
DOMLh574- 2134\ e@ﬂ\%f@&oﬁt)ahﬂg nfihil @R Aoty . IntoRe cABS 8RR, Bic 1&&&%3@5&1@ CDR2
sequence that i's identical or at |least 50, 60, 70, 80, 90, 95 or 98%

i denti cal toraneﬁes(mb@@hébel&e& 20, 33 100.5300108 0@ wigapingpl. Jeadiifien or
Optional l'y, aﬁélhétlxggﬁ {HeWa ﬁﬁbl@h&rﬁ&ﬂ%ﬁ\ﬁ%é&ﬁcﬁ%@ @8} ﬁﬂ%’&hgga&ggﬁ@@%@ CDR3

sequence that 1s I tica , or at eas 98%
i denti cal to;nvletm)rﬂ[a&an adfluarberanpe bhHier stiteot)en ts 60Umgaen/ninlnoome aspect ,

the inve |on V|de a TNFa .receptor .type P ist for
b el ne R RmBid R s gD T BTt el 00 e 20, AR o
CDR2 sequencer 561@1@ nhifi/nh]d kv higageouifly ti vadibble @3mhinaf? ,am@@om&%umve HAUCIS or
98% i dentical to, the CDR2 sequence of DOMLh-574-188, DOMLh-5 189,

DOMLh- 574- woﬁorﬁie}?sﬁﬁl)elmanmselwmnsfhae@? COPYTNIDS-OF The f?@(’gwmed\mei 1504- 194,
DOVLI- 574 190 MR ST e BOMRITRE 40 PEML: 59 308, PRI 10

574- 203, DOVI]J% 574-204, DOVI]. -574-205, h-574-206, DOMLh-574-207,

DOMLh- 574- 208, DCNﬂhoBmclpezﬂ@he @@P@htl?ﬂalarzlltirmlmmlﬁfmam@l aSD@/&\M 213 or
DC]V[Lh-S??0214uot |r91n%larllt§é tgl% nt %rln strl l%r?l h g a CDRS seqﬂlelrrrllcre that is
i dentica d R EAY %?)t % aé‘o“* @6 5 BE8Y i GERT i ¢S to, the

CDR3 sequencerigbtet i€ bs&ioecﬂledlseeﬂwe@@s rﬂcﬁkay)qu)r@s&eg bne bih@olenMeNt i on
provides a TNFa rec tor pe 1. (TNF p55) ant agoni st for. b |ng human,
murine or Cy &e@e%ﬁ%ﬁommior (’c%I}Fé byneaaicUes éw%eramt@@ d2quence
that is i den%fﬂfe@l PtEQ}OIOJ sifttle {/'ﬁ%le (ﬁ)glanpf&r blzlgmgggmet?fgthag%egiﬁcﬁgr’élh&isqgt' cal
to, the CDR3 sequence of -574-188, DOMLh

DOMLh- 574- 19 $cruiDENRIB, g MO B¢ aMWWmalbmm(ﬁAsﬂhqgﬂG s@Q can be (or
DOMLh- 574z 19 T , -0 4 v 20 h574- 203,
povih- 5745 204 “MIRIZ 0508 FBAVTHPE7A: 3B Bl 308080 oBoin 574 205,
DOMLh- 574- 208mbé&diMEht; 5i24ER5L ik 40 ROM] & 24k P2 PEGDAVbhS Zbadiident] tolXDhdiinab74- 214.
' one aspect, (G L NERL)ON RPKL 85 8 AL CFRRLY MRS, A DL PSS)
antagonist comprising an anti-TNFR1 immunoglobulin single variable domain linked to

an anti-SA immunoglobulin single variable domain. In one embodiment, the PEG is



25 antagoni st for binding human, nurine or Cynonol ogus nonkey TNFR1, the
ant agoni st conprising an i nmunogl obulin single vari abl e domai n conpri si ng

t he sequewoeoafosCDRL, CDR2, and/or CDR3 of a single var ipab/EP2adomeions

sel ected from DOMLh-574- 188, DOMLh-574-189, DOMLh-574-190, DOMLh-574-191,
DOMLh- 574- 192, DOMLh-574-193, DOMLh-574-194, DOMLh-574-195, DOMLh-574-196,
DOMLh- - 24 - 574-201, DOM | h-574-202, . poMLh-574- 203, DOMLh-574- 204,

DOMLh- 574- 205, DOM | h-574-206, DOMLh-574-207, DOM | h-574-208, DOM

| h-574-209, DOM | h574-211, DOMLh-574-212, DOMLh-574-213 or DOMLh-574-214.
The i nvent i ono RDaVdedRS0kIDEPHOIFRS:r SnhRe0 ficSinta@bnididbndsR&CInly e duckaiti-ng

and/ or 5prophylaxis of an inflammtory condition. The invention provides
the use of tAeFRNPRIaY e deygeins.Jor rmalsongsperdomain linkedia ANy 28 aRESHF a

medi canment f%riéb?&‘@&ﬁd?&. GHILOEMPS AREY! f%b%aﬁﬁ’&t%ﬁgé,%ké%ﬁ@{e%?{naf:ﬁmﬂh dson. In
one enbodi nent of the antagonist or use, the condition 1s selected fromthe
group consi sbr m§UsT quatedrireirdin,ghermid firoptlears altegonssi sompnin geamaatisFyFRbwel

di sease apd chronic .obstructive | monar i e. aml t he
e ehrrei oot s TPRahal SR el o 8 doMRR ke oo tRe S PP BB BE BER Rop, "G e
exanpl e, thePEG IRRrBRIng1Y, thosmelgobiss@agRistSorfi e beerRE ahti-OMHRN 6/aghisle P
consisting of Crohn's disease and ulcerative colitis. In one exanple, the

chroni ¢ obst Ag@RINGdOTRFRMBIANG SHfhsdonadn [igkeddp 48 kB3 PECom t he group consi sting

of chronic bronchif i3 cnfoRnE oS bbb Be REMACTH ifvafidn 8APRYSQ™. | n one
exanpl e, the pneunonia iIs bacterial 15pneunohia. In one exanple, the

bacteri al pnewmpmicaai gntSEA[RY IHYDcowle yareblvshimain thifecompyiesstdngmipe avd des a
TNFR1 ant agoni st _of, any. aspect for . treati alg -Sadf . &o

espi rat oy drbenendigBRRSER, oo R Lol B Shed P PR i goni s
of any aspecidenticdl be thvakgiicacs of BOM7hal InBANAYENS, DOMThe Eiat 2, Mk 10415,
prophylaxis of a respiratory disease. |n_one exanple the respiratory

G sease 1s shadri oo P tnd. BRI -dmepe bR e esgVORTRGRHE: | on,
Chron'C_ObStVW§§K%@%Q@%gﬁ@a&¥mﬂﬁﬁ§@§§ﬁaﬁﬁk&ﬁﬁmIHHQ@@HT&@Q&#MBQﬂﬁ%@@@b'V'ty
pneunoni tis, ﬁg}ﬁgnary infiltrate with eosinophilia, environnmental |ung

di sease, pneiirdri’a MaseloAQM etdassiosureg pEwhich piconensperated hetgins trictidag theing

di sease, {primar I Y [.OF : |

ai sor dor 5ot TRk RARAYARXEGL RS, OcaRyl SRR il SERORIRI 30 o1 e
di aphragm hymbydnichd, dicinauitispayifie ligent ¢dngirisesy liskce p vajed datwead tHeenti-

respiratory distress syndrone, nesqthelionmp,. sarcamg, graft rejection,
graft ver s Thike Sa}glsf‘e\i%@?lqdaﬂ*@m;@ﬁé%ﬁ ?nﬂaﬁéwgfie_cvar@ﬁ ﬁ?@@{n, dr fflj_@fﬁy,
asbest osi s, @&Rﬁﬁ@ﬁg 1he BRnARREGidcO AST, oIPBBNASTEEPES AlCHAANIE, the
bronchitis, enphysema, eosinophilic pneunonia, idiopathic pul nonary

fibrosis, inliakirvesptalimrbeealis disdaded. 6. Afor deinr exampbntitfesiuFous
mycobact 84! aexa%p%',rtfi‘é liga_nd%gmi)rises (N- to C- terminally) DOM1h-574-16-AST-DOM7h-11;

or DOM1h-574-72-ASTSGPS-DOM7m-16; or DOM1h-574-72-ASTSGPS-DOM7h-
11-12.
In one aspect, the invention provides a multispecific ligand comprising (i) an

anti-TNFa receptor type 1 (TNFR1; p55) immunoglobulin single variable domain

25  which comprises an amino acid sequence that is identical to, or at least 93, 94, 95, 96,
97, 98 or 99% identical to, the amino acid sequence of DOM1h-574-188, DOM1h-574-
189, DOM1h-574-190, DOM1h-574-191, DOM1h-574-192, DOM1h-574-193,
DOM1h-574-194, DOM1h-574-195, DOM1h-574-196, DOM1h-574-201, DOM1h-
574-202, DOM1h-574-203, DOM1h-574-204, DOM1h-574-205, DOM1h-574-206,



ef fusi on, pneunoconi osi s, pneunocytosis, pneunonia, pulmonary
actinonycosi s, pulnonary al veol ar proteinosis, pulnonary anthrax, pul nonary
edema, puwornarosiambol us, pul nonary inflammati on, pul NnoORETEPRIISNG@EYt OSi S
X, pul monary hypertension, pul nonary nocardi osis, pul nonary tubercul osis,
pul monary veno- 5occl usive disease, rheumatoid |ung di sease, sarcoidosis,
and Wegener's granul omat osis. PCOLYPEPTI Dy, dAbs & ANTAGONI STS The

pol ypeptide, ligand, dAb, ligand or antagoni st can be expressed in E. col

or 10 in Pichia species (e.g., P. pastoris). In one enbodi nent, the |igand
or dAb rmnorrwomh SBLDET, @mehamaagltD@Mmfsmizobela@Mmbsmth bom/H- when
expressed in coli or in Pichia s eC|es (e. pastorls) Al t hough,

the |igands 3%28%@%%1%4@1%@%@9 ﬁ%@akaﬁ@ngé@r -8B b Uk N
expressed in §A 199111dn0gf0b%1p1eﬂﬁ€? E&d n(h%tgj ﬁlcall)pﬁﬁ soﬁAS\)f er(%%g can be

produced usi g any su such as s eti'c chenmica t ods or
15bi ol ogi cal ami- dem@@varmbtehbdsurt chmrlprdos acgmieapéid yedeneedhat iprdefiahioaor

antagoni st a8 el Coabrres SaheridrhB e i U Pas et e or
one or nore DCMEWOIR, &t (10 opebslslytWiRtci@b Bnkitigprevided beavdaoGk abtilTINFR |

vari abl e domai ns encoded by Canelldfﬁgrn1|ne antlbody ﬁgne segnents, eg at
posi ti on 1085ingly vagaple d@naﬁ&rl%%he&?tl sipggle Vaiirbisnsen linkep, gOTpfiSINETNFRL

vari abl e dompjennffo 58§ sd 'ﬁ&?c%%@ﬂ“ oEQ&HA‘II&%%STS@}P@ Uﬁﬁa'r%%@t th@‘ﬁﬁkér ion 44
according to Kabat and optlona y conpfises one or nore Canelid-specific

ami no aci ds a8(GtNewhewsi siloAs . 64, @at7 @ds faricsampz AMG1D 3 Formtaagdnitst s of
TNFR1 accgr di to the | [ 0 e t vaI t. In sone
enbodlnezﬁ i %K“m p&&%ﬂls %59%3' ? Qhé ég %%F% q%%éia%élﬁﬁlng site
that inter acASTSGPS, ME&hnvéH;aeth@hmlchrﬁBgASQG4S)anb¢tbde@Ilmy3a4pml6ypep8nde or

dAb of the inventi nov lent a tagonlsts bind one T not
i nduce crossemn?ms:%é%%? fsewwa leoi dmaereticdeat @@&P*ﬁ@Rﬁmtefg&n s whi ch

can lead to Q%in\'s?ttah&ptoojpattlgﬁ Hﬁﬁ@ﬁa%ulz@@dsu%' &ﬁﬁieoﬁs‘i&a%bﬂﬁ‘ly Monoval ent
antagoni sts according to the invention my nd Donai'n 1, Donmmin 2, Domain

3 or Domain #ctgpncpNFRL by mhalahorsoln@mﬁ@mrmlﬁ,tthe hgfaendnﬁ)pr@vdbémaérmm&qr@t

bi nds DO in ly%gslhtz nﬁjosm{ang&/ﬁ'% ogt};'on%ﬁgls 116‘1&188 %tﬂ%%ﬁlent éjfl)%o{BD noval ent

ant agoni S nor e mai n of TNFR1.
Thus, in oneaéninixhiati@nt , t he nDnovaIent ant agoni st may bind to both Donmai ns

1 and 2, Domains and Domai ns. 1 and, 4, ins 2 and
4, Domains 3 and Olﬁ&ﬁ%ﬁcr@hﬁm@tloaﬁaovgdes&ﬁvwgc ?lc%@af&ﬂ%fnwm@rg% “Ponai ns
1,3 and 4 of aﬂfM’fﬁFa receptor typd lleeﬁiyf?%ﬁﬁﬁégiobdlﬂﬂ%n%w@e@ﬁﬂle%nﬁfn TNFRL is
nultlvalent Mul tival ent antagonists of TNFRL can contain two or nore

copi es of a phrdhicempapessnmElingacd seguense thayrRdensicaldornral lragtid. o %ot
di f 1 erenb, bi 5diqag, $ob e eﬁd}@l obﬂh[%'gm?%%ho%ea{l € BEDORNG-94- @?D@Nﬁ'ﬂi-?ﬂt-s' tes

bei ng prOV|ded by a o pepti de or fe- rnventi on.

189, DOMlh 574 190 DOM1h-574-191, DOM1h-574-192, DOM1h-574-193,
DOM1h-574-194, DOM1h-574-195, DOM1h-574-196, DOM1h-574-201, DOMI1h-
574-202, DOM1h-574-203, DOM1h-574-204, DOM1h-574-205, DOM1h-574-206,
DOM1h-574-207, DOM1h-574-208, DOM1h-574-209, DOM1h-574-211, DOM1h-

25  574-212, DOM1h-574-213 or DOM1h-574-214, (ii) at least one anti-serum albumin
(SA) immunoglobulin single variable domain that specifically binds SA, wherein the
anti-SA single variable domain comprises an amino acid sequence that is identical to, or
at least 80, 85,90, 91, 92, 93,94, 95, 96, 97, 98 or 99% identical to, the sequence of
DOM7h-14-10, and (iii) optionally wherein a linker is provided between the anti-



10exanpl e, as described herein the antagoni st of TNFRL can be a diner,

trimer or multimer conprising two or nore copies of a particul ar

pol ypept iwe 20r1/d#4170f the i nvention that binds TNFRL, oPCIEP2@0/06@I€

di fferent pol ypeptides or dAbs of the invention that bind TNFRL. In one

enbodi nent, a nultival ent antagoni st of TNFRL does not substantially

agoni ze TNFR1 (act as an agonist of TNFRi).in a standard cell 15assay

(i.e., when present at a concentration of 1. nM 10 nM 100 nM 1 uM 10 pM

100 uM 1000 uMor 5,000 uM results in no nore than about 5% of the

TNFR1- medi at ¢8(FRA tsingld YariabidWe gdinnd TNt A Qinp @/ vatidblk dombia, RS $iakor. I'n

certain enbodi nents, the multival ent antagoni st of TNFRL contains two or

nor e bi ndi ngcYNPEENg be aRingersi¢ wgURNE o e oondBrAS A SEPS TRiRmatiEdy. th anpl e,

the 20 mul tiy - (o]l TNRR ' r [:ndi ng

sites that blyln &ﬁéé‘@%ﬁ%, glﬁ?l{ecr)lggél’l%Eéh%ﬁ7%?gﬂo%%%§ﬁﬁwérg(%@%dq? lE\Hé,{psarne

epi t ope i n Dexmmme dr specINERIiganidns opthhanllye adpthidfenddsyinistigiomib tipeadng hy

ant agoni st of , TNFRL contains two, or nore binding sites provided

ol yoent | tlea TP B Prelinidhy Tt heB bt Br B B OEH Msee o

domai ns of Ti&Riple Ry li@xanPpeyvidedes Nitytgowakesntly@tilagarbsbssitdn @hichNFRL can

conprise binding sites for Domains 1 and 2, Donmpins 1 and 3, Domains 1 and

4, Dommins 2°BfirNeBY isppirad Watha dilyentariopradiaissationy 4, Domains 1, 2, and 3,

Dorm' ns 1, 2 and 'f’hc %Qer@%%r%de]sa ﬂ}lﬁ@ﬁarﬁa fnisir%:tﬁ;risiﬂgh Qﬂﬁe%@m’é nment, such

mul tival ent antagoni sts do not agonize TN when present” at a

concent r at i odowéingpdypeptid@qr multispeRificdrzaadofliny BSpashpr ambodbuent of 3@ nM or

about 1 or about. 10 u i.n a.standard 1929 cytotoxicity assay or a

2t andar o e SRR Fot Sytie B B BRPR, g8 Qe Bt P SdntoRETRY,

ant agoni st s afondVRRL fHOTNER i BiRdiagt F&i axdinply, ik affiEénittor TiNRRle dédwdh of thgands

(and antagonists) may have utility as diagnostic agents, because_they can
freia ? EafshE’

be 5 used to!DFAEPHRGoGYAT Of by ly enoyalent gs¢lcrpred by stgn and

will not conpeier g §dbsthialifordol8eS@TRIRIdaRY RIH3dhAE @ STAFRD.orASESTHE Nl Y,
an accurate determ nation of whethér or how fmuch TNFRL1 is in the sanple can

be nade. varigbte dsmian opgpidnivebring presrat ol sqrepenayelent fogane detgimpnest by

ant agoni bi | ant agoni zes the activity of the TNFRL in a
st andar dﬁcel Fﬁgiasraygvgvih{[%ﬂgg' ND50 of < 10100 nM and at a concentration of <

| OoM t he dAb agoniz@® dntbedmedink, thd yht@fonishef thiNiREntyn confpsésrfirkthad asay .

In particular e iments, the. polypeptide, |igand, dAb or antagonist does
not subst ant f%rr-ﬁtﬁ%dwowﬁﬁw S(‘%%%)V%?Ibg"rf“’&&ﬂ%i‘g Crgin CpREEYRFY fe 4?8t ‘dAndar d
cel | assay (he®rdingReRyRERSEM endodAn&@IE@BEIRhIG) T stV sddn@M 100 nM 1
uM 10 pM 100 uM 1000 15 uMor 5,000 uM results in no nore than about 5%

of the TNFRlimegnegedliasingld wayiablg domeips pig iTREac{angde Wantigal. Ingnether assay) .

In certabg egpaqlg%lgﬁllg Sre diftScpo! ypeptide, ligand, dAb or antagonist of the
i nvention aré erficacious rn hodels of chronic inflammat ory di seases when

an effective anouhtonesxadpicnths thetagehist Geremiad heid acquehdeadithove cadoamt i s about
1 my/kg to al}%‘ﬁllls&)ngle variable domain in an antagonist of the invention is identical to the
amino acid sequence of DOM1h-574-188, DOM1h-574-189, DOM1h-574-190,
DOM1h-574-191, DOM1h-574-192, DOM1h-574-193, DOM1h-574-194, DOMI1 h-
25  574-195, DOM1h-574-196, DOM1h-574-201, DOM1h-574-202, DOM1h-574-203,
DOM1h-574-204, DOM1h-574-205, DOM1h-574-206, DOM1h-574-207, DOMI1h-
574-208, DOM1h-574-209, DOM1h-574-211, DOM1h-574-212, DOM1h-574-213 or
DOM1h-574-214.




20 ng/ kg (e.g., about 1 ng/kg, about 2 ng/kg, about 3 ng/kg, about 4 ny/kg,
about 5 ny/kg, about 6 ny/kg, about 7 ny/kg, about 8 ny/kg, about 9 ny/Kkg,
or about WO 20/dsgd17 The nodel s of chronic i nflammtory ®#CTERI@0(06@e6t hose
described in W2006038027) are recognized by those skilled in the art as
bei ng predictive of therapeutic efficacy in humans. 25In particul ar

enbodi nents, the pol ypeptide, |ligand, dA or antagonist is efficacious in

t he standard nouse col |l agen-i nduced arthritis nodel (see W?2006038027 for
details of the nodel). For exanple, adm nistering an effective anmount of
the pol ypeptide, id@rndpecdMR: iaycridhpeoidesth TOMY kesusieyidie(TauR @gesart hritic
score of the summation of the four [inbs in the standard nouse

col | agen- i ndagagpnist cogpuising %wqtlrmF%a@vabkf dmaan ageerdng HYy apstef thet o about
16, about 3 u M or about
12 to about Ellgleﬁg(gl E%#gaérd gd todghiéaﬁ?d;@%}%gﬁttﬁgﬁ)%?ﬁ %lﬁ%ltg%q yhgi\gr

adni ni st er i ngelarrebfteciing ef apatient odystee dwdivenye bt ambeher laspgan the 1dwdmtlom

ant agoni st can_d n of arthritis in the standard
Srouse cof | aBaw n b So BT AR enfb iR gl bRt it migrdipatifiel’ Gay about
2 days, aboumagufdayife ofalifedicatedtfos orahbelileryd IdaystheraRpett, the thayigionabout 7

days, about 10 days, about 14 days, about 21 days or about 28 days, as
conpared to arogtﬂeﬁ Hhs1use ebthe TOIFR 1 antagapistRfany asnept of thedgmsmioadsteng an

ef fective amuphrngirddte ri?&ilaéﬂféﬂlé fo@ﬁehde!rﬁt%ﬂﬁe G%Qet%"fa@ﬂﬁ&goﬂ' GHe ckafplcesul t
in an average arthritic score of the summation of four linbs in 10 the

st andar d nouséthe ehtagerasi-or tituesabladeheintis wsivedeth tR)’DSIO, etl@st@b@ndm@,anelbm 3to
about 5, ,about t.7, about 7 to about 15, about 9 to about 15,
165K ORI |

about 10 2 to about 15, or about 14 to about 15.

| n ot her enbodi nent e skpeet, pld Mp@mtonqbeowdds@&mie odMNFRl&ﬁt ag QiR Ftany S
efficacious in the nouse AARE nodel ?ﬁthl’l ? 20060%3027 f or
details of tﬁ%’eﬁtd%féﬁlﬁ)an%IPBﬁn@fé??ﬁP@cmé% g I&e}ni% A PUERINEEE ¥ Y punt  of

the pol ypept ipfghotiet 9 A%%Qt tlféﬁ’i’veﬁﬁo@ﬂﬂo%ﬂl@ﬂh%hs&@f’h TRERE Snth S RYELAARpAR bRT i ti C
score in the nouse model of arthritis, for exanple, by about 0.1 to

about 2 5, abwunvaptisn itha bwnefagtus of aersticamentfoa Belimerytoshe Wbsaf a patient.o about
gbout, g4 e%a%ﬁf%uotft}% arsnfaégﬁlsg&qﬂé"‘{;aﬁ feodfoﬁlﬁ fs&%?slta%t fPR %frlnl I'n anot her

exarrpl e adm nisteri ifve am)un pepti gand, dAb
or 20 ant agoni st hﬁfnedﬁﬂ)ﬁy thdmevmetprcwﬁdesytnmdthn&of@ﬁal&lth#mybr &elwarytdfa nouse

AARE nodel of agrthritis b f or . exal ut 1 day, about 2 about 3
days, about MegisEentp ROk Do t%%&ﬁw or g Fsye OF aBh 50

days, about Jdcfayhe nRBRMcomPriftA%AmMisteRUb tESpAidNiSa plﬁﬁn@déﬁ@@'ll?@ff%&w@

sui table control. In another exanple, admnistering an effective anmount of

t he pol ypept P@éuntloifgMmcﬂﬂﬁ‘g@msmﬁt%@ﬁ?@pncan result in an average
25ar thri bC scoreh{ Shela0fe RSN pPRARL AN b t5pof (1RF; gE9ut O 5,

about 0.
antagomst for binding human, murine or Cynomologus monkey TNFR1, the antagonist

having a CDRI1 sequence that is identical to, or at least 50, 60, 70, 80, 90, 95 or 98%
identical to, the CDR1 sequence of DOM1h-574-188, DOM1h-574-189, DOM1h-574-
190, DOM1h-574-191, DOM1h-574-192, DOM1h-574-193, DOM1h-574-194,

25 DOMI1h-574-195, DOM1h-574-196, DOM1h-574-201, DOM1h-574-202, DOMI1h-
574-203, DOM1h-574-204, DOM1h-574-205, DOM1h-574-206, DOM1h-574-207,
DOM1h-574-208, DOM1h-574-209, DOM1h-574-211, DOM1h-574-212, DOM1h-
574-213 or DOM1h-574-214. Optionally, the antagonist also has a CDR2 sequence that
is identical to, or at least 50, 60, 70, 80, 90, 95 or 98% identical to, the CDR2 sequence



about 1, about 1 to about 1.5, about 1.5 to about 2, or about 2 to about

2. 5. I n other enbodi nents, the pol ypeptide, |igand, dAb or antagoni st
is efficawpDaos/ismivhe nouse AARE nodel of inflammatory pordP2diosesse (1 BD)
(see W2006038027 for details of the nodel). For exanple, adm nistering an
effective anmount of the - 29 - polypeptide, |igand, dAb or antagoni st can
reduce the average acute and/or chronic_ppfl ammati on score in the nouse
AARE nodel of 1BD, for exanple, by about 0.1 to about 2.5, about 0.5 to
about 2.5, about 1 to about 2.5, about 1.5 to about 2.5, or about 2 to

about 2.5, asf@eREla¢eHsdq@erkeS Dptiahillg, ﬁi@lﬁttdn@lly ol ditcAREl QI the ¥@AFInGst also
adm ni stering an 5effective anount of the pol %/fept i de, ligand, dAb or

ant agoni st c # PRy seansnesibatis slentgahin. ohat 1pt 1B00; 1. BASIndUSIRARE model

of 1BD by, 7ot cHRYWoulndld ARy Zefig, about S days, about 4
days, about 5€3ays 1ﬁeout cﬂ’}\l about y(g]% about 10 days, about 14

days, about 21 daysormrasladncmlue 128errﬂ1ay$>rova®sca6fﬁifafrlechntar tepesiu(TiNdtR le pént rol . I n

011 gand. > aag" stornragun &8 O Pudlr Bk A Py R BPERORRS oni o

i nf I anmat i onhsandg @CDR2t§GQud’ﬂiB¢lﬁhat Aﬁféﬁtlwd@loraﬂ‘ledtsla@oca‘o @otso ﬁabestor 08%, about
0.5 to about 1, about 1 to abo or about 2 to

about 2.5 identicalfp, S%GHEPR%ﬁ%ﬁ@?%&ow%é715é$§»6%(?51}4|1@é7411§%a{?1‘81\4187&?13 or

ant agoni st i $9@dakisous 9l rl)(t)pﬁh@k!%%%é}«ﬁ%”sﬁuﬂ fgabgmlqldgﬁrqg(A;DSS) i nduced
nmodel of |1BD (See W2006038027 15for details of the nodel). For exanple,

admi ni st er i n§QMilefTeE23, ROMMpG7AE-186, ROM 1 hOT7§38 bt PABI1ht57g=10d, DAOAD hor

ant agoni m)del of
B0, Tor Texanat e BB o oviBear 2o O8H G s B P LRSS, aboun
1 to about 2DHMEBOTH-208, DOMIRS4UL02. IEOMJh ot IZOI\/DIhafbmuIUZD@MHﬁ
conpared to a 'tabl ntrol. In a exarrpl e stering a

ef fective ar‘rﬁa‘fn&g Ber ]PﬁMl%O”ﬁcﬂlﬂp@MlPH‘g Y qﬁe@aﬁaommﬂfo E@F&oﬁ?ﬂ‘é‘?ﬂc‘égﬁt del ay

the onset of iSysmicas, &fat 1B soned, h@ 8‘6@6@5%@8‘5’@1@@1&1&1‘%&@9@1&3 {eQlierganpl e,
about 1 day, about 2 days, about days, about 4 days, about 5 days, about

6 days, aboupfrheadycgedm@mcelo days about 14 days, about 21 days or about
28 days. |8 compaedg.a syl hablRueRRiael TN, ARGLST,EXATRheL o5

adm ni st erl ng an PSre "anoun he" pol ypepti
ant agoni st camag@dise $arlHindiing lannavemageosémﬂoﬂggusmmbeﬂTNEmE tlfmmmoﬁiss nodel

15 o about "Gt CRR R e g ens o, of o iy SO, 70 o IS bt s,

t he pol ypept ifgsicdl 'tcgﬂf&CbDﬁ?@ecf%n@'Ume&tSﬂ-?fS@f[f(DMQHJSQMlS 89 DONARhIFUSE
t obacco snoke nodel of chronic obstructlveyﬁu nmonary di sease (COPD) (see

WD2006038027 13h P20 76480 17OMI h-5d411821 BO¥t L ht 1vé-198dRPM1h-374394.  For
exanpl e, é‘d%ﬁ}] 5‘74‘99?@@4&?%@%6 FOMIh-59%- 2bﬁ‘%b}vﬂﬁr5d/4%g1 HBHKGe or

del ay onset of t as conpared to a suitable control.
Ani mal nodel swgozmmhémw% IhiéMl]héd4{2@5,le®hﬁm 1He06f DM lilvEHedy, of t he

ant agoni sts ol 46 Bo 8398300 WOMIRL 512 B8 ALCBBARR, £ er e
574-213 or DOM1h-574-214.
In one aspect, the invention provides a TNFa receptor type 1 (TNFR1; p55)
25  antagonist for binding human, murine or Cynomologus monkey TNFR1, the antagonist
comprising an immunoglobulin single variable domain comprising the sequence of
CDRI1, CDR2, and/or CDR3 of a single variable domain selected from DOM1h-574-
188, DOM1h-574-189, DOM1h-574-190, DOM1h-574-191, DOM1h-574-192,

DOM1h-574-193, DOM1h-574-194, DOM1h-574-195, DOM1h-574-196, DOMI h-



5against or treating the disease are avail able. Methods for the testing of
system c | upus erythematosus (SLE) in susceptible mce are known in the art
(Kni ght ewveal2011(c59A8) J. Exp. Med., 147: 1653; Rei nerst emCEERR01004®IB) New
Eng. 1 Med., 299: 515). Myasthenia Gavis (M5 is tested in SJIL/J female

m ce by inducing the disease with soluble AchR protein from anot her species
(Lindstromet al. (1988) Adv. Inmunol.,_42: 10 233). Arthritis is induced
in a susceptible strain of mce by injection of Type Il collagen (Stuart et
al. (1984) Ann. Rev. Immunol., 42: 233). A nodel by which adjuvant
arthritis iS5i741Q0lpQIDM%—SU&Q@]MD(DMHS&H&OQ)’DOM1@057i4010)4QIDOM’1Q105m102(B[i al heat
shock protein has been descri g an Eden etal . é1988) Nat ure, 331: 171).
Thyroiditis PONMHudEE0 PQM&%SES/# QaR AV hrod 28 @Mlhy5ﬂég?|08b99%1has

descr i bed (Marn, Rumbng(3989)2 boBiRs bods or BRANIESHMAR. Insul i n dependen
di abet es rrel I tus occur’s natural or can be |nduced in certain
strains of mce siﬁhmmaalttohm@ldmshfrﬁﬁéﬂl blytag@nmgﬁw aspedt for(tde@Bdg and/or

Di abet ol ogi a . 113, EAE in use and rat .serves M5 in
uran. 1 APERaE o e ey B R d SR FErBRif 1R o B

adni ni st rati ONFRfl amegbhitk JIARY GspREtGh BicmiRERnabed ;etic{rhdB6)r tlanhpaakorof

| mmunopat hol ogy, M scher et al., eds., Gune 20and Stratton, New York, .
179-213; McFAPhHaws 8f an inflamgitosy peslition. firgne ombodinggpt officmtagonit or49g87) J.
| mmunol ., 13§, c%z&)lon is selecte&;‘?t‘aﬁftﬁla %’u Ebﬁlﬁlﬁg%?ﬁ'ﬁhﬁtis%ﬁﬁgﬁble(s%legos’ls

antagoni sts) will be utilised in ur| m t oget her wt

phar macol ogi Uélahyn%wr’oowcl @E@S@mdrqhecmsc Ob‘EsrpﬁG’alnulmOItal‘Be@leeasearhncmﬁs i ncl ude
agueous gf al.go RSB b O i LS LS S ST BERRACNR pp 87

i ncl udi ng saft e 6\2§~an or burfhle ed PAIENtera &8 ieMde

sodi um chl or bit&nlﬂéﬂthﬁ inﬂﬁ\mHBtd‘ﬂgBdSwél cﬁllﬁxierlgscﬂectdle%rﬁﬂ&egraqﬂccﬁl@@umgnfchl oride

and |l actated Ringer's. Suitable phﬁiﬁl ol ogi cal | acc pt abl e adg uvants, if

necessary t oKWy ‘Hseﬁéﬁ e e coli- R oppe el Omﬁﬁ Dstpeihosen from
thi ckeners s Hﬁlﬂlo% i&ﬁé’e@&w 0RERY £&h kit Q86 cMRIshNd HVILRIE E’ﬂohéiﬁ't”@ chi@ficatin
and al gi nates, | ntravenous vehicles include fluid and nutrlent
repl eni shers owcéveelzrpn@ut}&@dﬁémhwn@hém sne ggotpla thermmegobasercshalRi nger' s
dextrose, < Pr | LS,

anti oxi d(1;1|5'1 t S%ﬁ&rﬁn \ﬁg%nge n? h—b gliﬁle d‘t@a%%lrl%’t ﬁ/n%ﬁmoﬁllé{(fpsgghf&oc%{l %ﬁquléo%nat (Mack
(1982) Rem ngton' §hﬂmaemqm¢mdmla Béﬁmhmﬂsgonibﬁbfnrﬁchslbacofb)r xreﬂnfgvmmoet y of

sui tabl e formnul tlons can be us i ncl udi ng ext ende nmul ati ons.
The |igands PEPGYIaxisQfafrspirgiayy dgsfea%eh reSane” Prﬁv‘gﬁﬁ?‘B ﬁ‘r&ﬁﬁ%ﬁ\@é&d as
separatel y adffafinsd 8f 86 KPR ASIht nRARSBurd F ARG iHAGhE R tehddy Llker agents.
These can i ncl ude various i nmunot herapeutic drwgrg such as cyl cospori ne,

met hot r exat eproafiylpsifp€s respirateiystitcatci duane amplaiva RspoaPrysdisopiras peledert i cal
conposi t hgns a agents
et L I U R R U R R G S

conbi nati ons asjhmhllglamdsnia,dqpmdemglvhtg phhﬁnqanmsenhmqnanyenﬁimart wiglvi ng different
specificities, as I| s, selected usin dlffe ent target.antigens or
epi topes.  vhELYEP e gt %ala%g a%ﬁswnﬁlﬂf}l%r RSP BACSThe T out e

of admi ni st r aftéromipfung e ARC ikh G Pul EEIPOBY it Ford felalodhyg t o the 15 _
invention may be any of those commonly known to those of ordinary skill in

the art. For thrweb%ﬁmbohﬁmcqhemﬂ% ofithe ﬂ?&?@fﬁ disprdestaf e meiervianmediagrgers ohe
| d
sel ect ed)ki ggndg, &J%tbgh?m}qgﬁfenﬂﬂaﬁo t ecngﬂhtﬁ)ﬁ”slé%?) BHN RLRE RESGF S dRiRéss

pat i ent I n accor stan ni ques
syndrome, mesothelioma, sarcoma, graft rejection, graft versus host disease, lung

cancer, allergic rhinitis, allergy, asbestosis, aspergilloma, aspergillosis, bronchiectasis,
chronic bronchitis, emphysema, eosinophilic pneumonia, idiopathic pulmonary fibrosis,

invasive pneumococcal discase, influenza, nontuberculous mycobacteria, pleural



The adm ni stration can be by any appropriate node, including parenterally,
i ntravenously, intranmuscularly, intraperitoneally, subcutaneously,

t ransder maiDI2g11/0817t he 20pul nonary route, or al so, appr @pmiERR@&bpecody di rect
infusion with a catheter. The dosage and frequency of adm nistration wll
depend on the age, sex and condition of the patient, concurrent

adm ni stration of other drugs, counteringications and other paraneters to
be taken into account by the clinician. Adm nistration can be |ocal (e.g.,
local delivery to the lung by pul nonary adm nistration, e.g., intranasa
admi ni strati effhsi@bPhciBYbBITkIS, BumbEiea, Bhounide, bhlﬁwﬁd@ @findhy®sisnvent i on
can be lyophilised for storage and reconstituted in a suitable carrier
prior to usePulmnarytadanhir §IRCIARS. BRIEI NG o PBENGWRFYRLEM cPURORATY

conventi onal hHQﬁQ

reconstituti ofrrllmtﬂggcl !r{g]%g@@gﬁﬁ lgﬁﬁ‘:jpl oyed. l:n%@&vﬁo:ds%gtpgg%br eg}ﬂat ed by those
skilled in thﬁoeauenswm@ulmonaf-}Qnocaﬂdy}asbhpmlmaaﬂymubemtdbsrseguin@nmtywten@n can | ead
to varyin rees of antib 0SS . W th conven

munog obul Pras ool Fisoartl BhkdisberdidibRadnd MEnF oM 48 han 1 g
anti bodi es) and that use |levels may have to be adjusted upward to
conpensate. 5The conpositiaons containing the present |igands (e.g.,
antagonlsts)PQPYQE@gﬁ@E§ﬁV“¥H%A@H%(@aﬁf%é;adninistered for prophylactic

and/ or therapeutic treatnents. In certain therapeutic applications, an
adequat e anount t l\&as R

nodul at i on, kllll(r?;}ééaﬁ(ﬁ héhg%% dg% ﬁ urat%ﬁh%éggﬁgi%{agn?§a pggglg@?on of
selectedl@elhstBmdpﬁmnddgaé’guﬂmhﬁrhpammmdaﬂhmﬂmﬁh@hgm@erdﬁbakmoﬁmnunts
needed to 10ach|e e thIStdO wn tgg ﬂ on the v r| y of tg

di sease and T Igeldy BRI S ?S?%%1 whV ngﬁﬁﬁﬁ = §F§hf“7ﬁﬁ
general |y raggeick (O 9 Mfmgp ABhddghoh©figdnidg antld A B n@nodléR dedcridbd Rgeii st per
ki | ogram of body melg , With doses of 0.05 to 2.0 ng/kg/dose beln% nor e
comonl y usefn %ﬁecrﬁaé WieRGKPEessed i £ cet QSﬁ%PZC&H‘rﬁé’é%IF%ﬁecﬂwsp OeHPEDNINRY t he
present | 1 gapgydiig gghéh@n}t&%ﬁeﬁne@m Ao Qs B RATICRLAKE Rltnbd i M | ar
150r slightly Io osage revent, I nhi |t or ée ay onset of disease
(e.g., tdsS subtozklgncai deggloonn@hodqm]naédcent@nploy Et@llmré%l@m sfgegs.e phase). The

skilled clinician w || bl e t e r.opriate dos: interva
to treat, suppr es¥9Mes %ERP@H‘BG%S DA h%aﬁl ?‘S@A&% OFAERP I Cgo
ant agoni st) nst caafpried st:ememd Irﬁ)mtlrlicfg&ibuhﬁ um@ertﬁs@or@erm [ @XM e oit m@re&Wn@Wo@k

i nfl ammatory di sease, it can be adm ni tered u faour times per ,
twice 20 weeRMnO a5Kis shafamniquede samuregigpulipya @( omypreegd %m@mfgady once

every two m@&rﬂﬁme%ﬁﬂ@od?%%ﬁ‘e %fn’entgoe!’g 2@}5@&9&)@1083-@@%4 4—5)211{(?&/4'?9 1h 8n@bout 80
ng/ kg, about "100 | ag/ kg to about about ng/ kg to about 80 ny/ kg,

about 1 A/ kgmb@dlmb@mhemtlwl?&;l Vaahbkqtdoma&gfﬂﬂge meram@pmeosqmﬂkqmdab@ht 1
ng/ kg to abo - a kg to
about 30 ng/§5m§b 4 %“ﬁ%ﬁgégP%”m’ ?mfﬁycgﬁﬁﬁﬁﬂgnggﬁP&T(%%w Be%oéabout
10 ny/ kg, abamhmkﬁuhagﬁhqu@uabgmga&@mngmkg(nabbut 10 lag/ kg to about 5
ng/ kg, about 10 | gﬁ about 1 ng/ kg, ahout 2 ny/kg,
about 3 ng/kg, ab taggm??@l) ﬁﬁg%gﬁorg‘n’w,%m%%c”% degvalglstt 7 nol kg,
about 8 ”D/kﬁnmﬁgﬂﬂﬁi@sﬂﬂk%gm@&nﬁhﬁu%e%Qm@&ﬁ&%nnbﬂnﬁﬁhﬁMRHbﬁ&nﬁ%E@d'"Eﬂts,
the ligand of TNFRL (e.g., antagonlst is admnistered to treat, suppress

or preveR? abuHmgrmsite thahfqtqamfawﬁ WNER[3the binding site provided by a polypeptlde or
dAb of the invention. Monovalent antagonists bind one TNFR1 and may not induce

cross-linking or clustering of TNFR1 on the surface of cells which can lead to activation
of the receptor and signal transduction. Monovalent antagonists according to the
invention may bind Domain 1, Domain 2, Domain 3 or Domain 4 of TNFRI1. In an

30  embodiment, the monovalent antagonist binds Domain 4 of TNFR1. In other



di sease once every two weeks or once a nonth at a dose of about 10 jig/kg
to about 10 ng/kg (e.g., about 10 jig/kg, about 100 jig/kg, about 1 ny/Kkg,
about 2 myOkgi/eibmat 3 ny/ kg, about 4 ng/ kg, about 5 ngPKE/EPaI0066086 ng/ kg,
about 7 ng/ kg, about 8 ny/ kg, about 9 ng/kg or about 10 ngy/kg.) 5Treat nent
or therapy perfornmed using the conpositions described herein is considered
"effective" if one or nore synptons are_pgduced (e.g., by at |east 10% or
at | east one point on a clinical assessnment scale), relative to such
synptons present before treatnment, or relative to such synptons in an

I ndi vi dual (BMBB([lm@ﬁts,n@éiﬁionMIéHﬁhﬂta%&ﬁstfbfrﬂéltcﬁz% ditope FHEH sGORPRIE tHaAN OF
other suitable control. Synptons will obviously vary 10dependi ng upon the
di sease or dp%Pa@amthﬁﬂaﬁyRéd,Th@e»tmea%era@%@@u dapovaent grgeeartinay kind | | ed
clinician or TI:To R h : : l e, by
moni t ori ng tﬁtﬁﬁggg a%?léﬁg§bP§%%9%q%ﬁggﬁgggggg??ﬁgggg?gégg%E&?’e di sease
or disorder DPengins 2 add Powhinal apd#yRemains e, abdBi Pengios k6] atdedoni t h t he

di sease, affected cell etc.), by nonitoring physica

mani f estatio SHfgﬁézgaPﬂggEﬁﬁiﬁﬂon, tunor size, 15etc.), or by an accepted
clinical assessnen otb&ahnthodintntsei@riptagonittvd TRORRANE athitRiateabi Multyvalingt us
Scale (for multiple sclerosis), the Irvine Inflanmmuatory Bowel Disease
Quest i onnai r 81tegNis itNERL erisoopiain R agre sorjer0fiatnprtssular pinding sitg fores pect

to bowel fungNFRD or SYFhiBTVE oF IR AFErenSARMLAL sit MGk bRHY BRER LAPLLIBAL oSt at us
- score ranges from32 to 224, wth higher Scores indicating a better

qual ity of | ifed)indinhategbeing pyovoted by fagoRprpielerratddibcbf et thvdntios. Beal e, or
other acegpt ed, gl L GaleRSPRISIENL.eahe: ASKAOMDL G el ifhd o/ sustained
(e.g., one dgy ar oiore, oy ongef3 FEOEE Tlon i h ainssd<emgk "L der

synpt ons by atultie@sompOdm@twdyr MBR Dpickof £pgratuirpodypeptidy or@IAbalfitid cal scal e
is indicative of "effectjve" treatnment. Simlarly rophyl axi s performed
using a coang’F?ti‘%ﬁL%@“i‘fI@@ﬁ%Br?@@i‘ﬂorfeéﬁ?feé‘?nft@erty?%é‘de? %r ‘f}ﬁ@ Q_%léeet or
severity of QREen@n MRHEnZPIYRP! BBhelctnbd@ind%e b mE8AHGR dn@EoRRQ TIFR]
relative to such synptons in a simlar individual (human or ani mal nodel)

not treated wpeshot fbseompbysigonian TNKRE dagiesin sgonise ot MR ng aatandedsell (e. g. ,
antagoni st) or _cocktail thereof accordin 0 nt . i.nvent | be
i Tsed Th SrahyT ade o AR SPhePERRhIoB e A BRSO Y L 8 IR Pon,
i nactivationynKithhd por &5, G0RaM ales s iRné BloBEthak A€ 5%Ctlthe TNFRAnedR@RUl at i on
ina mnmml. In addition, the selected repertoires of polypeptides

descri bed herdivityneducbéby okt pgrmbpotheaissay).or in vitro selectively to
kill, deplete or otherw s ffectively.r ve a tar || popul ation from
a het er ogeneous c8l {8} egﬁ)ogfmeél > fhg ™ P%%%%P%ﬁ?lﬂgr‘?gm&ﬁﬁ?gwg%@%%i ned
ext racor por ealokybinilia sitdrefot 4 GaNES cpitvPe 8PYorhdie oBUNERS] Fedlexadipls tr e kil l ed
or otherwi se renoved fromthe blood for return to the . )
20  multivalent antagonist of TNFR1 can comprise two or more binding sites that bind the
same epitope in Domain 1 of TNFRI1, or bind the same epitope in Domain 4 of TNFRI1.
In other embodiments, the multivalent antagonist of TNFR1 contains two or
more binding sites provided by polypeptides or dAbs of the invention that bind to
different epitopes or domains of TNFR1. For example, the multivalent antagonists of
25  TNFRI1 can comprise binding sites for Domains 1 and 2, Domains 1 and 3, Domains 1
and 4, Domains 2 and 3, Domains 2 and 4, Domains 3 and 4, Domains 1, 2, and 3,

Domains 1, 2 and 4, or Domains 1, 3 and 4 of TNFR1. In onc embodiment, such

multivalent antagonists do not agonize TNFR1 when present at a concentration of about



mammal in accordance with standard techniques. A conposi tion
containing a ligand (e.g., antagonist) according to the present invention
may be utwbDi2esdsiz17pr ophyl acti ¢ and t herapeutic setti ng®PCTEP2I/06604¢ he
alteration, inactivation, killing or renoval of a select target cel

popul ation in a manmal 10The |igands (e.g., anti-TNFRL antagonists, dAb
nmononers) can be adm nistered and or forpulated together with one or nore
addi tional therapeutic or active agents. Wen a ligand (eg, a dAb) is
adm nistered with an additional therapeutic agent, the |ligand can be

admi ni st er ed | RR{, Ok Gbou® il TUM, BPERIE 1 00 ML b BouSURSEEHSt [ PuRAM Ditsddaat | on of
the additional agent. Cenerally, the |Iigand and addltlonaF agent are

admi ni st er edLP?Y eyta®rminassay b stprdavd delsa Bn8 assey hagrsoibed e WRADOPIB0F £ ect .

I n one enbodi nent . the inventi i nmet hqd for. treatin ressi ng or
breventing a chr oRier A oS & ELRRR filfine pAENERS TRERE: RGO o
mammal i N neg@gdartds earAQhtagohike) @pehdvieG@ilityasefi{opeitic iR e sto R c ke BRDUM bOf a

pol ypepti de, i%gnd, dAb or antagoni st of TNFRL according to the invention.
201 n one enb8tdiehkind apd deteety @pntibrorinacagurigdEd ipgrsampleapd ngll netsopivessi ng or

preventing aghriNg & thSsdhple fo SHIHQb Wl%lh@&hﬁdnél#}éﬁ Dbdifatt DELIRRQA
arthritis, ankylosing spoﬁhylltls, psoriatic arthritis) conprising
adni ni st er i ngf wbetherrmhmalmuch TR is ethesimpletchebameddt.i cal | y- ef f ecti ve dose

f i L d, dADb i f TNFR1 i
Che' i nventi on. 28|70 BRGrGRmshBonmehe o e FRORREY Bhorflecd ETAORSRRE ™ 1

treating, supid&ssioncOthe REEMBUNIIMOTINERI irSétsndaf 1wl sSéaygviecinl Dt ng to a

manmal in need thereof a therapeutjcally-effective dose or anmount of a

pol ypept i%e, 19 gMnand HAawopsengaty &ul\%fheﬁmoa@%ﬁha pHY YT theel Wi ent i on.

- 35 - In angyhkep, grRodisagent, the invention is a method for treating,

suppressing or preventing inflanmmtory bowel disease (e.g., Cohn's

di sease, ul cer at i repagtoduilaricgibodioreptsi thicmglyneptidai legaad digp erantegmaintdales het need

t hereof a ther i.cal |l y- tlv e or f Vi ide,

ligand, dAb gl%b%%ﬁﬁ%%g%og%e gyﬁ#ﬁitea%glggfﬁ%ﬁsﬁaaﬁﬁﬁ)eﬁﬁ RBRBRRL e, ||

anot her enbodihs®picsentt Ben toMe&ittakion of 5nkl, MEhRR A0 X1, 1 L@atloNGM, ORNIESHONG Or

preventigg chroni c obstructive pul nonary di sease chronic bronchitis,
S

. (e.g., chronic b

chronic t piYEen M@0 Mntehiltsiis no arpphihge gegut Stoefshe EN%@la@hdilwds@c@mtﬁg to a

manmal in need thereof _a ther utcal l y-effective dose or anmount of a

polypeptide,H1P‘%ﬁ%?ﬂﬁg%(gﬁl¥§§ﬁf%g%ﬁﬁ? )of TNFR1 according to the

i nventi on. Iccaait dio dBRdRd tH¥dypeptit, [iEaRNIABBr drSagdni¥eéhaed f or

treating, suppressing or preventing pneunpni a (e.g., bacterial pneunonia,
V]

such as St apHyrpévcEarifispdenidnnodcl orphoaicipflammithiydivwnses gvhes aa cHegHYal i n

need t her eof | | Ye [ ; ptide,
gand, aab Ao anrLaREbl R Rl IR SRl FIE! b ogenet e

i nvent i oR0 pr oxg'kix(s.ga ahwitH adg/kgrabvuteamipthg, absuppmedsi sgpuod ngrley et g ot her
pul monary di seases, in_ addition to chronic obstructiy | monar | sease,
and pneunoni gl.gﬂ@’ E%Orut Saﬁl%gﬁwﬁi% EELOP{APE %’na%Blét f?lg&tge%f, a%gﬁtp ressed or
prevent ed i nnagigyr tAnsRdMs bhchrbide infamidtay disdgdeyde thdsoder¥dempine, cystic
fibrosis and_ast hna ée. ., , e : i

W0200603 O27?are recognized by those skilled in the art as being predictive of

therapeutic efficacy in humans.

25 In particular embodiments, the polypeptide, ligand, dAb or antagonist is
efficacious in the standard mouse collagen-induced arthritis model (see
W02006038027 for details of the model). For example, administering an effective

amount of the polypeptide, ligand, dAb or antagonist can reduce the average arthritic

score of the summation of the four limbs in the standard mouse collagen-induced



20steroid resistant asthma). Thus, in another enbodinent, the invention is
a nethod for treating, suppressing or preventing a pul nonary di sease (e.g.,
cystic fiwoasiigs1agt hna) conprising admnistering to a mammRRo10066veed
thereof a therapeutically-effective dose or anmobunt of a pol ypeptide,

| i gand, dAb or antagoni st of TNFRL according to the invention. 25In
particul ar enbodi nents, an antagoni st ofdNFR1 is adm ni stered via

pul nonary delivery, such as by inhalation (e.g., intrabronchial, intranasal
or oral inhalation, intranasal drops) or by system c delivery (e.qg.,

parenteral , wflditeMARORUTor dxaihBTE$ ebdudll to btk RebbitdNeaboutIebMsLBOROUS) . -
36 - In anot her enbodi ment, the jnvention is a nethod treati ng,

suppressi ng 80U e\AEAYE g a@@‘ﬁtlﬁemsq)ﬁ’%‘kl?ct@ﬁb?‘itéﬁn@ cqBwRisdde apvitiglet o a nammal

in need therg LU gfg;(%l V& f ol 1]

pol ypepti de, ﬁ ganyﬁgg}\% tgglgﬁflsfst o %N%%élﬁacc%@g?ﬁrjltgé Pm?ﬁ)gdl ‘nvention.
5In a furt hehgaf;lpééb ooiﬁntagmalst panatvldyche onsheriesyinptquasoodi adhdtlalndbarﬂmﬂatd on
conprisin agonj st .o ccording to
Chert nventi ofeufeolRER e ot AR oS R S92 b a ey P ch 2567

exci pi ent. aboutslh{ays?@wcﬁmciay@amﬁselays hlﬁbwﬁtdlawaw@vidd@sﬁ aboulgd la@yi; for the
treatnment of disease usin ypeptide, ligand, dAb or. antagonj st of

TNFRL or a cabpbdt fiwna%lg%lr e%ywr ?‘89“168 fwe. prOsuREedith o spitablsconfral. Jp

enbodi ment  t hg, (i 2ea% % 'a’iinﬁf%@t%ﬁﬁg%e@&tﬂv@%@aﬁ%ﬁf%o%@ﬁ?&ehgﬁa dAgymat oi d
arthritis, asthma or ohn' s di sease. I'n a further aspect of the

i nvention, t hletagomsé cpr pyiltisdnavengpudiriticonore ofheisginngtian pﬁﬁhyrﬁ@ptlm in S| ngl e
vari abl e i and or nta ni st ordl to the Ve nti
phar maceu§1| ?‘1 Stan a p?uS%FO a@%r g}% ped aﬁ U %mIOd%%fe(gtcoi %’P 'Jl] (I’%IO 6@0 Y Peul ar

enbodi nent s, albd’iﬁS@@hbdmeptabd&tﬂﬂoIz@aﬁldlS sthough e st &hlaBowdaad ﬁbouamfs .afgom st or
conposition i g stered l n@$ary delivery, such as by inhalation
(e.g, intrablofft Oéﬂ S Phehoyh i nhal ation, intranasal drops) or

by system c deli Vﬁfcythér%ﬁg)odﬁ?é’n?snﬁﬁrp%lypeﬁt%r ﬁg@@lﬁo&!@b off S dRANES efheious
intraperitoneal, subcutaneous). An aspect of the invention provides a

pul nonary del the ny)uMABE neaslet aff arfhnigs @GQWW%&(IMGEW &sitailg loé theamadze bl e

dorei 1. £ 8205, SOROSSH B0 GF FPSRNL AT bl Mo tgB™ e

ot her embodi gRAEGhHIst AV redhiceti@atdrGANEBriHE SO RERL MBHRINNKE thodclITaABRIN, st or
single variabl e domai n) further corrgrl ses a half-l1ife extending noiety,
t

such as a polfgfgkyplenty Floyedl taiost 3.5, abepiUhd & Hhont 75 orbout ¥ foabareid-5.t her eof |
transferrin Bl?oql‘?l?ts% Sgoﬁg b 5"’101t £b%ﬂ§$ f’ore[b'oﬂt Pindi DR R4 td LLikPR G0l O @

moi ety conpri sing
another example admlmstermg an effectlve amount of the polypeptide, ligand, dAb or

20  antagonist can delay the onset of symptoms of arthritis in the mouse AARE model of
arthritis by, for example, about | day, about 2 days, about 3 days, about 4 days, about 5
days, about 6 days, about 7 days, about 10 days, about 14 days, about 21 days or about
28 days, as compared to a suitable control. In another example, administering an
effective amount of the polypeptide, ligand, dAb or antagonist can result in an average

25  arthritic score in the mouse AARE model of arthritis of 0 to about 0.5, about 0.5 to
about 1, about 1 to about 1.5, about 1.5 to about 2, or about 2 to about 2.5.

In other embodiments, the polypeptide, ligand, dAb or antagonist is efficacious
in the mouse AARE model of inflammatory bowel disease (IBD) (see WO2006038027

for details of the model). For example, administering an effective amount of the



pol ypepti de that enhance half-life in vivo. In sone enbodi nents, the

hal f-1ife extending noiety is a noiety conprising a binding site for a
pol ypept iwe 2bhiats1amhances half-life in vivo sel ected fr ®@cTiEPROIGOGPS
consisting of an affibody, a SpA domain, an LDL receptor class A domain, an
EGF domain, and an aviner. - 37 - I n ot her enbodi ments, the

hal f-1ife extending noiety is a polyethybene glycol noiety. In one

enbodi ment, the antagonist conprises (optionally consists of) a single
vari abl e domain of the invention linked to a polyethylene glycol noiety
(optional ly, pylRpeide, [idaad, N Ynfa@snid csh Z&lued thaRotHhe2Ruicanakeulirok@ kDa,
optionally aBout 40 kDa 5 linear or branched PEG . Reference is nade to
W04081026 f trflapmrasiog et In thp npEgAAREdrpdst ofdRbS f@rrﬁetarmplﬁdbsh@aowb@ éﬁ@ es. In
one enbodi ne e n n PEG
wherein the E%BHE% m&>§69§ é&éﬁﬁ% QX%E?Iaﬁfgtgéﬁggﬁtggggﬁ I ?ﬁﬁz

i nvention. Thjﬂmanlagmmbmpmean>banpbmvmdm@,ﬁmamﬂM£akmﬁmm mﬁmn@%hﬂgmatory

Toopt+ onaf |y HEtEaAm A s sticafi ARt 4 hiotasont coppleibifhs oBRbtal mont s

the hal f-1if e, gxte0dk b ﬁmﬂh@%ugéAﬁﬁEafmdebeﬂmmy,ff&téx%gbe fsRemaRy, (e.g, an
i mrunogl obul I'n single variabl e domain) conprising a binding site Tor serum

al bunmi n or nebm@ﬂalhydzebméelpysoabouTHelaymv‘ecmt Polayabbait belbpt, ebovttd days

corpost ] o, L6y BIRLTRPH KERLyGATRRGLS bt SRR L R P00 (e

physi ol ogi cakbitrodChepbll exa@dild, la&hlnldtﬂlmfﬁﬁﬂi)@(ﬂnmlﬂt Sf, th¢ b@lyp@m@m tion
conprlses a vehicle for intravenous,. intranuscular, intraper|toneal,
i ntraart &i aligandnffbppantagonist ganyrgsilt in @ PEFragcasyie ANEI9E BRSNS ARHANERORt | on,

pul monary, | Qéorré?‘ﬂﬁgé‘hmu cff'ﬂ‘szAI'@fi‘'mod F of 1B o B4BbRI0SS, raﬁ)ehﬂﬂs 1P 0EL, B 1ﬁr1t' on

also relates to a drug ivery device conprising't conposition
phar maceut i céal abvotrhfsibbiton} toodbotrhi onrabcemmt@abouisone enbodi nment s, the drug

delivery device c i se I | i h e |caII ef fective doses of
e g 1 ot e BB Ee R, BelyblipStricer SRl ke PR R e G oR o e
group consi st g nQ)fusdJ@dxﬁﬁﬁ ailake ghakiny @DYS)d8MicEE motaItIT MBSV AEH0608RY27
device, intranuscul ar delivery device, 25 intraperitoneal delivery device,

transder kil &81detpds 9T Gawodel). @n%mkya%lm%mﬁ ageffecive apguntpfither i al
del d '
elivery e"h&gﬂ eaua& r@%ﬁ&%b &g&elfvag&m& AR YR the 'M Q?él' %g%t&géorgﬁl Y ery

devi ce, subc ous Irvery I ntranasal evi ce, vagi na
del i very devi rrroe$e D&S:tr@ldeldéIIBDefcy celgwpledyy abyut (hgto abaut 2. anddertvato dbeli ver y

devi ce, a capsul Ier om ze n
aerosol i zer, B§ 3{2?33) 9 %8 €$ %Wﬁ S géPgamgggiaSV%?mﬁ“ﬁo
2011/ 051217 Pﬁ:ﬂllﬁﬁ?@&)@ﬁ@ﬁ ﬁﬁ éﬁotherl)a&amplenz!ﬂﬁlhlﬁfsterlﬁg aRtEE@elc dﬁS@ntsolf tayer, a
nmet ered dose m ster dose atonm zer,

li gand (€9, §Plbf@ffﬂéld9aé%%aa%ldébdﬁﬁaiaﬁonlﬁr?@&é%‘ﬁ}’Q’(e Oé‘?et%ﬁﬂfm@ﬁ@wﬂ@ i f@and) of

E)Pet |hnvent| OthoR&DES nlc QLI BED 2R r dRSRSIL RBGuEES! Hoouf® HaRX 2B § dafshe |1 gand

about 4 days, about 5 days, about 6 days, about 7 days, about 10 days, about 14 days,
about 21 days or about 28 days, as compared to a suitable control. In another example,
administering an effective amount of the polypeptide, ligand, dAb or antagonist can
25  result in an average severity score in the mouse DSS model of IBD of 0 to about 0.5,
about 0.5 to about 1, about 1 to about 1.5, about 1.5 to about 2, or about 2 to about 2.5.
In particular embodiments, the polypeptide, ligand, dAb or antagonist is
efficacious in the mouse tobacco smoke model of chronic obstructive pulmonary

disease (COPD) (see W02006038027 and WO2007049017 for details of the model).



5invention can be formatted to tailor in vivo serumhalf-life. If desired,
the ligand can further conprise a toxin or a toxin noiety as descri bed
her ei n. Iwo=0nwseaodi nents, the |igand conprises a surPaTEPACIG@4¢ OXi N,
such as a free radical generator (e.g, seleniumcontaining toxin) or a
radi onuclide. In other enbodinents, the toxin or toxin noiety is a

pol ypeptide domain (e.g, a dAb) having azpinding site with binding
10specificity for an intracellular target. In particular enbodi nents, the
ligand is an 1gG like format that has binding specificity for TNFRL (e. g,
human TNFR1) For exampld, Bdiihis8&RRGh cffbfiBclafoant ¢ QR R icthefedacd d1icRi oBERT €i n
conprising the single variable domain of the invention. The variable domain
can be fusedof thesyBRQMSI0E COPY. 3s praprarerktogrsupthly peptol.-de or protein. In one
enbodi ment, the varj I S i : irhody
fragnent, eg a rm%%{: o?goldg%e@g)@l .lghgﬁgre t&%@@?ﬁ%ﬁ Qgg%lvg%esggﬁhgved by
expressi ng t hetagamsitoof BYIRILGLE, fligams sangibadjEeomrhiadieg pro&ecisdhereofl engeteotindyy

expressi ng a_pol ypeptide copprising the sjngl ar.i abl e domai n .and t hen
assenl i ng t AP BT Dipe iRl Teegirs 2y i Bler MiPst o s R PSR B MR s ng
t echni ques t bBithcaia€osGOM M)l QRAptibRGhRe R&kneWh el iR Knlgheed aimuargliobul i n
single variable domai n, antagonist or the fusion protein rises an

anti body con&tardfedadidi H 31 ReiBeiates shea [fémt Ven ﬁég-i‘]n’?ﬁﬁfiroé?%%g?} n single

vari abl e donmgiyasthaith BN ?J{G?{s & i?%?%@@erﬁél@hﬁée{%aﬁiggﬁb%g;t;ﬁé di%@alls@’@stiithdy Fc,

optionally whérein the NNtermnus o e Fc i1s | ionally directly

| i nked) to t bkdulgdeAshRipmtsindfon dreotheaspciss éLiddsteimmer d/n( 1999 Awblodiumeht42:t he
25i munog), obylin,singl e.variabl e domain,. antagoni,st. or..th usi-on.protein
conpri segb a zl’é#)f Aft}l 2y léi?@ﬁe i A ga Srlillsﬁeg? ﬂ3)/1.6 Stﬁ%rel Oﬁglllcfe-qyi IPIECU ngrle aP Fl%locr%l ?%etny can
be a pol yet hydteareergly(¢cod4) maneRyy, Inveinrom, 42:1268). A @bdA bl agdheddljuvahedreeitis
transferrin receptor or a transferrinpinidng portion thereof, o n

anti body or b0y %%@H%fwaté HEHFLRGT BYBetHgicH hspt shock pretpin ﬁafsgwela _

pol ypepti de yhgtib&NaRGRRen bALIT (1bRE)BVA V330 17 Nenhididitislit fRustig Adidig, moi ety
can be an anti body or antlbodg fragnment co r|5|n? a binding site for serum
al bumi n or nednmisiatigeolthieptobplin ades¢rdict (Maraa et €H¥0hg fypi Heg.. E8n be a
dAb, anti bod | b t. | ' [ bul i n
ot ngl o viri abt B dBul bR e P DDA Qe S cFB RAHL

provi ded suckn ¢dnain stdaims wlmi@Hueh skotaderndefa@ibet bg Kuassaablees/dddgdn conpri sed by

t he antagoni st or fusign tein) further conprises 0 | kyl ene gl ycol
i ety The. BRI ena! Bl FeTi e gCi B 2 paryet By M THrgRdr ol et y.
Further di scusshedcll the BEAYIIHSEN DALV isRefREEHE SdrhiBistREG §fnyia@RGE38027,
whi ch di scl oses anti-TNFRL 10i munogl obulin single variabl e domains. The

di scl osur e oProftin ésceBeaigrremt 1988) {ereimop of Anreronetalogy.iMisthes eedt. iefset Grung n
parti cul t i , 140 t tiQn ods of
P oducti o, | BRI MDAl 0L S0 B R 4 RA

vari abl e don8atob e &/i aR)s/, Immuagond&tlsoand the i ke, so that these

di scl osures can beabnl 59 SBeel 4S8 (%, eSOl Fhfdehudfed RS5R08 Rtk ©f
together with pharmacologically appropriate carriers. Typically, these carriers include
aqueous or alcoholic/aqueous solutions, emulsions or suspensions, any including saline

25  and/or buffered media. Parenteral vehicles include sodium chloride solution, Ringer's
dextrose, dextrose and sodium chloride and lactated Ringer's. Suitable physiologically-
acceptable adjuvants, if necessary to keep a polypeptide complex in suspension, may be

chosen from thickeners such as carboxymethylcellulose, polyvinylpyrrolidone, gelatin

and alginates.



15t o provide explicit description for inportation into clains of the
present disclosure. The anti- TNFRL of the invention is an i munogl obulin
si ngl e vawpablsdnmai n that optionally is a human vari alpCe/FEpeomionsoas a
vari abl e domain that conprises or are derived from human framework regi ons
(e.g., DP47 or DPKO framework regions). In certain enbodi mnents, the

vari abl e domain is based on a universal _§ramework, as 20descri bed herein.
In certain enbodi nents, a pol ypeptide domain (e.g., immunoglobulin single
vari abl e domain) that has a binding site with binding specificity for TNFRL
resi sts aggregati pitsavelduolecleeverngs Rl a68 asrR043I0didR0s addngedi@Behi ngs of
whi ch are incorporated herein by reference 25 - 40 - NUCLEIC ACID
MOLECULES, VECTORSeaNDchasthoggase! on Ringer's ﬁ@osen%ﬁﬁwwew@wtmw des

| sol ated andhqiy &CORRLOAMm USR] smﬁmagn@véh%fa gﬁ e%g,%a%éw dsbgangs
(single varia onmal ns, fusion proteins, % -specific

| i gands and migb be pm@@it(MacHGlgah)dée)m@gmdegbamwewtmglr&qzames 16th Editronpnd

t, t . i d t id
SRR L e S TR T S
according to the Tnelﬂgﬁndp(bg | dht£p0LitH B O pieoit, int dd€on bRk B GsdiCds des@itEllyi Ses

the 10 nucl eoti de sequence, of DOMLh-574-188, DOMLh-574-189, DOMLh-574- 190,
DOMLh- 574- 19 $dminesared epraposiyions expeRignofiopgyth eobwymegends Alhesrcan frludes 74- 195,

%E g;j %ggandégw}ﬂqﬁmﬁ&ﬂex% &md&%%@ﬂ 4s %ﬁ’ Qgt\%%ﬁﬁlé&e;&% ad%rth?A'_ ggg

DOMLh- 574- 21&151)1%\1411’11, 95@41111211120’[0@@/&31113517%6@1]@1 @mpoiﬁlomanhnﬂﬁdb "20dktailsh one
aspect. the |avent en peavides an fselated. o GRGAUBNANL AUSleLg aci d

wherein e sequ at" ¢ at Ieast

80, 85, 90, Hbventh, Ofex&ﬁ%mﬁﬁaﬁamaifhgqutslaecdﬂdiﬁg eotht gesarjuente infving
DOMLh- 574- 188, . DOMLh- 574- 189, DOMLh- 574- 190, DO\%h 574- 191, DOMLh- 574- 192,
DOMLh574- 193 dITs#4p pRogHipiticssuckyeg i grndsselectas! uspehiterent fargeigntigghveR- 574- 201,

20 DOM | h- 57%%%@0&%1}% dre Mcﬂﬂ?loﬁo‘lad%ﬁﬂystrw | h-574- 205,
DOMLh574- 206 h-574-207 8, DOMLh-574-209, DOMLh-574-211,

DOMLh- 574- 212, Ddf/hmm@wfm@lrwtrwvmﬁp@mamcaéﬁqmmetmsﬁcctom@nam:uhm c acid

encodes pol 0 | i i I in
that speds f LA GO RSty BRHASELRR Ol Lo MLS KA A6 PR 21
i sol ated or ﬂﬁr@@rmﬂb]ludmgtwmmuﬂ lmnatM|1MMBlepm thdrelaeted 1Rjaadsabérdofodniny | ses
a nucl eoti de.sequence  t hat | east .80, 85, 90, 95, 98 or 99% i dentica

to the nucl eJPFHPSRRMER @mafrtef i PALGR &N 2GoPffpRces Al staglar du$5:4- 190,

DOMLh- 574- 191, DOWihadndifkisk@Pon faWbib ﬁﬁff Z%Q%rldm}{@hﬂe Achadh@AparbXeddity 574- 195,
DOMLh- 574- 196, DOMLh574- 201, DOVI]._h DOMLh- 574- 203, DOMLh-574- 204,
DOMLh- 574- 2081travenously, intramuscularly, 1ntraper1t0neally, subcutaneously, transdermally, via the

20  pulmonary route, or also, appropriately, by direct infusion with a catheter. The dosage
and frequency of administration will depend on the age, sex and condition of the
patient, concurrent administration of other drugs, counterindications and other
parameters to be taken into account by the clinician. Administration can be local (e.g.,
local delivery to the lung by pulmonary administration, ¢.g., intranasal administration)

25  or systemic as indicated.

The ligands of this invention can be lyophilised for storage and reconstituted in
a suitable carrier prior to use. This technique has been shown to be effective with
conventional immunoglobulins and art-known lyophilisation and reconstitution

techniques can be employed. It will be appreciated by those skilled in the art that



- 41 - DOMLh-574-206, DOMLh-574-207, DOMLh-574-208, DOMLh-574-209,
DOMLh574-211, DOMLh-574-212, DOMLh-574-213 or DOMLh-574-214 and wherein the
nucl ei ¢ awodoamBsodes a pol ypepti de conpri sing an i mMmuno@Corém/osiongl e

vari abl e domain that specifically binds to TNFRL. In one aspect, the

i nvention provides an 5isolated or reconbi nant nucleic acid, wherein the
nucl eic acid conprises a nucl eotide sequence that is at |east 80, 85, 90,
95, 98 or 99% identical to the nucleotide sequence of DOMLh-574- 188,
DOMLh- 574- 189, DOMLh-574-190, DOMLh-574-191, DOMLh574-192, DOMLh-574-193,
DOMLh- 574- 199y0pm%naﬁ&Tébgﬁstitm&n $4d1d Dyin esofhn @by aml'oé‘_ﬂ‘l' 202,
DOMLh- 574- 203, DOMLh-574-204, DOMLh- 10 574-205, DOMLh-574-206, . .

DOMLh- 574- 20{-& Dangensaiiopggmnpopglbying. lzdybantiboiehtege o bave Sraviepi8ty4- 212,
DOMLh- 574- 21 - s i i i des a

pol ypepti de gg%%?]s ngmgﬁﬁfﬁiﬁﬁ%gﬁéﬁgﬁ?ﬁggﬁkgﬁgp@g%ﬁgg?ggggﬁégﬁgthat

speci fical | yc@onpasatto TNFRL. I n one aspect, the invention provides an

i sol ated pr reconhjnant nucl eic acid, wherejin the nucleic .acid conmprises a
nucl sot1 db. 155equihermations by Ang e Eetpikahd e anfugnidE) GoRMle  ca
to the nucl egicr@d€ caeienGRisRfedDOMIDpDTfetit 38d/ 0 DOMLPe 1Rt 4redBRentsDOVES 14 4- 190,
DOMLh- 574- 191, DOMLh574-192, DOMLh-574-193, DOMLh-574-194, DOMLh-574- 195,
DOMLh- 574- 1981cTapeNIrRTgatiops, an pesdrRtcsmonstl acesomlish 87igesp partiapefbHiony 4- 204,
DOMLh574- 205 h- gﬁhﬁh- - GV - 74-209,
20 DOMLh- 5745’“2%1!,!E B Elon 12, L e S o e P
the nucl ei ¢ atsaectdooties dafipol agpepherapsuicattpreiisitng dase'i Amonotghotsetlitm si ngl e
vari abl e,domai,n t hat specifically binds to .TNERL, .. Qne_aspect., the
venti bl pr BuTersds oTBEE kit B8leny nBOT® shRIENGRe disvene wnd BrORRTRART I
one aspect, tHegatientedivinGMnunhe ¥ystkas, bat fastallgehlged@mp0.0685 gl (B0 Mdelf tipandaci d of

25t he invention or the vector. There js provided a nethod of _producing

pol ypepti de E8nfirP & ﬂﬁag&ﬁwfmﬁlagqaamﬁwymer%r’éwmsasm & Woreih, the nethod
conpri si ng MM ARE BAng BRrIQHmMERY hisddN A& préQecit Qﬁﬁicﬁﬁ'&rfs,amngoofsﬁ'bns o
expression of the nuclefc acid or vector, whereby a pol ypeptide conprising
an i mmunogl obentpningjthpresoptligaas er wektailntheropmey alse bie admpiniséred inpimiddre

met hod fugth c i t . ' - - RO . j de and
opt i onal 13 pobUERTRENEF St ! FEut, IR BLUNR MG erantl cBoLIRRR O .G
affinity (Kl BmisdNbdb& duidscchibERE thput ¢rabéwraphan). iThcakdlcdnbiacidn MRCBs alhlORD or
Cynonol ogus Kl assaﬁ@than t.he i sol at ed ggl epti de. Nuclekﬁ aci referred
to herein as%FayPatheapPiaprath deyias wieiyql d it WRPTHSAS PEYSH! Hs@hal BEEY anay

from the nuchigifl ATNIR 10k ot RBtagENAN sGdPNMstBlcd ¢S 1rkdd] App RN rQhevich@l r sour ce
of origin (e.g., as it exists in cells or in a mxture of nucleic acids
such as a |i bhapig)inflamgatprycdizeges. Higen ¢ edrai@istsedib @i faerdimgs needdodsicelescr i bed
her ei n og,ot i i i.n i i aci ds,
nuct el ¢ 201 da e Tl Yo R hio ity bAC Lt B SR B blcoNER WG, Soi cai
and chem cal areddodff, foanchnise abitnante/Kdoubbwi’0 me'kgsbwdti 10D parke tb abduat ed
(see e.g., Daugherty, B.L. et al., Nucleic Acids Res., 19(9): 2471-2476
(1991): Lewi §Y H}&%ﬁg_’ abgyg | jnagke @ra@wétﬁoc%%{gga abgyt: 1 @eﬁgé@?boclié@mk& ARt &i ¢

aci ds referr g t0,R858160 nfiSke, LBGRTIhERE o atRLESTMEKE] SboBET B3N Ghodiaye been
produced by reconbi nant het hodol © i ncl udi hg those nuclei c acids that

Y,
are gener at ethgtke. pb@éé@lg/@to\ﬂbbmlﬁorreg/ggufbgw lamere oeboot 2@migikei . @beut |
reconbi nation, ,such, a S%Q pol rase .chain.reactio P and/ or ¢l oni ng
into a VZ%t O}ﬂg(ll%gﬁﬂ 6]:)?12[ Slgjln? ?g, 8&01}{[% ugﬂg t5 aBout 10 mg(}kg, agou(t lglfgg/kgn[o about 5
mg/kg, about 10 pg/kg to about 2.5 mg/kg, about 1 mg/kg, about 2 mg/kg, about 3
mg/kg, about 4 mg/kg, about 5 mg/kg, about 6 mg/kg, about 7 mg/kg, about 8§ mg/kg,
about 9 mg/kg or about 10 mg/kg. In particular embodiments, the ligand of TNFR1

(c.g., antagonist) is administered to treat, suppress or prevent a chronic inflammatory



enzynmes. In certain enbodinents, the isolated and/or reconbi nant nucleic
acid conprises a nucl eotide sequence encoding a |ligand, as descri bed
her ei n, wvereiwnstfie | i gand conpri ses an am no aci d sequecTEPRIIal6dIas at

| east about 80% at |east about 85% at 20l east about 90% at |east about
91% at |east about 92% at |east about 93% at |east about 94% at | east
about 95% at |east about 96% at |east_gbout 97% at |east about 98% or
at | east about 99% am no acid sequence identity with the am no acid
sequence of a dAb that binds TNFR1 di scl osed herein, eg, DOMLh-574-188,

DOMLN- 574~ 18Q;5ed3Wdl: éA thQwecldOMLdtee 4 dnohBLat SN EE avbiir () ﬁk%@%@uﬁﬁﬂ 193,
DOMLh- 25 574-194, DOMLA- 574- 195, DOMLh-574-196, DOMLh-574

DOMLh- 574- 208g/ mh -aEG’ltt-IQ(Mg( ng@lMllh 1@74g/ 2@4abomvmg/k5 JaboaO5meBeMilltusy 4- 206,

POV 574 2174010 BOMR A7tk 28" NEREoPT S mEbbaes | BN Y banehe

determ ned W61201dd/B5d2béAAT EPREI0/ 066046 - 43 - over the whole |ength of
t he nucl eotl de sequence that encodes the sel ected anti - TNFR1 dAb. The

i nventiondal so pr oiFeHeat gr tb@@pbperé%ﬁaﬁﬂﬂlélina&leacomeﬁﬁawﬁmﬂh%élp@wsac. d
mol ecul e of the; -AVBRFEQR e tidnE BF hdld W&F@%ﬁceé(@%‘ﬁ% fé%st'l%(ya& at

expr essi on vector 5C0erI’I Sl ng one or expressi on el enents or
sequences t hégastame popeoabkinitil pkseshnicnt sdake), rrelobvﬂ)uorsach symytores presani befofe t he

[ [ Th al nbj h I
rovondi nant - REFERE LB rET wRh R E Ry SRR i BB oo R o™

vectors (e. gireabd@sithdsch q@b@gmldﬁ b1 otBXBURSSHE CehtiD NS yrohto Mk evmmb\aousﬂmetry cel |'s
and nmet hods for producing reconbi nant host cells of the invention are
vel | - knohh 10¢8enEiReE UReR the&waa%ﬁééﬁp@gr grgstadybytican by msay ey Merdinprily

Sui tabl e expggasd QhiMHEHAEGnFRh. Rk %@t@m@'éﬁ%‘é mPfsukQMRe BEM se, Hyor
exanple, an origin of replication, ect abl e marker gene, one’or nore

expressi on cmmt@ilm&ﬂheife'nltcsf onsthoeesblacltenmémd;q@torrmftb@dma@t oedlisordent (e. g,
promoter, E NCRlals bEL ”énzg%%) m@{a%lﬂ 8{9%@@ rﬂ?e GiLAnsLatlon.gf gnal s, a
¢ f ea RGO ARCY B e i

si gnal seque or equernce, ressi on control
el ement s andnembBérgreal.), B?mhﬁﬁng Ib}fysi@ﬁl&ﬁﬁﬁfestaﬁ@(ﬂ (bg prﬂmrﬂke@nbtmiohaze/,ect or

or ot her source. For exanpl e, transcri ptional d/or t ransl ati qnal
control %équ@‘i‘iSe%r Wfanécﬁqngeﬁle‘&‘ ﬁarsé‘?sém‘é‘gl Eﬁq%ﬁ%‘?}laﬁ’@ F]ilea?rﬂ’? a ﬁlt?git)ﬁ can
be used to dBfaﬁ%tScﬁPéRfo@%ﬁih%le scﬁhr@&ﬁb”ﬁfe‘ifvn?ealﬂﬂ%mﬁfo@yBQ@le Iﬁi@éas@xpr ession in
a desired host cell. Pronoters can 20 be constitutive or inducible. For

exanple, a pQ@ﬁﬁitOéﬁalt%(ﬁ2 beinbreesament avplnrietiquadityofife mathaesestdo pweldi ng an
ti body, t t
ant i body antfdn%ﬁ&%’ gshl' UCI 2&8{69{5 %?%&Ahﬁ%ﬁgl?{nd e?#b%nm 1]15| chlle T gtg§ fro?lor

transcription o varie sulrta pr ono
pr okar yot| c B21g224, avith higher scbiXs 1ﬂ'chqmmg|zm»teeesrsluﬁlamy oElifay athe Quallrtgl oflkfar yoti c

(e.g, i rus a at e pronpte ous sarco virus lon
tor i nal 2 epBleBRBHGH B v Sy ru g5 ORI S G IS e bGP
pronot er) hOﬁEE’l. AN qustvRil(@B! Bne day or more, or longer) reduction in disease or disorder
symptoms by at least 10% or by one or more points on a given clinical scale is
indicative of “effective” treatment. Similarly, prophylaxis performed using a
composition as described herein is “effective” if the onset or severity of one or more
25  symptoms is delayed, reduced or abolished relative to such symptoms in a similar
individual (human or animal model) not treated with the composition.
A composition containing a ligand (e.g., antagonist) or cocktail thereof
according to the present invention may be utilised in prophylactic and therapeutic

settings to aid in the alteration, inactivation, killing or removal of a select target cell



In addition, expression vectors typically conprise a selectable marker for
sel ection of host cells carrying the vector, and, in the case of a

repl i cablwoerprissairon vector, an origin of replicati on. PGEEP016/06@dé Ng
products which confer antibiotic or drug resistance are comon sel ectabl e

mar kers and rmay be used in prokaryotic - 44 - (e.g, |actamse gene
(anpicillin resistance), Tet gene for teggacycline resistance) and
eukaryotic cells (e.g, neonycin (418 or geneticin), gpt (mycophenolic
acid), anpicillin, or hygronycin resistance genes). Di hydrofol ate reductase

mar ker genes pp@ildtion is & n@eirhQNindlitioNEth& QdlEdartfertoire@o Ml ViR dRfdebiomts -
CGenes encoding the g@?e 5 product of auxotrophic markers of the host (e.g,
af

LEU2, URA3, hfrsmymay ke e exfrasewarogdy seingdtarflectivaly ke kil floplgfe ggotheydse of
viral (e.g, RACHHAN EHSYe é){aré%P@@ﬁpo\f)ﬁféhQﬁ ﬁom%téfg QhR c%é&f%n%??el&@pab' e of
integrating Into the genone © host ce such as retroviral vectors,
are al so conBédl fertne d maBumal alybcermbasd cnmacogoraily wibrthekgands wiharby the

T s oL B B s R SR P02

cerevisiae) afagnlid adco@Mdfcd With fiendafd techniques. Sui t abl e host ceI | s can be
prokaryotic, including bacterial cells such as E. coli, B. subtilis and/or

ot her suitabl e baft@PiPasitignrety/pinge ligand &g <ikagonist) peperding Brihgpastcel | s
(e.g., Pichi %v@ﬁt?&n%ﬁ?be ﬁﬁﬂ@& B pr ébﬂgla%ﬂc anPRERPAHRNERSS &eaﬁ@l‘ﬁ' ik Reraton,

Schi zosaccharonyces 15 ponb ora crassa), or her | ower eukaryotlc
cells, and célakigvagipbn Hil@lhelor @m@awa@slesmmewlltmpsletlmmmmmam@k s (e.g.

EXOsophl Schni e e S2 sect ¢ WO 94/ 26087

D o50phi |8 St o4eL  Bhae L, i PR LIRS VR VPR RRA A SRR L)

COs-7 (ATCC éﬁct@tSfétrmﬁlaﬂlé@ tog;@ﬂiler wab ﬂ;he 01G:h@e(a&dlgonalﬁTe@@eﬁﬁNgalseﬁ:hggagﬁﬁts S

CRL- 9096, CHQ DX Ul au Chasi n t cac. Sci.

USA, 77(7): 4XMEna zg@mé @@8@%*5% is g%mew&\% @Eé‘%ﬁilﬁﬂnﬁi@er*’éﬁﬁtm@% thepe) o

(ATCC Access hgihdl\@n b%ngﬂsterg/ﬂefgf%-r% AGEBESY AnNP su‘tg%uezp&wadm stfala%hl ey,

L., et al., 1°Virol., 54:739-749 (1985), 3T3, 293T (Pear, W

Proc. Natl. aftdaddigpnal eret. AGenegﬂlysggzhga@@ald(@gg@)lyl 4990 aé@aldr@lms@mﬂ/ 19, a HuT

78 ceIIs nd _t ). (See, for exanple,
Mnaglt(i;/‘er tﬁlal% %rov B@?&rgaﬁgo? E%Tﬂ._p Ot? OCO%P .

Ausubel , 1°s" in Mol ecul ar Bi ol ogy,

G eene Publlshlng A5500|ates Joh In sone
orbod: monts. ¢ ho HHTE aupfat 2 PEdRigha hebeToiea B, M Rbebnr ¢ of s
mul ticel | ul apreaélgaiglmdr@c @ﬂamﬁiaaﬁty d@éasa,r‘doi’ﬁph);mg Iaamaegt&raigrtoanmlﬁknﬂem s, the
host cell is a non-human host i nvention al so

provi des a mBEHJAPOr? ”fgﬁraa%lic §f%fchrlﬁ%l%ﬁe@éaﬁouﬁaéﬁpgb@@tﬂﬁélg%m or
”U|t|Spec'f'%ﬁh?gﬁQ@ITﬂﬁRﬁQ&xﬁ@ﬁ@ﬂhﬁ@ﬂne&%ﬂpr'S'ng mai ntai ning a

reconbi nant hos conprising a reconbi nant nucleic acid of the

i nvent i oR0under cmetqrrmdmmit ttbﬁallnéerftl@n lsea(mﬁ@lgduf@rtre@fmg, [Seppressimsior nant
nucleic acid b t cl. agi [.eSs

' gand i 5 pr Bi0oa LS s ARy BB b i AR RS SRR P8

i sol ati ng t hepdnidgltind psoriatic art}R&fsgeb@ﬂmmgadﬂmmetehﬁg Wﬁ@ﬁﬁﬁBﬁﬂ%sd ﬂmreodet ails

of disclosure that.is applicable to enbo nts f the sent inyeniion.
For exanpl e, EW&PQW Y‘&Ffp‘é V6 S0P et E oAk at XH‘?B“%V@ awda@i\ﬁﬁf gptagonist o
innunoglobulﬁmyghmg&ﬁdmgﬁégﬁhﬁﬁggaaln based |igands, library vector
10systens, library construction, conbining single variable domains,

char act ef¥ sati on aﬂot@aﬁabodl@ﬁmu&wm@nmn 1s|agmﬂ@|@1 fogt@at@gmprepﬁﬂ@ﬁ @i n
scaffolds, d

therapeutic gﬁg&ﬁhgéhosf%gog%ngﬁg @@gﬁg&gﬁ Egggﬁﬂgqnn&%ﬁﬁééoﬁgfinitions of
"operably |i reegbtuticatigictfedtive dposementouandt, a pabypptids iganl, AL br eabdgorist 6f and

therapeuti Cq"&\]lF%leJ(:(f:oer 1tn|g\t/06th(;ci?r?veent10n



15 FORMATS Increased half-life is useful in in vivo applications of

i mmunogl obul i ns, especially antibodi es and nost especially antibody

f ragment swof20smh117si ze. Such 20fragnents (Fvs, disul phipde/Hrondacsolys,
Fabs, scFvs, dAbs) suffer fromrapid clearance fromthe body; thus, whil st
they are able to reach nost parts of the body rapidly, and are quick to
produce and easier to handle, their in vigyo applications have been |imted
by their only brief persistence in vivo. One enbodi nent of the invention
solves this problem by providing increased half-life of the Iigands in vivo
and consequently [oa@eHer 29PQTiMkST BBGEH chiitER almethdiBfob@e)ingf supprsditneit i onal
activity of the Iigand. Methods for pharmacokinetic anal ysis and

det er m nat i oRreYENtinEdaiRPTY. bavrch diggase (b Crmn’ idisease ouledeise cokfiy) ed in t he
art. Details : L ' ] : Jed |

Phar maceut i cé’l@“%ﬁﬁﬁgg IH% g’ra Q%ﬁg&%g %%(si a{aeﬁeg @?ﬁlmlg%jt%gtrl csatﬂgfyf %Ftl,i% Rhe

Phar macoki netcaraoait pEa polypepdadigacd|d Abypproragimi{t b§IBIR 1Ret@d@gdethes al so
made to : 46 - 'Pharmacokinetics", M G baldi & D Perron, published by
Marcel DekkeP™V¥Hd-Rev. ex edition (1982), which describes pharmacoki netic
paraneters such am dnodlepb@badithet, DRt chfdd islainv@Bofod radtig, dpgeksihder curve
(AUC). Half-life and AUC definitions are_ provided above. 5In one .

embodi ment, PRECHIESBINNG REREVE RUBRURTEEc8 (& gy i ebronglitisy gighicde,

vari abl e dongj,dfcA¥H GERMHRL emPhYsbngPeGhbiiGnd é&ﬁﬁﬁ)e_riﬁ tfa &9&%&? bt AR

conprising a ligand according to the 1nvention having a ta half-life in the
range of 15 Hicraof eshepapentcadly-cffactormalostryodiiamanef a pdgpaptidedigant ddb or he range
is 30 mnputes,, 45.m 1 hour hours. 3 hours, 4 hours, 5 hours, 6
hour s, 7Tﬁou?@?gfﬁnﬁg3$§§1foﬁ%ﬁ%gnﬁ?HTEmﬁ%hrs. In addition, 10 or
alternatively, a Idgeatdr ehbedimpasihkiidrnaccRnadhdod for tré@inguppickGie o | | have
atahalf life in the range of up to and includjng_ 12 qours. I n one

enbodi ment , PHECHBSACHREFIBFC-§-nRACleHARNCHBORIy, supp as Ylaplgylocpecay PREUBOBY s An
exanpl e of a SHpiaRl KInkiARASnk %o dmbRnf] MOGE thefedf @ tRrARUGIIYrRedR dhsbiours.

I n one enbodi ment, the present invention provides a |igand (eg,

pol ypept i de, or aBowrd pf abolgpaptide. ligand g ahegonishof TNSIRd ciceqrdingitgyed) or a
conpositﬁgn gqggg&§ing a ligand according to the invention having a t13
half-1ife’in the range of about 2.5 hours or nore. In one enbodi ment, the

| ower end of the Thoa@gecit®nglbotidesd thahodsior abaing, dipposisg ofrouintibg bihir s,

about 6 hours, about .7 hours, about 10 . hqurs , about 11 hours, or about 12
hours. 1 adAETOGRTY diasts i pddianiaichionis G tiiiye RSN EETE oA hecor di ng 1 o
t he inventi opnfidsonta. Ahbdphihahdry HistRed MRatt AR b ARG, RlippHBsst@oditbvdniel iHdi ng 21
days. In one enbodi nent, the upper end of the range 1s about 12 hours,

about 24 houpecordgperivith thedyecntighsgtuds, fgagramplsh sytticHibaepysand b (4.6- day's,

about 15,gday g Y Sy Q%ﬁ i i . ition
accordinégto§? édﬁﬁggﬁF%gh '??“%Qﬁgﬁghﬁi %gp@ﬂ@ﬁ@%kpﬁﬁgﬂé9§gﬁggﬁg out 12
to about 60 heating, suppreasifigion frevenandpedulmenbry ditcavd (d.g.beystiafiblosisrathge) about
12 to about 48 25hours.. In .a further enbodiment still, it will be jn the
Fange about 1MER b nsRrRs i L amal el HiRor § erspieutiG oGl ot he
above criter bpaméli oPs BSHOPEptidBMEAA, A b AMiag@Sistad f ITNFRN herdidg ¢OTHROSI ti on
conprising a_ligand according to the invention having an AUC val ue (area
under the cutWéMi9my the range of about 1 ng.min/nl or nore. In one

gggafi gg% ébt)nte | VR & oAfbolififenfs2RPShdnRPOMENPR 1 RRAMEnidGreadROUL 15,

pulmonary delivery, such as by inhalation (e.g., intrabronchial, intranasal or oral
inhalation, intranasal drops) or by systemic delivery (e.g., parenteral, intravenous,

intramuscular, intraperitoneal, subcutancous).



- 47 - 30, about 100, about 200 or about 300 ng.mn/m . In addition, or
alternatively, a ligand or conposition according to the invention has an
AUC in thworangs1aff up to about 600 ng.m n/nm . I n one erbodiPr®ENG6OUdIe Upper
end of the range is about 500, about 400, about 300, about 200, about 150,
about 100, about 75 or about 50 ng.mn/m . In one 5enbodi nent a |igand
according to the invention will have a ARk in the range selected fromthe
group consisting of the follow ng: about 15 to about 150 ng.m n/m, about
15 to about 100 ng.mn/m, about 15 to about 75 ng.m n/m, and about 15 to

about 50ng. m n/ M 1n HethepeRbodSntaMd ig ARG atﬂaahdmw@ﬂh%@np@eﬂi@rﬂragoni sts
conprising these can be 10 formatted to have a | arger hydrodynam c si ze,

for exanpl e, PIyCHingaeMifeoclotoBprpIE agroriperiagiomnanpabinmeed thresf errin,
transferrin fiREHRaRal PleffBlve RSt ortd}fouht AR ebﬁaét?nig%iéigséﬂef Lﬂthbegs?ef eof ,

an anti body Fc region; y conjugation to an anti onal n.
exanpl e, pol {pépiliademdiddivsthamtveanéragoni sts formatted as a | arger

antigen-binding fra t of an.antibo r as an.antibody .(.e, formatted
e b Fan s ab ) By Rass® o A e, Hepd R AR e Pomh BT e
| i gands (e. ga pdhbeptiboieng, Eorutdobier & )TNHR It dteordh¢an ticdRvdhbiyn bed a

det er m ned using nethods which are well known_ in the art. For exanple, gel
filtration cRABMacBGFHbrAFcsRi3blpeidedilicyt et siifthe t he hydrodynami ¢ size of

a ligand. Suitabl g19&)vef ﬂetﬂr@stehﬁﬂvciqﬁtoﬁ bftﬁ/?degthmh@&@&ﬂeﬂﬁom%&gynam c

b
sizes 20of ligands, such as cross-linked agarose natrices, are wel nown
and readi |y avaghablypeptide, ligand e\ bsirzetagbnist dfiIgHikd drerasmipogiBomaccohingtoze of

a PEG nmoi ety attached to a dAb naner can._be varied dependi on the
deoi reqa st RSN o, B SRR B R ERehEE IREPERAERCE | he
circul ati on dRehsedgaheinidtoid pehiid)asthaina bl S8ba%, dischsd. s desirabl e to keep the
hydr odynam c size_of _the |i agg low to faciljtate extravazation fromthe

25bl ood stream Al BUELES ARF of (i dpeniien. thergls Srevadrdiar opoEtion EOTPPISIRER

remain in t hﬁo@%@;ﬁﬁ@j $ngtd VibRdoRRI, Akari drAR@8sniR8LERGing ko fhe Ty chiign Slze of
the ligand can be increased, for exanple by formatting as an Ig |like
protein. - &4®harmaceuticalffhaccpiytalo gyrreiiliiecns pyexcafiend. | i gand and its serum

hal f-1ifec.can als ép ] ner ' | N0 0r i at i . TNFR1
by ndli ng. 53t ypent 1 AR SRR K. LB % Bhe RIS MU o
(e. g, anti bodiytagoisot cdmgbgitfonagadmnisterdiatia pulndaagrichant ) sgetnadsy iapalatogee t hat
i ncreases half-live in vivo, as deSC{jEﬁd.herein. ﬁ?r xanpl e, the
(e.g, intrabronchial, intranasal or oral inhalation, intranasa rops? or by systemic
delivery (e.g, parenteral, intravenous, intramuscular, intraperitoneal, subcutancous).
An aspect of the invention provides a pulmonary delivery device containing a

20 polypeptide, single variable domain, ligand, composition or antagonist according to the

invention. The device can be an inhaler or an intranasal administration device.

In other embodiments, any of the ligands described herein (eg., antagonist or
single variable domain) further comprises a half-life extending moiety, such as a
polyalkylene glycol moiety, serum albumin or a fragment thereof, transferrin receptor
25  or atransferrin-binding portion thereof, or a moiety comprising a binding site for a
polypeptide that enhance half-life in vivo. In some embodiments, the half-life extending
moiety is a moiety comprising a binding site for a polypeptide that enhances half-life in
vivo selected from the group consisting of an affibody, a SpA domain, an LDL receptor

class A domain, an EGF domain, and an avimer.



TNFR1 bi ndi ng agent (e.g, polypeptide) can be conjugated or linked to an
anti-serum al bum n or anti-neonatal Fc receptor antibody or antibody

f ragnent ,wegoamss1vi - SA or anti-neonatal Fc receptor dABRCTERR)10Bd46 Or
scFv, or to an anti-SA affibody or anti- neonatal Fc receptor Affibody or
an anti-SA aviner, or an anti-SA binding domain 10whi ch conprises a
scaffold selected from but not |imted_gp, the group consisting of CTLA-4,
| i pocallin, SpA an affibody, an avinmer, G oEl and fibronectin (see
W)2008096158 for disclosure of these binding donmai ns, which domai ns and

their sequences alfothéieaieanaingdiRendilte bytck@hemerRess apdlyedimnparnitoof the
di scl osure of the present text). Conjugating refers to a conposition

conpri si ng pBI%YsEpl e embaginsit, smtaggbist Cmskes (eationsll senssits efhasings ponded
o ’ T ey ot . ¢ Riouinng
(coval ently %naﬁb?é‘cg@;/aﬁ‘l'tl ﬁf“&lwﬁveh@or@ln@e@% & é?@ﬁf\ila?beél_ & nﬁ'lé?gfor@fjgeﬂ ,, al bum n

Sui t abl e pol ypept1 at enhance serum n vivo | for
exanpl e, tr ambfenrtha mogate pasor sizspdabbdut01td gbovd S50 &Droitanatheabati AetDagent

fusion protei.ns (sege U. Pat ent No. .5, 977 h achi ngs .of which are
| noor por at ed e &7 RB P 2. Rekyores ifhafro Sdosceiffsd BRERHTERibin Col |
receptor, traBEskRrioh Bf dAbeddibidihdmbRaEePtIabné emBodiBahtiide @nfap@tisfcondiit
receptor), insulin, insuljin-1like growth factor 1 (1G- 1) receptor,

i nsul i n-1i keoh BAP MongEeblinksd (e &FEG) WhergiheAAb moaampiis pstiglst B¥iablg| ood

coagul ation {j56hiahc y diﬁlg @d"lthktiﬂxbé%éﬂ'] ﬁﬂgaﬁ%nisacan%iﬂr&qh@d RPL YRGB cﬁLeS t hat
enhance serum half-life al so i nclude al pha=1 gl ycoprotein (orosomnucoi d;

AAG), al pha- infanmiatéry Wicasgps lung CACTYon @Fal pitfand imflusnegdrd AP nor(genest €i N HC,
AN aniptnonbl bl ATl s aRRlagprotern A1 (Ao A1),

apol i popr ot el e [l%\po i o orﬂlasm n (Cp), conplenent conmponent C3 (C3),
conpl enment conpongndthé&4n{todiments, the i HYHS exteidihdmbiRty it &l ahtddy ofartibady i ve

rotein (CRP).,, ferritin (FER), henopexin (H , Lipopraotein(a).. (L ,
ﬁannose-( - Hggmeli(pg; %gﬁ%)?gkogumﬁ@? Vﬁéﬂ&&%ﬁ l,smﬁraé?&%db‘%%ﬁ%%%‘)

(transthyr et i&GumPMonin behddr@laPFORLHFoPr ot ein (RBP), and rheumatoi d factor
(RF). Suitable proteins fromthe extracellular matrix include, for

exanpl e, col | agen$he ingpitipnmdso relatce &y ¢ enppstioni(hg.arveundcquti@bedappstionar e t he

o o P9l Bl SR AL R P AR s 20

e. g, type | cohysadedicdlecaipatblagriiar 1190%oéminaiiycraglthagemosition admpiises a
vehicle for intravenous, intramuscular, intraperitoneal, intraarterial, intrathecal,
intraarticular, subcutancous administration, pulmonary, intranasal, vaginal, or rectal
administration.

20 The invention also relates to a drug delivery device comprising the composition
(e.g, pharmaceutical composition) of the invention. In some embodiments, the drug
delivery device comprises a plurality of therapeutically effective doses of ligand.

In other embodiments, the drug delivery device is selected from the group consisting of
parenteral delivery device, intravenous delivery device, intramuscular delivery device,

25  intraperitoneal delivery device, transdermal delivery device, pulmonary delivery device,
intraarterial delivery device, intrathecal delivery device, intraarticular delivery device,
subcutaneous delivery device, intranasal delivery device, vaginal delivery device, rectal
delivery device, syringe, a transdermal delivery device, a capsule, a tablet, a nebulizer,

an inhaler, an atomizer, an acrosolizer, a mister, a dry powder inhaler, a metered dose



bone, skin, tendon, l|iganments, cornea, internal organs or type Il collagen
found in cartilage, vertebral disc, notochord, and vitreous hunor of the
eye. Sui twbl2etpseziei ns from the bl ood i nclude, for exampCe&/EPRIIA®H@4Or Ot ei NS
(e.g, 10fibrin, a-2 macroglobulin, serumal bumn, fibrinogen (e.g,
fibrinogen A fibrinogen B), serumanyloid protein A haptogl obin,
profilin, ubiquitin, uteroglobulin andr3s3@- m croglobulin), enzynes and
enzyme inhibitors (e.g, plasm nogen, |ysozyne, cystatin C,

al pha-1-antitrypsin and pancreatic trypsin inhibitor), proteins of the

i Mmune syst ehakGin@srel ADUNPEyOD U Indferfd @dseinfistef, 8 ntbteréd@dose aflhizdrodnd o 9G

| gM i munogl obulin |ight 15chai ns (kappa/l anbda)), transport proteins
(e.q, retinoPmHﬂﬁding protein, a-1 mcroglobulin), defensins (e.gqg,

bet a-defensin 1, neutrophil defensin 1, neutrophil defensin 2 and

neutrophi | def ensirRe Fan@Néh, 58l Vali8ble domain, §Héaéoﬁm & REBLRCNR I@HDDrake the
bl ood brain barrier or in neural tissue include, for exanple, nelanocortin

receptor, nyé&ivientonaso be heamatted andpoiedherwind Edexdmie. thobgwidtodBice _

pol ypepti des; (gt enhanes SELam aalfy Lk Selif) h‘é&ﬁ’l@fe.ahsq%si're%clh% ab Q8! NS

| ocal i zed toI{he(k|§ney e. g, po?ycystln,lepe 'V colT'agen, organi ¢ ani on
transporter RirtheHsymmisa'a3oxdnbi genjn mpicot Bidescribod dtreine dn t@nd trabddimerts,( e. g,

al cohol dehydrqgenase, (50), proteins |ocalized to the |un e. g,
secretory coﬂ@ﬁgm@f COMRYISER? BT IS a‘FtB’,&)t?XIBTSHfa]éf‘Sr?sg?eo@gllc? 600 fﬁ% hear t
(e.g, HSP 27gc1¥hinaRohtindeSi0ginfbefratlohticlle] & SlelCivsbatnamen achylin o2 RRIPL i ns
| ocalized to the skin (e.g, keratin), bone specific proteins such as

mor phogeni ¢ progateisrspolBvPade dampiie fv-& e alAd) baisee binflingsde withbsfddrar ng gr owt h

(g, et 2, Tty o BlnPlgh Bh e oh SARERRP LA AR RORRE SR YL Y
(e. g, trophobkagirmanthatdenbindegcegtificityrfocENFRI (e.g-hubGn-TNI&S)r ogen recept or

cat hepsins (e.g, cathepsin B, which can be found in liver and spleen)).
Sui t abl e di sease-speci fi roteins include, .for exanple..antigens expressed
only on acti vat ed et B R EUEP R A g st S rer i DS BRER geney
ost eopr ot egekaruble ddngaimaf heOMFenti Ge eTH¥a ki filge 46kain 30 bSRed, T hhpleO40 (a
menber of the TNF receptor famly, expressed on activated T cells and

speci fi cal | yPeiide goelapaids AT prgkah Hr odg pmbpdimeainths Ypriphls dpwpiaig fused to

(HTLV-1) 1pr odughiidaG et érﬁfbogfﬁaérﬁm-ﬂ{l%ldaemé&ﬁzlc(n@ ard®3ay IG42BAR) dusion'dhd BO! €

di sease-specific proteins SO i nc , for exanple, netal [Foproteases
(associ at ed witti¢ved by lsrpresssiectha fisron)produst lrdinngr@Bes LR Orad equluphcg,or hpman
parapl egin, 10 hunman FtsH . hunan AFG3L2 . rine. ftsH. an ngi ni c growth
Pactorsy i nor g eadriEry B Rr AT s nh el in Ry AT B G Me
fibroblast geonpdlypepationtd Flkeez protoiase altibode fudebhelidgtectgiqiot that are
factor/vascul ar perneability factor (VEG-/ VPF), transform ng growth
factor-a (TCGROMFMM3hor necrosis factor-al pha (TNF-a), angi ogenin
interleukin-3 (IL-3), interleukin-8 (1L-8), platelet-derived endotheli al

15growt hofact or ( RRECEbbdinkind R inahur@deRidhfin §iﬁg1%%ﬁ&ﬁ?é-&ﬁﬁain,raneugbﬂi§t or
pl at el et -derived growh factor-BB (PDGE , and fractal ki ne. Sui t abl e
pol ypept i des theHitionpiekaht eomptisghihatiofly sensiapt danyan. alnseneicawpdignens thees s

prot el s SUC i f8nstuii RBGH REREIDRak! Hitdons B e AlSor196(R dothpHoung
intracel lularly. en they are found extratellularly, 1t 1s an’indicator
that a cell hatsodyé&d, aptidnalyi wihaein ohetN-terminus of the Fe is linked (optionally directly
linked) to the C-terminus of the variable domain. In one embodiment, the
25  immunoglobulin single variable domain, antagonist or the fusion protein comprises a
half-life extending moiety. The half-life extending moiety can be a polyethylene glycol
moiety, serum albumin or a fragment thereof, transferrin receptor or a transferrin-

binidng portion thereof, or an antibody or antibody fragment comprising a binding site



20its contents. This unprogranmed cell death (necrosis) occurs when as a
result of trauma, disease or injury, extracellular HSPs trigger a response
from t he wormnessygtem Binding to extracel |l ul ar HSP camCTaPRd10/066046

| ocal i zing the conpositions of the invention to a disease site. Suitable
proteins involved in Fc transport include, for exanple, Branbell 25
receptor (also known as FcRB). This Fc rteggeptor has two functions, both of
which are potentially useful for delivery. The functions are (1) transport
of 1gG fromnother to child across the placenta (2) protection of 1gG from

degradati on fdierRbyepti BRGnRghctd Ial SBfUMAE! fFheihbE-1if¢ &xtbl’fdlﬁé"ﬁUﬁ tcahbat the
receptor recycles 1gG fromendosones. (See, Holliger eta!, i ot echnol

15(7): 632-6 pn@gbpdy or amibody fiagiaent sampBHinga SadgsKe Bﬁﬁ?fﬁm athléminr%nu on in
one enbodi ne I g., dual
specific |i ggidﬁgagﬁ%%ﬁglftgrg T;}%qgﬁ l}fPQJ;tXIPcﬁR%kg% ﬂa %boﬁgg{ binds to

TNFR1 and a setdwdd fiddinenthdn ol mdlgadsrecmﬂﬁlaimmnnqglm)lﬁlrllgbe/agebiolddmdmr

bi ndi ng SA wi;th KB as determ ne Sur non .r nanc about
1nM to abdut Tf,2" 8‘&‘?”2“1 %818{11’%0 elabsydﬁ?“ﬂe %‘SB@QQ‘@@ V&Btﬁ 8&%&1@%“% 20,
about 30, ab%lﬁab‘?é)dor@di@bﬁml&%ed@9ﬂl&an&@om@tﬁﬁ%sﬂr@pro&iﬂi)lﬁrﬂi&@omﬁlbwsfa 200,
about 300, about. 400 or about 500 i i M x 10-9 to 5 10x 10-4M, or
about 100 nMPelyalkpsng elyerlimqictyy The p@w&ﬂeqe glycod Rty 51 b 2 MelysthdpRsut 3 t o

about 70 nM @fy AL @ﬂ%ér%&gé%&ﬂnl}pro%%kﬂbel%w about 3, about 4 or about
51 _EM For exo)llrrpl e aB,out 30 to about 70 nMas determined by surface plasnon

resonance. |In one enbodinent, the first dAb (or a dAb nononer) binds SA

(e.g., HSA) wi tRefercnm inmadetoeW2ABLN3802% whichekischisasasinTNEBbnance of
appr oxi eggraﬁﬁ%{% b]uhg%plgﬂztva?gl% 1 AP ﬁls 79h%c11§?psgﬁ]é oétﬂl%ldo?lm?éﬁtt is150, about

200, abou out or ne enbodi nent,
for a dual speorporated hegandh toampirdtg. mgalaicﬁllaristpra\nde foSAsadmrraatd, actb@@fd dAb

to TNFR1, the affl ni t B and/ or red sur pl asnon
resonance, e gctiofsPH % ‘%i%c%f)c?dé‘ Y nieﬂ’é)d%g%ﬁ‘?}a@ aSFatyé?%/ré‘Pg' %ﬁﬁglf rom
about 1 to ab@%&e V&QQ&Q@oﬁlamslgémsgamag@hmgtana% e, Mh’ttthés@@%ﬁ)sul@§ capbout
1000 to about 100000, or 20about 10000 to about 100000 ti nmes) the affinity

of the first beapplicdspasrically aphexnkigtsiydn thersontexif taeprasenhINberHoR. nsludipgan
erum al K ffinit
gf gppr O?(JI rnattEb eé B%%)Sﬂf[g CE&?}?SH\MEF?HB?% dtlggtérgﬁmd-%)&ﬂl n@éséﬁtt gg%lg%gt :NI It hyan

affinity of about 100 pM In one enbodi ment, the serum al bunmin is human
serum al bum n (F8anti- TNFBhef dwitodnfiemis antlmmufli)glgbultmmgbfi vadgbBAlopB{rethef. |

HSA) with a KBﬂonally rl?u)%arrrla\;[a%alyle agr(r)llélltn ’Varlagt) §&RAR Ithea‘[ %Jrggrtlses? 81’ arabOUt 100
derived from human framework regions (e.g., DP47 or DPK9 framework regions). In
certain embodiments, the variable domain is based on a universal framework, as

20  described herein.

In certain embodiments, a polypeptide domain (e.g., immunoglobulin single
variable domain) that has a binding site with binding specificity for TNFRI1 resists
aggregation, unfolds reversibly (see WO04101790, the teachings of which are

incorporated herein by reference).

25



about 150 or about 200 nM Details of dual specific ligands are found in
W03002609, WO04003019, W?2008096158 and W04058821. The |igands of

t he i nverwpDanl1¢&m17n one enbodi nent conprise a dAb t hat poirm®g019ms6as al bum n
(SA) with a KB as determ ned by surface plasnon resonance of about - 52 -
InM to about 1, about 2, about 3, about 4, about 5, about 10, about 20,
about 30, about 40, about 50, about 60, _gpout 70, about 100, about 200,
about 300, about 400 or about 500 i i M(i.e., x about 10-9 to about 5 x
10-4M, or about 100 nMto about 10 i _i M or about 1 to about 5 i _i Mor
about 3 to about 70 nMor about |OnMto about 1, about 2, 5 about 3, about
4 or about 51 EM For exanple about 30 to about 70 nM as determ ned by
surface pl as B TESHaWRMOLELCHES.SffobPRe mND HS T CEBES dab (or a dAb
nononer) binds SA (e.g., HSA) with a KD as determ ned by surface plasnon
resonance of approxi mately about 1, about 50, about 70, about 100, about
150, about 200, alﬁbmtnv@ﬁ@nmllﬂoqxrmammolmd ablputre@ndrinaaboutcigadid imoldculen one
enbodi ment, the .f re for exanpl e
o P ker 5t Pigring Rnd SnBR AR SR AT DI, BRfyalite Hr-seing uay o
than 3 am nolig&idd sn®@mubispedifd ligdnag) aéde&rlb@dhe}em8 9, 10, 15 or 20 am no
acids. In one enbodinent, a longer |inker (greater than am nQ acids) is

used to enhance pB%‘éWc??PRck@%mV%W@n@FOVb%ﬁsﬁnéﬁ,&B’éeqQ{Y?%@Wé@%%ﬁ‘)ld I'n
particul ar ee@&qing%gi&yp%n&%n{ﬁrg g% lﬁﬂﬁn@glaaﬂma@émfabﬁ HAARipi nds human

15 serum al bum n etes for binding to al bum™mn wth a dAb sel ected
from t he groagovbnsioshé mgemifonD@/m qmbodmmmhq hu@gic BANEhmpriscs 2he

DOWrh- 11 < 14- In
parti cul aé en% ltrgrlgr%?%ue Qtfﬂ)eéﬁil}ég%s an @O%Piﬁéﬁggtml 5172 Obl nds human
Sﬁl‘ um al bum D)(IMIh swp@lt EION/I(Dh shind? mpONMoh-al7buns rDOMIR-5T4dAb, Ee%\ﬁ(ht- ed from
t he group 20c¢o S See 04003019 for

di scl osure of57¥i%§ ]&é%é% %g/ﬁéh 5%&55 ég/ﬂiirﬁ“tz}\ég 8 A2 Bei d

counterpart gavieRL P, B 1RSI £bDS @OM@B%W@Q@@ I?@fhliloiﬂlmrlbo@/hht he
di scl osure of the present text), DOWmM 16 (SEQ I 73), bOWrm 12 ( SEQ

ID NO 474) SWnDzi@szﬂsEQ?@m@h SM 11 WMLW%QE@OMM@WM

479). %AEEQ?&%ESSY%%In%é’@gpe‘éoﬁv??%nﬁgﬁ%w@? g %aéﬁﬁ%*l( SEQ 1D

NO 482), DOMidieid ai®E&hdrein e nw&:3) ac1dX3‘vﬁ1|msés 4 Sﬁﬁdtlﬂe NEgued@4hat 1DONFRE 6 ( SEQ

0 R AT LB e N 550 B

491) , DOWrh- BN BE4-BRNBOMPRS74- M@bﬂ@h$§£@9l@)®ﬂ1h4§/3)1,9znﬁ\ﬂm21 (SEQ
I D NO 494), DOWh- 27 ﬁé | D NO._ 495 | D NO 496), DOMW/r-13

(SEQ | D NO  49¥#)93. B\ b-£44-1 S P 1 7411@9)D0M:hb475r749§6(@QMH@N@OM%)

No 502) 2 Dotiel TSP FOUPE 0% BN sz e PP Pt AR O . 21
(SEQ I D NO. 505206, DWW h-324-0SEQ O | NG74-508) DOBIMT 74289 BB@H}DSN@.nso?),
S10) | oMy - DONEES 48 RHOM TS i BB pFDOY A 13 RS ISy (seq

| D NO 513), eﬁ&d&@@?&lg&guﬂ%ﬁr@l n idthfnoglDEMA sisdie ¢ERId d3nGh th'ét15)
DOMPr - 32 (SEQ | D NO DOMIr-33 (SEQ ID NO 517) (See W2007080392 for

di scl osure ofpacHicalhy BiaeutorosER 1. witi oo asisqu isdmesniap Ponedes amiselatsdor aci d
counter pagt  alG G RRIA £, BHeRENmRYulIELSERANERPANE o REMLAR deq@inet ffit
di scl osure of the pr esent t ext; %he gE& ?‘E klo sﬁllpn hi's par agreg t%mare t hose
t hat appear ismtVWARI7BBGB92), 98 or 99% identical to the nucleotide sequence of DOM1h-
574-188, DOM1h-574-189, DOM1h-574-190, DOM1h-574-191, DOM1h-574-192,
DOM1h-574-193, DOM1h-574-194, DOM1h-574-195, DOM1h-574-196, DOM1 h-

574-201, DOM1h-574-202, DOM1h-574-203, DOM1h-574-204, DOM1h-574-205,



15dAb8 (dAb10), dAb 10, dAb36, dAb7r20 (DOWFr20), dAb7r21 (DOMIr21),
dAb7r22 (DOWFr22), dAb7r23 (DOWPr23), dAb7r24 (DOMPr24), dAb7r25 (DOMIr25),
dAb7r 26 (\DOWFr126)217dAb7r 27 (DOMPr27), dAb7r28 ( DOMPr 28) PCUAFZERB6EOBOMT 29) |
dAb7r29 (DOMPr29), dAb7r31 (DOWPr31), dAb7r32 (DOWPr32), dAb7r33 (DOMIr33),
dAb7r33 (DOMPr33), dAb7h22 (DOWh22), 20 dAb7h23 (DOWh23), dAb7h24
(DOWh24), dAb7h25 (DOWh25), dAb7h26 (D@PWh26), dAb7h27 (DOWh27), dAb7h30
(DOWh30), dAb7h31 (DOWh31), dAb2 (dAbs 4,7,41), dAb4, dAb7, dAbil, dAbl2
(dAb7rml2), dAbl 3 (dAb 15), dAbl5, dAbl 6 (dAb21, dAb7ml6) , dAbl7, dAb18,

dAb19, dAb21paMbR374- g@mmmmmwmm 50AR2R, DA RMZE)209dBDATLH-dAD30
(dAb35), dAb31l, dAb33, dAb35, 25 dAb38 (dAb54 dAb41 dAb46 (dAbs

47, 52 and 587 428%@@1\41@/&%@12&@@% -5dARd2 or BAREE-5 HiabBeandgulisrert she dAb7n6,

debrmes, dab @C}%l@ i o JABEL R DN B SRS ALBRM Ll HARICS
Em;igg dAbﬂialnSha(tWﬁicﬁBybmdﬁ\tDﬁNBR( Dip\ife b&)cct, dAbivafiof POVIdes 7y, dAb7r 18

Aoy (b ROl bR g B b BRI AR BEARSY BT LG 0 Ghb7h10

(DOM7h10), dé‘élﬁlhﬂc:b thdDEMENdat §0, AN 32, ISLINFLidgnticAIAD Tilsdic(co feldgnce dAb7h14
(DOM7h14) , dAb? and dAb?g()Z % ésee W)2008096158 f or

di scl osure offB 57§‘e§5§) Read Pgbfﬂélh‘éé P M 7d el -dP@Mas d
counterpart 85£19N¢R5Mh %W@%ﬁ‘%@l\/ﬂhtﬁmrl@ﬁ%@ﬂﬁ% ﬁ'ﬂfd19f50136!\?141r§740f96t he

di scl osure of the present text). Alternative nanes are shown in brackets
after the dAPOMIIy H#ARGL, BX3Mahr574-£62.AADMIb-57 403 MPONH hi §4288] OM1d- dAbS

Comr i sedd an et RORS 20 hol Bt e fusdh PR A bR GSHD. 30 cast
about 85% ODO:MIH 67601 BiDnN 1 RGY4- 201 OM B&IY- 2ab@uD(E5%5m21altaddeast about

96% or at st . about 97%. or at glt about 98% or. at f%t about 99%
am no acid sév ESHCEe Pedrie peid eﬁﬁdﬁsﬁﬁ ya%twscg@?f&l%m@% ligipeleel ect ed

fromthe grok‘ﬁzﬁ)‘i@“&dnﬁﬁﬂﬂt RV bidds to BRVRY- Id o3 sla@m Jd;lv;h%@ id
DOVMZh-11-15, D&]VI? ' DOV%ercl fhlfl DO(\)/Vh 14- 180a?13 15 % T nprov1 © In

certai n enboédn rrelatas, ortfmndvm@nbﬁlmc ppirarhesan thanaelsigracts! c@mr@@rmm@egdean

ani no_acid sequenceihal RSy Rhs! RS ARUby Ao B AERSNAEDANES% o

at | east abou east or a or at
| east about 8F7PHOMIM-514-188aBIONMBGHT14- 98D Qvl 1 1ats 74-¢9G tD@XOht5799% dddMdhaci d

sequence 1 dent| b W41 L, SO T80 B8 7 SeRRN e EARIENEI R e 1,
(SEQ I D NGO HONI1h-DRAVENY, ZDM1h-574-202, DOM1h-574-203, DOM1h-574-204, DOM1 h-
574-205, DOM1h-574-206, DOM1h-574-207, DOM1h-574-208, DOM1h-574-209 ,

20 DOMI1h-574-211, DOM1h-574-212, DOM1h-574-213 or DOM1h-574-214 and
wherein the nucleic acid encodes a polypeptide comprising an immunoglobulin single
variable domain that specifically binds to TNFRI.

In one aspect, the invention provides a vector comprising a nucleic acid of the
invention. In one aspect, the invention provides a host cell comprising a nucleic acid of

25  the invention or the vector. There is provided a method of producing polypeptide
comprising an immunoglobulin single variable domain, the method comprising
maintaining the host cell under conditions suitable for expression of the nucleic acid or
vector, whereby a polypeptide comprising an immunoglobulin single variable domain is

produced. Optionally, the method further comprises the step of isolating the



(SEQ ID NO 475), DOWr-1 (SEQ ID NO 476), DOWr-3 (SEQ ID NO 477),
DOW/r-4 (SEQ ID NO 478), DOWr-5 (SEQ ID NO 479), DOMIr-7 (SEQ ID NO 25
480), DOWO-281BEQ7I D NO 481), DOWh-2 (SEQ I D NO 482pCTREMI0AGEESEQ | D
NO  483), DOWh-4 (SEQ ID NO 484), DOWZh-6 (SEQ I D NO. 485), DOMZh-1 (SEQ
ID NO. 486), DOMZh-7 (SEQ ID NO 487), DOWh-22 (SEQ ID NO 489), DOWrh- 23
(SEQ I D NO. 490), DOM/h-24 (SEQ ID NO 484), DOWh-25 (SEQ ID NO 492),
DOWh-26 (SEQ I D NO 493), DOWZh-21 (SEQ ID NO 494), DOWh-27 - 55 - (SEQ
ID NO. 495), DOWh-8 (SEQ ID NO 496), DOWPr-13 (SEQ ID NO 497), DOWrr- 14
(SEQ I D NO  A98peptidOMWid optonk otiRiNG: vAR), @@(Mt‘ed—@ar(aﬁg@a{/@%w 500),
DOWPr - 17 (SEQ D NO .5015: r-18 (SEQ I D NO. 502), DOWFr-19 (SEQ ID NO
503), DoOwrr - ZoprresEfimtad D) dW)s f RlneurdpasippnyatangashMRES rQr22 ( SEQ
ID NO. 5086), - | - , .- 24 (SEQ | D NO 508), DOWr- 25
(SEQ I D NO W‘glﬁ%%m@%%y{%%% ngﬁ@dpé’l ),ﬁdb%Wr-n (SEQ ID NO 511),
DOMZT - 28 ( SEQ | D N@vleisbids rdbanir to 2orefrSEQisoleddarGng)cic DOMAvhigOh{vSEGed D NO

514), -31 | D ;. 515)... -32 ( SE NO .51 -33 (SE
D Ao Shg P e TR A Pl 1V P A AT s e
WD2007080392}ource of origihe@:., o Alexis®s in @436, in & AR ndABI¢ bdds sudbys 22,

dAb7r 23, dAb7r24, dAb7r25, dAb7r26, dAb7r27, dAb7r28, dAb7r29, dAb7r 30,
dAb7r 31, dAbliPray). aadpelusis nugloipadis pbtaigedbarpeshody dgsetbed herpp orpsher suiihie o5
Ab7h26, dAb7 %%odgﬁaaﬁﬁgessgﬁgm nugl'gile %eidsd ﬁt@&eic gﬁ@g progtﬁ:l%hlby cgé{?ﬂ:gl’ dAb13,
dAb15, dAb16, 15 dAbi7,-dAb18,” dAbl9, dAb21, dAb22. dAb23, dAb24. dAb25,
dAb26, dAb27symdisBOby ehiiignatiogAbBIBologithiand c#bR6l methpB8 andirdbebinavb46,
dAb47, dAp52. dAb53, dAb54, .dAb55, dAb 72, d d 6

Gn7r . IR0l s SRR s iR e 0 Dape O B O AT G 0 REs, 71 15
dAb7r 16, dAb7p%; 2dALZ47581 9 AD EwkIA POMATISICosAbZ i, 10AbZNB 300 ARhY), dAb7hS,
dAb7h9, dAb7h10, dAQR7h11 7h12, 20 dAb7h13, dAb7hl4, dAb7pl, and dAb7p2.
For exanple, the DAECHE pds HPFRIL0 s "Seominant BirRUAlCE aHde Y ]ilaé’ég%ﬁ‘? am no

acid Sequencgrohﬁb’éa bPRSorAbindre BRIA ABANI01IOR Y RIdiRithdL aatlcRAOMS (AP or at

| east about 96% or” at |east about 97% "or at ['east about 98% or at |east
about 99% aniensraied bly Breerdens evhiidersty uppnwinedih @R ficial BecombDandrh sud-a 0.

25For ex I t I I ] C jse an am no
2ci d seqonoerkii a8 AR R MRERITRSHO R BOH Tk BTN or o

| east about ©G4meor at | east about 97% or at |east about 98% or at |east
about 99% am no acid sequence identi.t ith, - 56 - . h-2 (SEQ I D
NO. 482) . DOW7h- 3 f’sfééa‘l“%”ﬁl@ﬁﬁ%%n}% thedsite andaHE PG Ny s Bugyeic ﬂ%rﬁs(eéEQ ID
NOQ 485) , DOVERudiedteQeduendQ#86h a%aid&&%@dh@réﬂ@v&%@n th@(ﬂ%\lf%ﬁ (SEQ 1D
NG 496), DOWr-13 (SEQ ID th497§, r-14 (SEQ I D NO 498), h-22 ( SEQ

| D NO 489), DONMMSCS 3N (8o acld s5qwoca il has pOer abaut 88kat lppshab o 5%, BOMZh- 25
(SEQ I D h 492),, b - o ) or
Cooh. 27 ebriabRen s APletsnabd1 R (IR andd W & lod QU PR ) or
appear i n W2G7086G38&A3ast drout 95%, at tbAkiBboatAl®%d,0f ledABGYt AR Zh24st alcbAld 7h22,
dAb7h23, Ab7 , h25 7h26, . dAb7h27, dAb7h30, . 7h31, dAb2, dAb4,
dAb7, dAbl |, Bé”%baéa?zﬁﬂba%gﬁb 9f35 BiRipp=cid pRguegCe WARHEY Wl@lﬁﬁi@}ma&s CAYERES 1
dAb22, dAb23,f AlE fhat B2 TNFEANIRGI0sEIRZTn, GFADBRM 1 1HARB 18], NG Ba-STADSH,
dAb35, dAb38, dAb4l, dAb46, dAb47, dAb52 Ab53, dAb54, dAb55, dAb56,

dAb7h1, dAb7REMHRETHEI0. DABYIRTSTHABRAYMA7Hd 92 d2BYHE74d RB7HEM I hdAb7h12,
dAb7h13 o5 dAbyhdd-pdik1E8H4.ab5 STRAHisTENGE; DONAKKH- ) NESMIHIRA. KBF um

al bum n and conpri'ses an
DOM1h-574-203, DOM1h-574-204, DOM1h-574-205, DOM1h-574-206, DOM1 h-
574-207, DOM1h-574-208, DOM1h-574-209, DOM1h-574-211, DOM1h-574-212,

DOM1h-574-213 or DOM1h-574-214. Nucleotide sequence identity can be determined



15am 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 abow 207%51207 at | east about 98% or at | east aborCTIPW1@NGGI6 aci d
sequence identity with the am no acid sequence of a dAb selected fromthe
group consisting of DOM/h-2 (SEQ | D NG 482), DOMrh-6 (SEQ I D NO 485),
DOVrh-1 (SEQ 20 I D NO 486), DOMrh-7 (SEQqiD NO 487), DOMZh-8 (SEQ I D

NO 496), DOWrh-22 (SEQ I D NO 489), DOWh-23 (SEQ I D NO 490), DOWh-24 (SEQ
| D NO 491), DOWh-25 (SEQ I D NO 492), DOWh-26 (SEQ | D NG 493), DOWh-21

(SEQ 1 D NO: 4840r,thd ¥ M1B 1ot gth( PR ol N Qaher(ck Migat SEQdbnNGEISctédarthTISFR 1
paragraph are those that appear in W2007080392), 25dAb7h21, dAb7h22,

dAb7h23, Ab7H2B. Ab7h25, Ab7h26, dAb7h27, dAb7h30, dAb7h31, dAb2, dAb4
dAb7, dAb38, dAb4} Loal ol@pt %ﬁlﬂ] SABTAG

dAb7h10, dAb7h11, ge tn) dg%@b%ﬁ% éAE?Iﬁ 4. %grergmre parntulgl?ﬁ | ar

enbodi rrents rrtoltmuk&/ﬁﬁthesnmn\[pn hAlzrteinamboidimagmntsh theaectoersiameaptigsanveatod has an
anm no aci ence sel ect ed fromthe nsi stin

DOVZh- 2 ( E MRS §r§&3ﬁ? oesthe ”e‘iﬂé?)%ﬁ%lat?@@@eﬁablym 486) ,

DOMZh- 7 (SEthlEédN@tHb&Edothu@el(:%@ofﬂieme‘ﬂiﬁﬁﬂ Thdiav&ftn laldo Medveddsa thi s
paragraph are those that appear. in W)2007080392) dAb2 dAb4, dAb7, dAb38,
dAb4l, dAb5A4TecamBEAL hogigsHicoMPEMBE R ECCombian TRIEICciagic g lechlaley Hestorkiih 10,

dAb7h11, dAbTRLZ: AR B3 V@agrs ‘éég 7Ihailsﬂlldé Phe@lﬁ@s)f) gﬁrés&’dh %ntﬁ)n@fégfeﬁ@ rﬁo%t the

dAb is a VH dAb that binds human ’serum al bum n 'and has an am no acid
sequence s e I edtsemd firetiraddl Mmcmgdeqﬂm’ﬂm&host eclbof éhepayantion bervabotinment s,

t he dAb Q% ol dArPl?lelA' d r&le rélnt he dAb is DOWh-11-3. In
anot her exarrpqe e qAB 'S ﬁ&@% 1 Sfb‘ n ot her enbodi nents, the dAb,

| i gand or ant agonssltabtu d’i;@ﬁesiidﬂifﬂffbt(&@E:Mfﬁo@kdﬁﬂ%ﬂnﬂfﬁd)f@@tﬁﬁdiﬂeﬁ%&fo@lﬁqmlﬂwo or
three of the CDRs o ny of the‘i% %regm am no aci d sequences, g one, two

or three of fl%ﬂ@@@érqu%@ww o]g. ON§ OF FIREHPICSHON G

elements, such as a transcription control element (e.g, promoter, enhancer, termlnator)
and/or one or more translation signals, a signal sequence or leader sequence, and the
15 like. Expression control elements and a signal sequence, if present, can be provided by
the vector or other source. For example, the transcriptional and/or translational control
sequences of a cloned nucleic acid encoding an antibody chain can be used to direct
expression.
A promoter can be provided for expression in a desired host cell. Promoters can
20  be constitutive or inducible. For example, a promoter can be operably linked to a
nucleic acid encoding an antibody, antibody chain or portion thereof, such that it directs
transcription of the nucleic acid. A variety of suitable promoters for prokaryotic (e.g,
lac, tac, T3, T7 promoters for E. coli) and eukaryotic (e.g, Simian Virus 40 carly or late
promoter, Rous sarcoma virus long terminal repeat promoter, cytomegalovirus
25  promoter, adenovirus late promoter) hosts are available.
In addition, expression vectors typically comprise a selectable marker for
selection of host cells carrying the vector, and, in the case of a replicable expression
vector, an origin of replication. Genes encoding products which confer antibiotic or

drug resistance are common selectable markers and may be used in prokaryotic



Suitable Cane/id VHH that bind serum al bum n include those disclosed in WO
15 2004/ 041862 (Ablynx N.Y.) and in W2007080392 (which VHH sequences and
t hei r nucwei2etiasizd7count erpart are incorporated herei n PETEPR@E0SH®E and
formpart of the disclosure of the present text), such as Sequence A (SEQ
I D NO 518), Sequence B (SEQ ID NO 519), Sequence C (SEQ I D NG 520),
Sequence D (SEQ I D NO 521), Sequence E ($EQ I D NO 522), Sequence F (SEQ ID
NO 523), Sequence G (SEQ I D 20 NO 524), Sequence H (SEQ I D NG 525),
Sequence | (SEQ ID NO 526), Sequence J (SEQ ID NO 527), Sequence K (SEQ ID
NO 528), SequestetalnabsSERe I(&mlﬁz&ilstaﬁe%wmg@e%l(téﬁ@ybmld\i@&laa@ae, aequence N
(SEQ I D hK)53I? Sequence 0 (SEQ I D NO:532),. Sequence P (SEQ | D NO: 533),
Sequence Q ( SE@YCNOHSE4) neq%@b(%éwéﬁe@tlﬁ@m@mm@@ph@@ oadihg to those
cited in W2 n

enbodi nent s, %ﬁgﬁg‘g%@e}“ ?%OWﬁ%%?‘ﬁ %%rgr%erﬁ?glg%?ﬁloﬁwéu%d;\ﬁc%%dﬂn g%‘?r‘g 6‘fngées an

am no acid quuemrkctlblawnhasaﬂmtreksmna‘edmmotH@%ﬁ Orenatentahsg thalgent 85% or

at | east bout 90%,. or .at, | eas ou 6% or at
st abons Bt aforduier S s o0t (e o JE T SUERS S S s
sequence i de@éledtabw\mhfkeﬁhﬁilyeassClljgzsﬁwman(e\g@mﬂm&ﬂ@% phhgeartytoalendf SEQ I D

NO5: 518-534, - 58 - these sequence nunbers correspondi ng to those cited in
V02007080392 Vestoeyhixhiguy @PA’E‘BIG?f integrating|ipfodhg,genams o thediepiscellt Heh p$ gand or

ant agoni st CoNRK {36 RRK, %@ta'lso%%ﬁﬂéﬁ?pﬁtltgﬂu @uﬁaﬂ@‘@xﬁr@@knqﬁa%Fstf@lseﬁﬂrésgﬁoﬁ Yy

anti-serum al bum n dAb di sclosed herein for binding to 5 serum al bumn
(e.g, human gerrunmhan loeltsi amjl prokaryotic ellsefr. e/f) ginseat ¢olle (Rrasophilasichnicddn &2

ant agoni lnd i€ eC| |c for e
numan_Sa)0 whelbe PRI RERTR! 2t G dul Poe R S B RS G bhE PR eBtneR ety as
descri bed i naM02008096158, the dlsclosure of t hese blndlng noi eties, their

nmet hods of produc |on nd sel ect om di verse |.i br rles) 10and
thei r sequences aé Hgﬁpb %P@Hﬁ é?ﬁmﬂy gleriglee %?F 3 Lt #dis

di scl osure of Mb%lzpﬁl’iﬁ@trﬁthér%ﬁl&?)bl@%@feﬁgaédkgﬂ}oﬁé)cﬁlshﬁllcfl ad fufngalQ%tygzﬂ,gbéTg noi ety
(e.g., albumn) 15In one enbodinent, a (oné or nore) half-lifé extending

moi ety (e.g. (e &l Bighiawastorigrbspengrliug sanﬂawh@rgmmsw@muwgn%@wghqmeye@f) is

conj ugat 2? o f?o és %u% eﬁ(? avglrcga@@kgr Otﬂé\IlF& SUI ljtyg'tg(i Pe?ll e@a%%frlls 0 or

ant agoni I'nv on es" of e ai umi n
fragnents or eﬂiabymesrsuv}aas taodesrdno rnserse(el &, roFdfHl-Sohimdden §2fcelﬂsrmt9 ARt

descrined | n W0 RA0TLIN ILED LSRRI S Lhe ROl A ISRTCR,
particul ar, WReestioh NOWCRY-BISOYHAINCOS-7 (ATCC Accession No. CRL-1651), CHO (e.g.,
ATCC Accession No. CRL-9096, CHO DG44 (Urlaub, G. and Chasin, LA., Proc. Natl.
20  Acac. Sci. USA, 77(7):4216-4220 (1980))), 293 (ATCC Accession No. CRL-1573),
HeLa (ATCC Accession No. CCL-2), CV1 (ATCC Accession No. CCL-70), WOP
(Dailey, L., et al., J. Virol., 54:739-749 (1985), 3T3, 293T (Pcar, W. S., et al., Proc.
Natl. Acad. Sci. U.S.A., 90:8392-8396 (1993)) NSO cells, SP2/0, HuT 78 cells and the
like, or plants (e.g., tobacco). (See, for example, Ausubel, F.M. et al., eds. Current
25  Protocols in Molecular Biology, Greene Publishing Associates and John Wiley & Sons
Inc. (1993).) In some embodiments, the host cell is an isolated host cell and is not part
of a multicellular organism (e.g., plant or animal). In certain embodiments, the host cell

is a non-human host cell.



al bum n fragnents or al bumin variants can be used in the present invention:
SEQ ID NGO 1 (as disclosed in WD 2005077042, this sequence being explicitly
i ncor por awveadoimsmirhe present disclosure by reference); PCT/EP2010/0668HbdUM N
fragnent or variant conprising or consisting of am no acids 1-387 of 25SEQ
ID NO1 in W 2005077042; Al bum n, or fragment or variant thereof,
conprising an am no acid sequence sel ectggl_fromthe group consisting of:

(a) amino acids 54 to 61 of SEQID NGO 1 in WO 2005077042; (b) am no acids
76 to 89 of SEQID NO 1 in W 2005077042; (c) amno acids 92 to 100 of SEQ
ID NGO 1 in WO 200509 t9émion(atkb provi@® amanidddr §fddd§1n§3®i el @%6@@&‘1 -sgRidid D NO 1
in WD 2005077042; (e) am.no acids 247 to 252 of SEQ %

2005077042; (igyndamuispeceiiglieapdbotithe prrontym, QE@rlSwg\uGﬁlmtairﬁnweQ@@Bmez (9)
am no aci ds acids 362
to 368 of SE%gS?E)EIKI%&%ﬁfS%I ast%z%Q)zﬁélgo%%owé"l feafl O%g%ﬁgg&%é.g n&é%% 0%47 of SEQ
| D NO 1 i n WidB5073@4&sipp pf theirenombdrag snubdc a@dmr@iyt&@mmamtl in WO

(1) am nos acPHeBaT Py SBe st R 0P R b 200SO IR R DR

exanpl es of ﬁﬂ"[}feﬂwrﬁpr@bbﬂmaﬂmgﬂléa]gﬁﬁﬁﬂts and anal ogs for use in a TNFR1- 10
bi nding format are descrijbed 1n_ W 0307 567 which disclosure.is
i ncor porat ed her eRAfCERCT ismasds e &V &HIWORH 2. Tobrsiailspfdisclosurephat if applidly e of

the present Ecﬁé&hbodhﬂe&%ﬁﬁlg i@t 1ﬁv'8§t1cfrp|ﬁo?\éka[h%1@|r91@%n@ dlsél"oaﬂér?é“&tés Bthe

variants can be used in the present invention: "Human serum al bum n as
descri bed i npKﬁ@l@B@?@@ﬁﬂnureg@bulm mnglﬁ g@m@lc{-}dqmméa@édpugelmsellbrnlfymemt| on

bei ng ex%l ci} l 1S Pgr(a}:ﬁ %on comblm?g Elngl%%gtlab ¢ ocm%sls Eq’ﬁarac%e %’saéoer]; &t ence);

Human serum 53( bu gonsi 8t ng o I ng

pol ypepti de tbaids, sbluctafbofdighnds, a&lmSmrbmraschﬁblﬂulcﬂvdmﬁ@muh@f theei ght of
66, 500 (See, Meloun, et al., FEBS Letters 58;136 (1975); Behrg etal .
Fed. Proc. 3&3@9@(%9 ¢, apim andhigiapeutigiafl diagnors gampRstiions apd B5e81%2- 6114

(1981); M nghehital deﬁltléﬁ%lf ”’ope]rab@'hgked”%me” z@ilev@&‘ﬂl”( L3F%rIsion” A

pol ynor phic variant _or anal og or “fragnent of al bumn as described in

Wi t kanp, et atreatmpgin andH{fheragatieally-gfeciadqsed73) ;. An al bumi n fragment or
vari ant S described in EP 322094, e.g., HA(1-373., HA(1l-388), HA(1l-389),
HA( 1- 369 and HA(1-419) and fragnents bet ween 1- 25369 and 1-419; An

al bum n fragﬁ’@m\/[A)TSvarl ant as described in EP 399666, e.g., HA(1-177) and
HA(1-200) and fragnents between HA(1l-X), where X is any nunber from1l78 to
199.

Increased half-life is useful in in vivo applications of immunoglobulins,
especially antibodies and most especially antibody fragments of small size. Such
20  fragments (Fvs, disulphide bonded Fvs, Fabs, scFvs, dAbs) suffer from rapid clearance
from the body; thus, whilst they are able to reach most parts of the body rapidly, and are
quick to produce and easier to handle, their in vivo applications have been limited by
their only brief persistence in vivo. One embodiment of the invention solves this
problem by providing increased half-life of the ligands i vivo and consequently longer
25  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, 4 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



- 60 - Where a (one or nore) half-life extending noiety (e.g., albumn,
transferrin and fragnents and anal ogues thereof) is used to format the
TNFR1- bi maionrgiipsizipept i des, dAbs and ant agoni sts of t hePCHEPRM10066046 t can
be conjugated using any suitable nmethod, such as, by direct fusion to the
TNFR1- bi nding noiety (e.g., anti- 5TNFRLdAb), for exanple by using a single
nucl eotide construct that encodes a fusiLgg.protein, wherein the fusion
protein is encoded as a single polypeptide chain with the half-life
extending noiety located N or Cterninally to the TNFRL binding noiety.

Al ternat i vel YPhag@agdkgtitONMVC@Iballe 80 PerYR Publshds b Wlacp BRkkd 2" RBK &k

bet ween noi eti es ptide linker as described in WO 03076567 or WO
2004003019 (?1’4@@1@(h982kévﬁll@cﬂéﬁ§tble%)glanr@§comeﬁgpﬁrﬁ%%“oﬁuahé%jtﬂélgfharaélflébéﬁace in
the present

nvent fon) . e Ca B O R Al MR (SN IPL 1ivo
is a ponpepﬁMﬂe whi ch occurs naturally in vivo and which resists

degradati pn or nous ve un

mat eri al ? rom-t he noornﬁaem%é n(eél 3€ Wﬁsr?ﬁﬂb?w lron&%"r‘r%h é'lcllggn% ]E)Oéﬂ?e\lgﬁ 't hat
enhances ser yifidbd) domal® ahtabenibthmuitiépectdlidadpe Loigdsitio® BdRpied NEgdndom t he
extracellular matrix, proteins found in bl ood, proteins found at the bl ood
brai n barri eaCC@rdm&tOﬁh@vﬂapnttqné@M@g agp bl s 10 Bearigeed 13 srinwes witpieyn | i ver

| ung, heart, iC or
pr ot ei ns invo éanng9W§Fg§§£§§§09¢§Egﬁg§H¥ﬂgﬁﬁs b %ﬁﬁ@k%hbgﬂﬁﬁ%ﬁh&§
described t thnugdspﬁuhomhﬁshodrssélhomu;khodrsnslt)@aulrspﬂ lidves 301 ubairofln aalﬂlaM| -

TNFRL single v rlable do i n an _antagoni st .or and of

nvent i ofd i P ?r%ﬁ?@rﬁrg%“g&(r PW&POSEtFPé‘ aSReTng 4o g}&d?%e%we}!ﬁa &s‘léaéla

pol ypepti de QF. i QRER écﬁlﬂiptggﬂﬁ’fdcﬁﬁﬁl aD&holfs. TR b Qﬁbo%ihﬂler?t @t upe PR of a
dAb of the invention %hat bi nds Rf (e.g, CDRs grafted onto a suitable
prot ei n scaf fhelrangsris $kdl0ed.dn /. eor %hplm-fxi\bownplenf Spitabloadrfeslisl] taamhqubs,
receptor cla§§0§h98n%%gt§5hagsEGF dormai n) The disclosure as 25 a whole is
to be constrded”accordin gly provi de discl osure of antagoni sts using such
domai ns in place bfor@ e@lﬂ@dnﬁdﬂt Jthe SrescpspeeitiondeeyidB 200808 ELofol i mptidet ai | s of
how t o produce.diverse libraries of based on protein scaffolds an

sel ecti o a aa%ﬂ?%er%&aé? BEREPRH. B NIBF e Lth SOEIOPTIER SPTRESINg an@gand

di scl osure ofc\Whiifdid e INERRAHHnER tmaamif@ﬁm@ Sdnge of alfbht 2.5 houds/br HRke.

enbodi nent, therefore, an antagoni'st of the |nvent|on conpri ses an

i nunogl obul imorgs ermgdodlm@m,lthebloafedcmhmﬁth@rang@mbnutérhqubodbow dAbyrst dbatit has

bi ndi ng specjfi ci for TNF or t he .co nent r|t det er m.ni |ons of
such & dnn 1 houS albestiions Bha e hobeetial BBy oMt BEEER R Chac
consi sts of gugdiiteondaltcriatiHEIONSIi aoesmsitwnlayccﬁﬂmgwmeam@ﬁ@on ke

ant agoni st can be a polypeptlde that conprises a dAb (or the CDRs of a dAb)
in a sui 2@bl & kit In ByERsasl woand insbing Prdms. {neong cmbgdimere theompet |

sckv, Fab, F%Echﬂft %95% Rlabo! dlzjlxgiéa%]bo%'?g@h& i€ abb&%”cﬂly% %But% &&5 'a%&?tsa dAb

that binds T secon s 'anot her ot el
antigen or epaysog®uf &0 dgyssaboum Seddysior shout 20804k yinept Bdlbedmréﬂbash@nd or

ant agoni sts according to the invention ¢ be ted as a vari
suitabl e ant F%wltmr%q@m@ﬁ%{ eawnte%wﬁ?wetaﬁé?%ﬁ ife 18 jloragge abo tf%ﬁy Oke
formats, Ch'Hﬁiﬁ%oﬁ@&%QHQHﬁ§anHﬁH&héﬁﬂnﬂﬁhWEQHHE%mq%gggﬁ19Q55999M§5

single chai n anti bodi s bi specific anti bodies, anti heavy chali ns,

ant i body2§i gheurs. Haiarfsrthen embodimsnisstidlng wnléfoenrodﬁc rtmgs ab(futéattd' my%b‘avy chai ns
and/ or 1ight chai nt| din oi ng
(e.g, a Fv frag magn[ ad(dahon ltepqa 1ve1 tfhe [a_.vov<e % 7 a the p éé(nl} lu%veap 101, pro Vledg

a ligand or a composition comprlslng a hgand accordlng to the invention having an
AUC value (area under the curve) in the range of about 1 mg-min/ml or more. In one

embodiment, the lower end of the range is about 5, about 10, about 15, about 20, about



Fv), a Fab fragment, a Fab' fragnent, a F(ab')2 fragnent), a single

vari able domain (e.g, VH VA a dAb, and nodified versions of any of the

f or egoi ngwOesy/0smdi fi ed by the coval ent attachnment of poirERRéayloesees gl ycol
(e.g, polyethylene glycol, polypropylene glycol, polybutylene glycol) or
ot her suitable polyner). 20In sone enbodi nents, the invention provides a
ligand (e.g., an anti-TNFRL antagonist)_ghat is an 1gGlike format. Such
formats have the conventional four chain structure of an 1gG nolecule (2
heavy chains and two |ight chains), in which one or nore of the variable
regions (VH apdibei 140) abdayE000seBoiteb agedinhi. naddifion O althiaatieyealigend | n
one enbodi nent, each of the variable re ons@é{vL VH regions and 2 VL

25r egi ons) i & ff@m%l@a am%ﬁnatcdthﬁlrzyﬁn%qrﬂgﬁlsen G Hphe raseal w toaboyptedd8t one
of which is Tnl q?ﬁﬁl T, (s) or
single variagﬁé 5%%”% &t at %ﬁggéﬂ%#gd%%ﬁﬁﬁ@g%g?ggbkﬁggof@gﬁgﬁﬁcan have
t he sane speeb@ﬁéﬂ@wmmn2ﬁﬂﬁmewbhm gpetidl, ebaut &8 or dwus divegenbodi ents, t he

lgGlike format i.s tetraval ent,an ant

(oo ant - kpdiheh R CigRE PP Reb R I Mihetm 8 lded D,
exarrpl e, thefibgGht gi@apfc@fﬁsﬁmhgféaﬂlelf@udaaﬁg)sa@e@u ifsite aBdSlﬁl 160 MRFhinasl, 4bchAbs t hat
have the sanme specificity; bispecific and nprises 3 dAbs that have the
same specifi & %lg@uhkm) g BHREY. ac!wat 1t5H8tab‘P11§s75én%i‘infnf/‘@ -SA¢ 2RGWE &P 19 bopy;

bi speci fic aggy, ggﬂﬂ%ﬂse two dAbs that have the same specificity and two
dAbs that have a common but different specificity, 5 trispecific and
conprises first adesﬂtﬁﬂdndAhéwmﬁ&mlmameomhsl@mﬂpn§benhmh@hgﬂkﬁammﬁmrd dAb
with ad ferent ) fIC di fferent ificity
fromt hell{)l rs rmag%(gté)ﬁl V%Zr‘lc?r eﬁ% % g%fbamlc (S)lze’g@?erxé‘gl [e%ctl%1 f‘%ac{én tcogrrp%%i%ge f our
dAbs that eagtoupasétunaal@uinie trandfersipe@ans et Bécelfﬂﬂﬁdrgtenrahltlﬁﬁjﬂrmfei‘ﬂilﬁgﬁiﬁﬁltgs of
lgGlike formats (e.qg,. Fab, F(ab')2, Fa% scFv) g}ﬁe prepared. In
one enbodi meRPIHop “focj{%nl KRR CHRESN o é{ﬂf”illﬁéﬂloni?) a‘bf‘lﬁ YIenagndft s may
be nonoval entxdgiic wﬁjﬁ%ptldefs dﬁgm&lﬁ%%%n b e s @fh%e@%n@é&hlb@&ﬁlﬁ{%dependent

cel lul ar CytOtOXICIty function is desired, the |ligand can be an
| gd -1ike f ofrﬁamenthf a@lé@ibﬂ)éﬁ or gspa Angjdyi Re. fosmeried asarFabobabr i Kfab)a Ftah at ed
const ant Sg riant 1gG heavy chain constant region) to mnimze
bi ndi ng % recé?tors and/or ability to fix conplenent. (see e.g,Wnter

et al, GB 2, 209 7HydBilyidoic sigonf it lighnds (M dMBBALMMAR andvnlgiarrg bathe, WO
94/29351 Decenber 22, 1994 The lh“% s .of the. inventjon (E. Y

pol ypept i des VAN HHHbS %Yéb'}ﬁdslis?ﬁ eSS A v B 4nawn i the it fo ‘;g)rot ein

t hat cont ai ngxanflé, rest ﬁhmp%bﬁ%gﬂaﬂhﬁmﬁ?b@u%@% abbenidomRingdioagtantis fused
directly to a second i nmunogl obul in single variable domain. |f desired such
a format cansizapfhbgandofpititiecd fﬁtaatfon|m2rt1@ceé>€<@ré1¢éﬁrmgnmﬁﬁhéﬂlydr0¢mané§<aﬁfpﬂ e, 20
the ligapg c e § t hat
0t usad b ¢ SuFREPEharudidibked MRPAER B RENShG B4 RLE COMHIQ, LR
fused directly toTMSlzafmsrﬁm«Jghdtﬁmrtnan(esg, ﬁ@l mewélalP&lﬁ} mostonatanhddtat ddibnds serum
al bum n. Gbnerall t he or|e €t|q£ ti.de ﬂgnalns thﬁt have a
bi ndi ng si t ™R i o ﬁaaeift SPERYRg gn oy EOnARPRIS VEHE | gand
conprises a libiHdaE intérRle@tdMieahe @ifcui’a%idﬁah@élm@mtog@n HaWEKElos, i$ RMRsirable
orientations, with or without |inkers rovi Better b|nd|n%l

char act eri st fakeep Hierhydiadepamicisegohthediggnd tOéwhﬁa&eaeterév?@afe%l fgom the

dAbl -1in 2 tion are

1 oands thar Doed putPoateRRlen) Mk 1P 8- SRAGTRARIRCI e LA RN AR

char act eri st bys¢enoianirbdateaspt y londempeiibd efitidy tlecrzeeithegigand can be increased,

for example by formatting as an Ig like protein.

Half-life extension by targeting an antigen or epitope that increases half-live in vivo




- 63 - Pol ypepti des and dAbs according to the invention, including dAb
nononers, diners and triners, can be linked to an anti body Fc region,

conpri si myoana/msi21bot h of Cl12 and C1l13 donmi ns, and opPCoERRé19/0660M6 Nge
regi on. For exanple, vectors encoding ligands |inked as a single nucleotide
sequence to an Fc region may be used to prepare such 5pol ypepti des. The
i nvention noreover provides diners, trioggs and polyners of the

af orenenti oned dAb nononers. EXAMPLES 10 The bi ophysical properties of

anti body fragnents play a key role in determining if an antibody fragnent

i s devel opable as a therapeutic or not. One of these biophysical properties
is the stability of the antibody fragnent to precipitation when stored. 15
Accel erat ed st abi Th¢ pydredmpmicisizepf 93«@ Hudtswsaen hadf-blpgpy alse be ingrapsd: v

nore rapidly

pr ol onged peP?gggﬁ%¥B?%%§Q%%§ﬁ@ﬁ%, ]?gghﬁﬁkﬁgg%ﬁguk‘ﬂgf&%% ?ggggﬁ?%tion.
Ther ef or e, man@ﬂ&namﬁ@mmhmyd@mwehagmmhhimﬁﬁmnmmwsﬁhgmemhdmtbmdtaierated
stability, Due.to the ver ro ie e ially different

of “the | 1t v iSRS obABIOPE Gy ekl RERR "t f e EP R LR Frf by Glies b
20 these dAbSNMRM&i@lihg SRAf Ge%dpﬁlypepﬁlﬁe)‘&@be conjuddi&l @10ikee & anusEichciun t est
for accelerated stability is the following: all praoteins were buffer
exchanged i nfBumBsoTANg-nsapaiaitfisdesesto aef&?éém F‘%ﬁhOéﬁ frggmentpgg a4 antipysy pr

aliquots ( Coﬁﬁt?ﬁ&gﬂgﬁ pQrethptér &Aﬁaﬁ%@t §1’ sc@wr%@an %ﬁhSﬁ%@f%ﬁp)or Qﬁtl 250ul
were prepared in 0.5l eppendorf's. The first sanples (47h tife point) were

pl aced into aﬂn@v@ﬁcsﬁmﬁamAﬂﬂﬁd%OCMJle&@@V@mian@namh§A§@u@ngd@@®u1

al i quot s, £23h n oi nt C a,further hours | ater
R e T T i e S N e

al i quot s wer €Tikep4, loc#ln, (B.plAl Blgaﬂﬂbb&y,&hladiyherNhIoEahm(ﬂﬁllﬁbﬁecmf(@ekept at 4C

until they wer | din 40C oven, . After a.tot of 47h al i quots
ver e rermvedw(s%(ﬁ%gﬁ évf%rrff u éﬁtﬂﬁs?h’é‘éﬂlg H‘I‘B“iﬁ%ﬁb @la?mwwlﬁhs The A280
of each sanplguiass are ik or%@ﬁ%ﬁ%y ekdide SnPRiWphlt ocEMeRiRISulk@fdRr . to
noni tor the anpbunt of ro ein which™was still in solution. This data was

used to cal cofeains taxie fing e ora qommnosition epmpiadie palpneptife. sibedch ti me
poi nt and:t hi i he of
ot i n over “igoF il S Bl EhiEL pRRTE el bR R KRG, O
stability FodmhmﬁtmnbnﬁINﬁameMAhan six related anti-TNFRL dAbs were

eval uated, i. h-574-72, h-574-1 Emeh 574- 133,

DOMLh- 574- 138 EKA IYPEB%X"‘&&‘&& fic %%m%é’é g i lln"]ﬁé 3%“6%% at ed
anti - TNFR1 dﬁbns@ﬂ\imﬂec%ﬁt%r %@}ﬁccﬁ%ﬁﬁd -h&ursashidaticl AfentbisichpesiBing es e .oned

Sal I/ Notl in pDOML3 (a 22-derived expression vector) were transforned

to E. coli HB@zstﬂ\kf éL%v%Qa the togelongsi af vengy e gicerporated hecis by esfergpeent . The
dAbs wer 8 Pupiofi &b PE o iR SURA AR RN rah e find AR ESTiS t&Bptor (e.g, soluble

transferrin receptor), insulin, insulin-like growth factor 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),
25  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-



15 purification on Protein-A Streanline (GE Healthcare cat no. 17-1281-03),
followed by elution with 100 M d ycine pH2.0 and neutralisation with 200
mMv Tri s pwWB.20ifasezr17concentration, the dAbs were buffer exthEzngescdoas PBS by
dialysis and tested for accelerated stability at 1 ng/m . The results of
the accelerated stability are shown in Table 1, which quotes the anmount dAb
in solution at each time point as a percgatage of 20 the anount of dAb
present at t=Ch. Clone (1/0 in Solution 0.0h 2.3h 23.0h 47.0h DOMLh-574-72
100% 91% 18% 9% DOMLh- 574- 109 100% 86% 18% 8% DOMLh- 574- 133 100%

binding protein (MBP), myoglobin (Myo), prealbumin (transthyretin; PAL), retinol-
binding protein (RBP), and rheumatoid factor (RF).

Suitable proteins from the extracellular matrix include, for example, collagens,
laminins, integrins and fibronectin. Collagens are the major proteins of the extracellular

5  matrix. About 15 types of collagen molecules are currently known, found in different

parts of the body, e.g,type I collagen (accounting for 90% of body collagen) found in
bone, skin, tendon, ligaments, cornea, internal organs or type II collagen found in
cartilage, vertebral disc, notochord, and vitreous humor of the eye.

Suitable proteins from the blood include, for example, plasma proteins (e.g,

10 fibrin, a-2 macroglobulin, serum albumin, fibrinogen (e.g, fibrinogen A, fibrinogen B),
serum amyloid protein A, haptoglobin, profilin, ubiquitin, uteroglobulin and 3-2-
microglobulin), enzymes and enzyme inhibitors (e.g, plasminogen, lysozyme, cystatin
C, alpha-1-antitrypsin and pancreatic trypsin inhibitor), proteins of the immune system,
such as immunoglobulin proteins (e.g, IgA, IgD, IgE, IgG, IgM, immunoglobulin light

15  chains (kappa/lambda)), transport proteins (e.g, retinol binding protein, o-1
microglobulin), defensins (e.g, beta-defensin 1, neutrophil defensin 1, neutrophil
defensin 2 and neutrophil defensin 3) and the like.

Suitable proteins found at the blood brain barrier or in neural tissue include, for
example, melanocortin receptor, myelin, ascorbate transporter and the like.

20 Suitable polypeptides that enhance serum half-life in vivo also include proteins
localized to the kidney (e.g, polycystin, type IV collagen, organic anion transporter Kl,
Heymann's antigen), proteins localized to the liver (e.g, alcohol dehydrogenase, G250),
proteins localized to the lung (e.g, secretory component, which binds IgA), proteins
localized to the heart (e.g, HSP 27, which is associated with dilated cardiomyopathy),

25  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  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,



101% 91% 80% DOMLh- 574- 138 100% 100% 39% 18% DOMLh- 574- 156 100% 84% 17% 9%
DOMLh- 574- 180 100% 73% 12% 8% WO 2011/ 051217PCT/ EP2010/ 066046 - 65 -
WO 2011/051217 PCT/EP2010/066046

-50 -

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

5 ligand (OPGL; see Nature 402, 304-309 (1999)), OX40 (a member of the TNF receptor
family, expressed on activated T cells and specifically up-regulated in human T cell
leukemia virus type-I1 (HTLV-I)-producing cells; see Immunol. 165 (1):263-70 (2000)).
Suitable disease-specific proteins also include, for example, metalloproteases
(associated with arthritis/cancers) including CG6512 Drosophila, human paraplegin,

10 human FtsH, human AFG3L2, murine ftsH; and angiogenic growth factors, including
acidic fibroblast growth factor (FGF-1), basic fibroblast growth factor (FGF-2),
vascular endothelial growth factor/vascular permeability factor (VEGF/VPF),
transforming growth factor-a (TGF a), tumor necrosis factor-alpha (TNF-a),
angiogenin, interleukin-3 (IL-3), interleukin-8 (IL-8), platelet-derived endothelial

15  growth factor (PD-ECGF), placental growth factor (P1GF), midkine platelet-derived
growth factor-BB (PDGF), and fractalkine.

Suitable polypeptides that enhance serum half-life in vivo also include stress
proteins such as heat shock proteins (HSPs). HSPs are normally found intracellularly.
When they are found extracellularly, it is an indicator that a cell has died and spilled out

20  its contents. This unprogrammed cell death (necrosis) occurs when as a result of trauma,
disease or injury, extracellular HSPs trigger a response from the immune system.
Binding to extracellular HSP can result in localizing the compositions of the invention
to a disease site.

Suitable proteins involved in Fc transport include, for example, Brambell

25  receptor (also known as FcRB). This Fc receptor has two functions, both of which are
potentially useful for delivery. The functions are (1) transport of IgG from 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).)



DOMLh- 131- 206 100% 102% 101% 100% Tabl e 1: Accelerated stability for
anti-TNFR1L dAbs when incubated at 1 ng/m in PBS at 40C. Val ues represent
t he amourwoahiidAiRi’n sol uti on at each tinme point as a pectaEre@Egec@ict he
anount of dAb present at t=0h. 5 The anti-TNFR1 dAbs of the DOMLh-574

| i neage, with the exception of DOMLh-574- 133, tend to precipitate within
the first 47h, resulting in a substantiak|y reduced anmount of protein in
solution at this tinme point. In contrast, the anti-TNFRL dAb DOMLh-131- 206
does stay in solution for this period of tine. Therefore, stabilisation of
the dAb to 10make it nore resistant to precipitation in the accel erated
stability study is benef|C|aI Exanpl e 2: Sel ections and screeni ng of
anti - TNFR1 dgdbs thaeBaw Serwm dlbymning or i nproved bi ophysical properties. 15
To identify new dAbs mnth i nproved resistance to precipitation after

i ncubation at el evated tenperatures, error-prone PCR |ibraries were
constructed basedTbmﬁwmuénamDhﬂﬁﬁﬁxmdﬁb$ﬂnmﬁwmhhgmdﬂxﬁﬁmpmmwmhmﬁﬁnnmo9

DOMLh- 574; 13 d. DOMLh- 574- Th . lib
were e’ usiy THESECHICRERT FNEb e BRI ULt bt PSS RARNERB AN Chen
subj ect ed t oTNMR 1radadscoal damrtﬁutbnfd@ ReuRGEbunsih YA GeeadvbsHaiAY bihdhg 8hagene,

cat no. 200550 In the first round 50 ng of vector was anplified for 30
cycles in 50 afdp grdeteraning! l?wr%w%ﬁwr@maa@sof&h@mdﬁ Y ia5hset lagbodthe

fol I owi ng anp AHo'uP?tab&R AR5k !Seabogt , Qbo%@% %%Quttjbeﬁbo%%&BQBB&%OOJboutléo Sec

95C, 30 sec 50C, 1 'nm 72C, and at thé end 10 mn 72C 25°In the second
round, 0.4 | Abafk 76 ot 1r0§t abeut 200, paon 80REROUtdA0 bi dJDupﬁ(ﬁiUth(z was 108 ad as
;ggp: ate " NGRS o A0 ANPE, ATHt AYENRE LS it 1 HNEMIT RN o Lpdues k&t egene)

about 70 nM or about 10nM to about 1, about 2, about 3, about 4 or about SuM. For
example about 30 to about 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 KD as
determined by surface plasmon resonance of approximately about 1, about 50, about 70,

15 about 100, about 150, about 200, about 300 nM or about 1, about 2 or about 3 u M. In
one embodiment, for a dual specific ligand comprising a first anti-SA dAb and a second
dAb to TNFR1, the affinity (e.g., KD and/or Kox as measured by surface plasmon
resonance, e.g., using BiaCore) of the second dAb for its target is from about 1 to about
100000 times (e.g., about 100 to about 100000, or about 1000 to about 100000, or

20 about 10000 to about 100000 times) the affinity of the first dAb for SA. In one
embodiment, the serum albumin is human serum albumin (HSA). For example, the first
dAb binds SA with an affinity of approximately about 10 uM, while the second dAb
binds its target with an affinity of about 100 pM. In one embodiment, the serum
albumin is human serum albumin (HSA). In one embodiment, the first dAb binds SA

25  (e.g., HSA) with a KD of approximately about 50, for example about 70, about 100,
about 150 or about 200 nM. Details of dual specific ligands are found in W0O03002609,
WO004003019, WO2008096158 and WO04058821.

The ligands of the invention can in one embodiment comprise a dAb that binds

serum albumin (SA) with a KD as determined by surface plasmon resonance of about



vol ume using nested prinmers A5639 and A565 and anplification profile: 2 mm
95C WD 2011/051217PCT/ EP2010/ 066046 - 66 - and then 35 cycles of: 15 sec
95C, 30 swo0260@5117mi n 72C, and at the end 10 mn 72C. PCREre@d064036 Wer e
purified on 2% E-Cels using Q agen Gel Extraction kit and cut with 5 Sal
and Not | restriction endonucl eases (NEB). The digestion reaction products
were run on 2% E-CGels and the dAb-encodigg.DNA inserts were purified from
the E-gels using Q agen Gel Extraction kit. Purified inserts were |igated

into pDOVB3 phage display vector using T4 DNA ligase kit (NEB): 1040 ill of
30 nM 0. 7 i _iigiitgiabou®al aHdu{\@tabbutcaJtab@m\&%uwcab@m 1802806070, 3660t3H dvdgert 400
ill of H20 50 ill of 10xBuffer 15 ill of &% T4 DNA Ilgase 15 The
reactions wef® abaetPapkayt 69 abet 7100?b0281%al?0§1t2 @bpw 00 BRI ebetwer e

b 120, added (5 MBS T bEFro,FhARAR s FIERED SRR G HGH A
el ectropor at abuds it gbdat 61 R Gene 3Rubis@it 70 hM & abod 10hM téQbuiE,, alhgit Of €

plating on tetracycline-2xTY a l3§rose plates. On averag , 20about 2.4x108
i ndi vi duaf t rkais Borbeuit & akereSiBYt Barssemple pbeii A torbauhd0 pMas defenied 8. On

average, the&‘?r{é@@hﬁas@&??ésoﬁaﬁr@e él%gﬁe gﬁ%&ﬁ&nf‘ﬂieaﬁﬂs @?Edgﬁf}ﬁ?noﬁ{ebor to

starting sel rove si'cal’ proper
error-prone, bjpdaga (kih mm)e@tlwem q@rdeteﬁeilned:bﬁmrﬁme plalsmblh eesbnamadofTNFRL ( R&D

(brer ce. r ot GiHORBSIEY LRUB i 0! et 28 gpaulPps orcl ook O Shas 700 0

enrich for fuRCsiB0& 1, BERAS oMbl ?’}Fﬁl P bﬂéjérﬁgod@rhé’rﬁeﬂh% 'f?§ andr 88ond dAbs
pre-sel ecti on was doné using the foll owm ng protocol: -

10 are linked by a linker, for example a linker of from 1 to 4 amino aclds or from [ 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 (KD of one or both dAbs in the antagonist).

In particular embodiments of the ligands and antagonists, the dAb binds human

15  serum albumin and competes for binding to albumin with a dAb selected from the group
consisting of DOM7h-11, DOM7h-11-3, DOM7h-11-12, DOM7h-11-15, DOM7h-14,
DOM7h-14-10, DOM7h-14-18 and DOM7m-16.

In particular embodiments of the ligands and antagonists, the dAb binds human
serum albumin and competes for binding to albumin with a dAb selected from the group

20  consisting of

MSA-16, MSA-26 (See WO04003019 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),

DOM7m-16 (SEQ ID NO: 473), DOM7m-12 (SEQ ID NO: 474), DOM7m-26

25  (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
NO: 483), DOM7h-4 (SEQ ID NO: 484), DOM7h-6 (SEQ ID NO: 485), DOM7h-1
(SEQ ID NO: 486), DOM7h-7 (SEQ ID NO: 487), DOM7h-22 (SEQ ID NO: 489),



1. Block 1 m of M80 Streptavidin Dynabeads (Invitrogen) with 2% Marvel in
PBS for 1 hour at roomtenperature. 2. Block about 1011 transformng units
(Tu) phageofori/saman of the libraries in 0.5 n PBS w t hP2¥EMRINAE60Or One
hour at roomtenperature. 53. Add 0.53 Wof 47 i _iMbiotinylated human
soluble TNFRL to 0.5 ml of bl ocked phage. Incubate for 1 hour at room
tenperature. 4. Add 200 Wof bl ocked Dyngbheads to phage solution. Incubate
for 10 mi nutes at roomtenperature. 5. Wash five tinmes with PBST (PBS
with 0.1% Tween 20) 106. El ute bound phage with 500 Wof 0.1M @ ycine pH=2.
7. Neutrali za@m’vm@@smﬂgwwmm, DMY-0f (SEMHN@ 9B DAMIoRL 5 296QfIDI nput
Tu phage was recovere sel ection round for each

d of th
library. AftdO 69&9&%&%kSEQeﬁ%N%?H%fP@\%%?lmwm%b DORh-37
|-574- 138, 46O 564, 1R MBSTAn1Ibbee Slengtoues cuppol ed,

forming library A Library B 574-156 was epar at el
t his stage fOUMphbgESEd BpNay 4%@I, E@MhnlSS(SE@tI@gN@s4919érIéOWGﬁ16é8EQdDenr| ch

error - prohe. IR IpF PEPAf LASH RGeS P BPAE TR RLeEN G, ST P OBHPar ur e

(65 degrees ¢sHY INWSD3RDAMVELG(IHQ ID NO?fSOil)hBUM’Vr-ZiG(ISEQJIE&NOOBOi 80

degrees centi ade 3) Resistance to %3 i on 254) Reversi bi | i ty
of |ow pHi n NOoR00PRYGE rd%éﬁﬁ%/m]ﬂ ré(m Q@W&Qf‘dﬁEﬂdQnd 1. -
68 - In the N 9@1@71055 'E@?ﬁ)ﬂbs@b@}’DWﬁ%'(@EQIblb()aSI(ﬁSDém%B wer e
diluted to 5x10" u I'n PBS and 100 I'A aliquots were then subjected to

thermal , pr 0(%@@10 I5d\1\) PO e2d (4 HeNO: SIFZ))r DIOM7 129518 H%EDeéﬁ)ons
(sarmlesyd | Rt 0 BRI ST L AT 3803
Trypsin (Promena,)6)yDUN7is3 SEQ MNOsanpl(8se Wd2007)80802 &rdaoRsat ol thet® 100
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 W0O2007080392),

15 dADbS (dADb10), dAb 10, dAb36, dAb7r20 (DOM7120), dAb7r21 (DOM7r21),
dAb7r22 (DOM7122), dAb7123 (DOM7123), dAb7r24 (DOM7124), dAb7r25
(DOM7125), dAb7r26 (DOM7126), dAb7r27 (DOM7127), dAb7r28 (DOMT7128),
dAb7r29 (DOM7129), dAb7r29 (DOM7129), dAb7r31 (DOM7r31), dAb7r32
(DOM7r32), dAb7r33 (DOM7r33), dAb7r33 (DOM7r33), dAb7h22 (DOM7h22),

20  dAb7h23 (DOM7h23), dAb7h24 (DOM7h24), dAb7h25 (DOM7h25), dAb7h26
(DOM7h26), dAb7h27 (DOM7h27), dAb7h30 (DOM7h30), dAb7h31 (DOM7h31),
dAb2 (dAbs 4,7,41), dAb4, dAb7, dAbl1, dAb12 (dAb7m12), dAb13 (dAb 15), dAblS,
dADb16 (dAb21, dAb7m16) , dAbl7, dAb18, dAb19, dAb21, dAb22, dAb23, dAb24,
dADb25 ( dAb26, dAb7m26), dAb27, dAb30 (dAb35), dAb31, dAb33, dAb34, dADb3S,

25  dAb38 (dAb54), dAb41, dAb46 (dAbs 47, 52 and 56), dAb47, dAbS2, dAbS3, dAb54,
dADbS5S, dAb56, dAb7m12, dAb7m16, dAb7m26, dAb7r1 (DOM 7r1), dAb7r3
(DOM7r3), dAb7r4 (DOM7r4), dAb7r5 (DOM7rS), dAb7r7 (DOM7r7), dAb7r8
(DOM718), dAb7r13 (DOM7r13), dAb7r14 (DOM7r14), dAb7r15 (DOM7rl5),
dAb7r16 (DOM7r16), dAb7r17 (DOM7r17), dAb7r18 (DOM7r18), dAb7r19



ug/mL of trypsin for 2 h at 37C in PBS and control incubations were done at
roomtenperature for 2h in PBS (sanples 8 and 9). Follow ng incubation, 50
| A of 2xGuvopbatsi1arot ease i nhibitors (Roche 04 693 116 @OTI)EP2as/0ecdded t o
each of sanples 5-9. For the acid selections, sanples 10 to 13, phage were
diluted 10-fold fromthe 10 phage stock into 420 I A of HNC buffer (5 nM
HEPES, 5 mM NaCl, 100 nMcitrate, pH=3.2}4_.At the end of the incubation
(length of acid incubation for each sanple is indicated in Table 2), the
sanples were neutralized with 80 IA of Tris buffer. After incubation in

these st reSS(D@Nmrtg)ommm@m? ﬁAmr(mm&w@wb@MMB dAbIh7

functionally active atio human sol ubl e

TRERL aq. db6apMIba. d00ves mpwﬁa&p%bw(@&MW)&whwﬁoww%ﬁéh ito the
prot ocol use V@‘éﬁh t r gf i sher.
For all sel eg%l ons &ahﬁ{)ﬁ;ﬂt h Li bﬂgrz?é%ﬁ)zhg fﬁ (ﬂﬁ@hﬁg?g élgkéﬁ

recover ed vvadAhmle(rD@Mépﬂ)aatndl dP§379h©KRﬁM7rp2)|'€§b¢ W@ZOOS(l&fdé&[ﬁthdc;oSpﬂw@e wer e
anplified_for,_a next ro n (? n 1se|e?¥ionsfor
i nproved proP&rt ?eégencF%d“ é"é‘t%@l“egf%s at“ﬁgheér Ir“é%et“i o]y %%‘H&‘}F%ro"}{%“l?@@&ri d the Tu
phage recovehedinfiyaafeeaet aff fokif @att\WotHei dNcRIs iR Sf EctpRéschbaft Abgtnativeput for
all selections was 5x101 Tu phage. = Selection conditions Library A Library
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In certain embodiments, the dAb binds human serum albumin and comprises an
10 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 DOM7h-11, DOM7h-11-3,
DOM7h-11-12, DOM7h-11-15, DOM7h-14, DOM7h-14-10, DOM7h-14-18 and
15 DOM7m-16.
In certain embodiments, the dAb 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 the amino acid
20  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),
DOM7r-4 (SEQ ID NO: 478), DOM7r-5 (SEQ ID NO: 479), DOM7r-7 (SEQ ID NO:
25  480), DOM7r-8 (SEQ ID NO: 481), DOM7h-2 (SEQ ID NO: 482), DOM7h-3 (SEQ ID
NO: 483), DOM7h-4 (SEQ ID NO: 484), DOM7h-6 (SEQ ID NO: 485), DOM7h-1
(SEQ ID NO: 486), DOM7h-7 (SEQ ID NO: 487), DOM7h-22 (SEQ ID NO: 489),
DOM7h-23 (SEQ ID NO: 490), DOM7h-24 (SEQ ID NO: 491), DOM7h-25 (SEQ ID
NO: 492), DOM7h-26 (SEQ ID NO: 493), DOM7h-21 (SEQ ID NO: 494), DOM7h-27
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(SEQ ID NO: 495), DOM7h-8 (SEQ ID NO: 496), DOM7r-13 (SEQ ID NO: 497),
DOMT7r-14 (SEQ ID NO: 498), DOM7r-15 (SEQ ID NO: 499), DOM7r-16 (SEQ ID
NO: 500), DOM7r-17 (SEQ ID NO: 501), DOM7r-18 (SEQ ID NO: 502), DOM7r-19
(SEQ ID NO: 503), DOM7r-20 (SEQ ID NO: 504), DOM7r-21 (SEQ ID NO: 505),
DOM7r-22 (SEQ ID NO: 506), DOM7r-23 (SEQ ID NO: 507), DOM7r-24 (SEQ ID
NO: 508), DOM7r-25 (SEQ ID NO: 509), DOM7r-26 (SEQ ID NO: 510), DOM7r-27
(SEQ ID NO: 511), DOM7r-28 (SEQ ID NO: 512), DOM7r-29 (SEQ ID NO: 513),
DOM7r-30 (SEQ ID NO: 514), DOM7r-31 (SEQ ID NO: 515), DOM7r-32 (SEQ ID
NO: 516), DOM7r-33 (SEQ ID NO: 517) (the SEQ ID No’s in this paragraph are those
that appear in W02007080392),

dAbg, dAb 10, dAb36, dAb7r20, dAb7r21, dAb7r22, dAb7r23, dAb7r24,
dAb7125, dAb7r26, dAb7r27, dAb7r28, dAb7r29, dAb7r30, dAb7r31, dAb7r32,
dAb7r33, dAb7h21, dAb7h22, dAb7h23, Ab7h24, Ab7h25, Ab7h26, dAb7h27,
dAb7h30, dAb7h31, dAb2, dAb4, dAb7, dAbl1, dAbl2, dAbl13, dAblS5, dAble6,
dAb17, dAb1S, dAb19, dAb21, dAb22, dAb23, dAb24, dAb25, dAb26, dAb27, dADb30,
dAb31, dAb33, dAb34, dAb35, dAb38, dAb41, dAb46, dAb47, dAbS2, dAbS3, dAb54,
dAb55, dAb56, dAb7m12, dAb7m16, dAb7m26, dAb7rl, dAb7r3, dAb7r4, dAb71S,
dAb7r7, dAb7r8, dAb7r13, dAb7r14, dAb7r15, dAb7r16, dAb7r17, dAb7r18, dAb7r19,
dAb7hl, dAb7h2, dAb7h6, dAb7h7, dAb7hE, 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-11-3 or DOM7h-14-10.

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
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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 NO:497),
DOM7r-14 (SEQ ID NO:498), DOM7h-22 (SEQ ID NO:489), DOM7h-23 (SEQ ID
NO:490), DOM7h-24 (SEQ ID NO:491), DOM7h-25 (SEQ ID NO:492), DOM7h-26
(SEQ ID NO:493), DOM7h-21 (SEQ ID NO:494) or DOM7h-27 (SEQ ID NO:495)
(the SEQ ID No’s in this paragraph are those that appear in W0O2007080392), or

dADbS, dAb 10, dAb36, dAb7h21, dAb7h22, dAb7h23, Ab7h24, Ab7h25,
Ab7h26, dAb7h27, dAb7h30, dAb7h31, dAb2, dAb4, dAb7, dAbl1, dAb12, dAbl13,
dAblS, dAbl6, dAb17, dAb1S, dADb19, dAb21, dAb22, dAb23, dAb24, dAb25, dAb26,
dAb27, dAb30, dAb31, dAb33, dAb34, dAb35, dAb3S, dAb41, dAb46, dAb47, dADS2,
dAb53, dAb54, dAbSS, dAb56, dAb7hl, dAb7h2, dAb7h6, dAb7h7, dAb7h8, dAb7h9,
dAb7h10, dAb7h11, dAb7h12, dAb7h13 or dAb7h14.

In certain embodiments, the dAb 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 the amino acid
sequence of a dAb sclected from the group consisting of

DOM7h-2 (SEQ ID NO:482), DOM7h-6 (SEQ ID NO:485), DOM7h-1 (SEQ
ID NO:486), DOM7h-7 (SEQ ID NO:487), DOM7h-8 (SEQ ID NO:496), DOM7h-22
(SEQ ID NO:489), DOM7h-23 (SEQ ID NO:490), DOM7h-24 (SEQ ID NO:491),
DOM7h-25 (SEQ ID NO:492), DOM7h-26 (SEQ ID NO:493), DOM7h-21 (SEQ ID
NO:494), DOM7h-27 (SEQ ID NO:495) (the SEQ ID No’s in this paragraph are those
that appear in W0O2007080392),

dAb7h21, dAb7h22, dAb7h23, Ab7h24, Ab7h25, Ab7h26, dAb7h27, dAb7h30,
dAb7h31, dAb2, dAb4, dAb7, dAb38, dAb41, 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
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In more particular embodiments, the dAb is a Vg dAb that binds human serum

albumin and has an amino acid sequence sclected from dAb7h30 and dAb7h31.
In more particular embodiments, the dAb is dAb7h11 or dAb7h14. In an

example, the dAb is DOM7h-11-3. In another example, the dAb is DOM7h-14-10.

10 In other embodiments, the dAb, ligand or antagonist binds human serum

albumin and comprises one, two or three of the CDRs of any of the foregoing amino

acid sequences, e¢g one, two or three of the CDRs of DOM7h-11-3, DOM7h-14-10,

dAb7h11 or dAb7h14.
Suitable Camelid Vi that bind serum albumin include those disclosed in WO

15  2004/041862 (Ablynx N.V.) and in WO2007080392 (which Vg sequences and their

nucleic acid counterpart are incorporated herein by reference and form part of the
disclosure of the present text), such as Sequence A (SEQ ID NO:518), Sequence B
(SEQ ID NO:519), Sequence C (SEQ ID NO:520), Sequence D (SEQ ID NO:521),
Sequence E (SEQ ID NO:522), Sequence F (SEQ ID NO:523), Sequence G (SEQ ID

20  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

25  (Ablynx N.V.). In certain embodiments, the Camelid VHH 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 any one of SEQ ID NOS:518-534,
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these sequence numbers corresponding to those cited in WO2007080392 or WO
2004/041862.

In some embodiments, the ligand or antagonist comprises an anti-serum albumin

dAb that competes with any anti-serum albumin dAb disclosed herein for binding to
5  serum albumin (e.g, human serum albumin).

In an alternative embodiment, the antagonist or ligand comprises a binding
moiety specific for SA (e.g., human SA), wherein the moiety comprises non-
immunoglobulin sequences as described in WO2008096158, the disclosure of these
binding moieties, their methods of production and selection (e.g., from diverse libraries)

10 and their sequences are incorporated herein by reference as part of the disclosure of the

present text)

Conjugation to a half-life extending moiety (e.g.. albumin)

15 In one embodiment, a (one or more) half-life extending moiety (e.g., albumin,
transferrin and fragments and analogues thereof) is conjugated or associated with the
TNFR1-binding polypeptide, dAb or antagonist of the invention. Examples of suitable
albumin, albumin fragments or albumin variants for use in a TNFR1-binding format are
described in WO 2005077042, which disclosure is incorporated herein by reference and

20  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

25 SEQ ID NO:1 in WO 2005077042,

o 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
2005077042; (c) amino acids 92 to 100 of SEQ ID NO:1 in WO 2005077042; (d)
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amino acids 170 to 176 of SEQ ID NO:1 in WO 2005077042; (¢) amino acids
247 to 252 of SEQ ID NO:1 in WO 2005077042; (f) amino acids 266 to 277 of
SEQ ID NO:1 in WO 2005077042; (g) amino acids 280 to 288 of SEQ ID NO:1
in WO 2005077042; (h) amino acids 362 to 368 of SEQ ID NO:1 in WO

5 2005077042; (i) amino acids 439 to 447 of SEQ ID NO:1 in WO 2005077042
(j) amino acids 462 to 475 of SEQ ID NO:1 in WO 2005077042; (k) amino
acids 478 to 486 of SEQ ID NO:1 in WO 2005077042; and (1) amino acids 560
to 566 of SEQ ID NO:1 in WO 2005077042.

Further examples of suitable albumin, fragments and analogs for use in a TNFR1-
10  binding format are described in WO 03076567, which disclosure is incorporated herein
by reference and which forms part of the disclosure of the present text. In particular,

the following albumin, fragments or variants can be used in the present invention:

e Human serum albumin as described in WO 03076567, ¢.g., in figure 3 (this
sequence information being explicitly incorporated into the present disclosure
15 by reference);,
e Human serum albumin (HA) consisting of a single non-glycosylated polypeptide
chain of 585 amino acids with a formula molecular weight of 66,500 (See,
Meloun, et al., FEBS Letters 58:136 (1975); Behrens, et al., Fed. Proc. 34:591
(1975); Lawn, et al., Nucleic Acids Research 9:6102-6114 (1981); Minghetti, et
20 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, ¢.g., HA(1-373.,
HA(1-388), HA(1-389), HA(1-369), and HA(1-419) and fragments between 1-
25 369 and 1-419;
e An albumin fragment or variant as described in EP 399666, ¢.g., HA(1-177)
and HA(1-200) and fragments between HA(1-X), where X is any number from
178 to 199.
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Where a (one or more) half-life extending moiety (e.g., albumin, transferrin
and fragments and analogues thereof) is used to format the TNFR1-binding
polypeptides, dAbs and antagonists of the invention, it can be conjugated using any
suitable method, such as, by direct fusion to the TNFR1-binding moiety (e.g., anti-

5 TNFR1dAb), for example by using a single nucleotide construct that encodes a fusion
protein, wherein the fusion protein is encoded as a single polypeptide chain with the
half-life extending moiety located N- or C-terminally to the TNFR1 binding moiety.
Alternatively, conjugation can be achieved by using a peptide linker between moieties,
e.g., a peptide linker as described in WO 03076567 or WO 2004003019 (these linker

10 disclosures being incorporated by reference in the present disclosure to provide
examples for use in the present invention). Typically, a polypeptide that enhances
serum half-life in vivo is a polypeptide which occurs naturally in vivo and which resists
degradation or removal by endogenous mechanisms which remove unwanted material
from the organism (e.g, human). For example, a polypeptide that enhances serum half-

15 life in vivo can be selected from proteins from the extracellular matrix, proteins found in
blood, proteins found at the blood brain barrier or in neural tissue, proteins localized to
the kidney, liver, lung, heart, skin or bone, stress proteins, disease-specific proteins, or
proteins involved in Fc transport.

In embodiments of the invention described throughout this disclosure, instead of the

20  use of an anti- TNFR1 single variable domain (“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
TNFRI1 (e.g, CDRs grafted onto a suitable protein scaffold or skeleton, eg an affibody,
an SpA scaffold, an LDL receptor class A domain or an EGF domain) The disclosure as

25 awhole is to be construed accordingly to provide disclosure of antagonists using such
domains in place of a dAb. In this respect, see WO2008096158 for details of how to
produce diverse libraries of based on protein scaffolds and selection and
characterization of domains from such libraries, the disclosure of which is incorporated

by reference).
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both libraries were taken forward to the next round of selection. The phage
outputs were anplified by a round of infggtion of E. coli and subsequently
S5purified and concentrated to 2x10" Tu/m.

In one embodiment, therefore, an antagonist of the invention comprises an
immunoglobulin single variable domain or domain antibody (dAb) that has binding
specificity for TNFR1 or the complementarity determining regions of such a dAbina
suitable format. The antagonist can be a polypeptide that consists of such a dAb, or

5  consists essentially of such a dAb. The antagonist can be a polypeptide that comprises a
dAb (or the CDRs of a dAb) in a suitable format, such as an antibody format (e.g, 1gG-
like format, scFv, Fab, Fab’, F(ab’),), or a dual specific ligand that comprises a dAb that
binds TNFR1 and a second dAb that binds another target protein, antigen or epitope
(e.g, serum albumin).

10 Polypeptides, dAbs and antagonists according to the invention can be formatted as a
variety of suitable antibody formats that are known in the art, such as, IgG-like formats,
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

15  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 variable domain (e.g,
Vu, V1), a dAb, and modified versions of any of the foregoing (e.g, modified by the
covalent attachment of polyalkylene glycol (e.g, polyethylene glycol, polypropylene
glycol, polybutylene glycol) or other suitable polymer).

20 In some embodiments, the invention provides a ligand (e.g., an anti-TNFR1
antagonist) that is an IgG-like format. Such formats have the conventional four chain
structure of an IgG molecule (2 heavy chains and two light chains), in which one or
more of the variable regions (Vg and or V) have been replaced with a dAb of the
invention. In one embodiment, each of the variable regions (2 Vi regions and 2 Vi,

25  regions) is replaced with a dAb or single variable domain, at least one of which is an
anti- TNFR1 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- TNFR1 only), two (e.g., anti- TNFR1 and anti-SA), three or four specificities.
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I ncubation at, (& @AY thASabQUltRrent specificity; bispecific and comprise two dAbs that have
the same specificity and two dAbs that have a common but different specificity;
5  trispecific and comprises first and second dAbs that have the same specificity, a third
dAb with a different specificity and a fourth dAb with a different specificity from the
first, second and third dAbs; or tetraspecific and comprise four dAbs that each have a
different specificity. Antigen-binding fragments of IgG-like formats (e.g, Fab, F(ab’),,
Fab’, Fv, scFy) can be prepared. In one embodiment, the IgG-like formats or antigen-
10  binding fragments may be monovalent for TNFR1. If complement activation and/or
antibody dependent cellular cytotoxicity (ADCC) function is desired, the ligand can be
an IgG1-like format. If desired, the IgG-like format can comprise a mutated constant
region (variant IgG heavy chain constant region) to minimize binding to Fe receptors and/or
ability to fix complement. (see e.g, Winter et al, GB 2,209,757 B; Morrison et al., WO
15 89/07142; Morgan et al., WO 94/29351, December 22, 1994).

The ligands of the invention (e.g., polypeptides, dAbs and antagonists) can be
formatted as a fusion protein that contains a first immunoglobulin single variable
domain that is fused directly to a second immunoglobulin single variable domain. If
desired such a format can further comprise a half-life extending moiety. For example,

20  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

25  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.
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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 Cy2 and
Cy3 domains, and optionally a hinge region. For example, vectors encoding ligands
linked as a single nucleotide sequence to an Fc region may be used to prepare such
5  polypeptides.
The invention moreover provides dimers, trimers and polymers of the

aforementioned dAb monomers.

EXAMPLES
10

The biophysical properties of antibody fragments play a key role in determining if an
antibody fragment is developable as a therapeutic or not. One of these biophysical
properties is the stability of the antibody fragment to precipitation when stored.
15  Accclerated stability testing is a technique used to evaluate stability more rapidly by
incubating the protein at elevated temperatures for prolonged periods of time and then
determining the level of precipitation. Therefore, we characterised seven anti-TNFR1
dAbs for their accelerated stability. Due to the very different properties (especially
different Tm) of the individual dAbs to be studied, the accelerated stability studies of
20  these dAbs were all carried out at 40°C.

The protocol used to test for accelerated stability is the following: all proteins
were buffer exchanged into PBS and adjusted to a concentration of 1 mg/ml. Four
aliquots (corresponding to 4 time points; Oh, 2h, 23h and 47h) of 250ul were prepared
in 0.5ml eppendorfs. The first samples (47h time point) were placed into an oven set at

25  40°C; 24 hours later the second 250l aliquots (23h time point) were placed in the oven,;
a further 20 hours later the third 250ul aliquots (2h time point) were placed in the oven;
the Oh aliquots were kept at 4°C during this study. All aliquots were kept at 4°C until
they were placed in the 40°C oven. After a total of 47h all aliquots were removed from

the oven and centrifuged at 16,100xg for 10mins. The A280 of cach sample was
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measured, using a 96-well UV plate reader, to monitor the amount of protein which was
still in solution. This data was used to calculate the protein concentration for each
protein at each time point and this was in turn plotted against time to monitor the loss of

protein over time.

Example 1:Testing anti-TNFRI1 dAbs for accelerated stability

For the anti-TNFR1 dAbs, six related anti-TNFR1 dAbs were evaluated, i.c.
DOM1h-574-72, DOM1h-574-109, DOM1h-574-133, DOM1h-574-138, DOM1h-574-
156 and DOM1h-574-180, as well as the unrelated anti-TNFR1 dAb DOMI1h-131-206.
Genetic constructs of all these dAbs cloned Sall/Notl in pDOM13 (a pBR322-derived
expression vector) were transformed to E. coli HB2151 followed by protein expression
in the supernatant. The dAbs were purified from the supernatant in a single-step
purification on Protein-A Streamline (GE Healthcare cat no. 17-1281-03), followed by
elution with 100 mM Glycine pH2.0 and neutralisation with 200 mM Tris pHS8. After
concentration, the dAbs were buffer exchanged to PBS by dialysis and tested for
accelerated stability at 1 mg/ml. The results of the accelerated stability are shown in
Table 1, which quotes the amount dAb in solution at each time point as a percentage of

the amount of dAb present at t=0h.

Clone % in Solution
0.0h 2.3h 23.0h 47.0h

DOM1h-574-72 100% 91% 18% 9%
DOM1h-574-109 100% 86% 18% 8%
DOM1h-574-133 100% 101% 91% 80%
DOM1h-574-138 100% 100% 39% 18%
DOM1h-574-156 100% 84% 17% 9%
DOM1h-574-180 100% 73% 12% 8%




Trypsin 100 iag/ m37C for 18 hours in PBS 2x107 3x103 10 9 Room
tenperature, Recovery with ligand 5x101 3x101 11 9 Room tenperature,
Recovery wiptzhountsidirgand 0 1000 12 12 pH3.2 at 37C for 6PhomP2018:08096 3x109
13 12 pH3.2 at 37C for 18 hours
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DOM1h-131-206 100% 102% 101% 100%

Table 1: Accelerated stability for anti-TNFR1 dAbs when incubated at 1 mg/ml in PBS
at 40°C. Values represent the amount of dAb in solution at each time point as a

percentage of the amount of dAb present at t=0h.

The anti-TNFR1 dAbs of the DOM1h-574 lineage, with the exception of DOM1h-574-
133, tend to precipitate within the first 47h, resulting in a substantially reduced amount
of protein in solution at this time point. In contrast, the anti-TNFR1 dAb DOM1h-131-
206 does stay in solution for this period of time. Therefore, stabilisation of the dAb to

10 make it more resistant to precipitation in the accelerated stability study is beneficial.

Example 2: Selections and screening of anti-TNFRI1 dAb lineage DOMIh-574 for

improved biophysical properties.

15
To identify new dAbs with improved resistance to precipitation after incubation at
elevated temperatures, error-prone PCR libraries were constructed based on five anti-
TNFR1 dAbs: DOM1h-574-156, DOM1h-574-109, DOM1h-574-138, DOM1h-574-
162 and DOM1h-574-180. The error-prone libraries were made using these clones in

20  the pDOMI13 vector as template and then subjected to two rounds of error-prone PCR
using GeneMorph II (Stratagene, cat no. 200550). In the first round 50 ng of vector was
amplified for 30 cycles in 50 pl volume using the oligonucleotides AS9 and AS339 and
the following amplification profile: 2 min 95°C and then 30 cycles of: 15 sec 95°C,
30 sec 50°C, 1 min 72°C; and at the end 10 min 72°C

25
In the second round, 0.4 ul of the first error-prone PCR reaction product was used as
template in the second round of mutagenesis with GeneMorph II (Strategene) 200 ul
volume using nested primers AS639 and AS65 and amplification profile: 2 min 95°C



5000 3x103 14 12 Room tenperature, Recovery with ligand |Ix1011 5x101 15 12
Room t enperature, Recovery wi thout |igand 2x103 1.0x103 Phage outputs from
round 2 awo 20ownse213 were anplified and subsequent|y puriPCirag2e0m66046
concentrated to | x1013 Tu/m . Bacterial cultures (100 m ), infected with
the phage from5 the selection outputs, were grown and used for recovery of
doubl e- st randed phage DNA using Q agen Mgli DNA purification colums

(Q agen). The dAb inserts from Round 2, selections 1 and 4 of libraries A
and B, as well as Round 10 3 Library A selections 2, 5, 9, 12 , 13 and
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respective phage preparation aliquots using Taq polynerase with prinmers CE2

and CE3. The7&fplification products were gel purified WO
2011/ 051217PCT/ EP2010/ 066046 - 73 -

PCR products were purified on 2% E-Gels using Qiagen Gel Extraction kit and cut with

5 Sal I and Not I restriction endonucleases (NEB). The digestion reaction products were
run on 2% E-Gels and the dAb-encoding DNA inserts were purified from the E-gels
using Qiagen Gel Extraction kit. Purified inserts were ligated into pDOM33 phage
display vector using T4 DNA ligase kit (NEB):

10 40 pl of 30 nM 0.7 pg/ul Sal I/Not I-cut pPDOM33 vector
30 ul of 300 nM insert
400 ul of H,O
50 ul of 10xBuffer
15 pl of 400U/l T4 DNA ligase
15
The reactions were incubated at 16°C for 18 hours. The reaction products were phenol-
chloroform extracted, ethanol precipitated and dissolved in 50 ul of H,O, added to 400
ul of electrocompetent TB1 E. coli cells and electroporated using Bio-Rad Gene Pulser
IT in 100 ul volume, before plating on tetracycline-2xTY agarose plates. On average,
20  about 2.4x10°® individual transformants were obtained for each of the five libraries. On

average, there were about three amino acid mutations per gene.

Prior to starting selections for improved biophysical properties, the five, error-prone,
phage libraries were pre-selected on soluble human TNFR1 (R&D Systems), which had
25  been biotinylated using EZ-Link Sulfo-NHS-LC-Biotin (Pierce Protein Research
Products, Rockford Illinois, cat no. 21327), to enrich for functional phage with TNFR1

binding properties. The pre-selection was done using the following protocol:



and cut with Sal | and Not | restriction enzynes before being cloned into
pDOML3 vector for sequencing and expression. Analysis of selection results:
5 Anal ysiwoab1psedis of DNA sequences of DOMLh-574 vari amC3/EPedient@ds af t er
round 3 fromLibrary B using the above nentioned phage sel ections, reveal ed
that different selection pressures had preferentially enriched different
sets of nutations, as summarized in Tablg;5. Certain nutations observed are
al so present in the dAbs used as starting point for selections, i.e. 30V
and 62A are present in DOMLh-574-180, 30V is 10 present in DOMLh-574-109

and 100A is presseBlockn mQYNR DS rebBSidid BRhsbehds (Buagiey) wiEeAtaRgl the
positions and changes nost frequently found for each sel ection condition.
The nunber of * + PBP&OT InfAug atog@ tePER®IS- el ati ve frequency of that

i no-acid [ [ AL NG : : 2A 94V
ig}) EO 188;\ 6rSeCS '+2$ ugg_ocg%gaﬁ non graﬁgfglqﬁlqlg Ofitd @ u%ﬁl@e@e for caPPo PRSI BAMeSif . §

ml PBS with 2% Marvel for one hour at room temperature.
5 3. Add 0.53 pl of 47 uM biotinylated human soluble TNFR1 to 0.5 ml of blocked
phage. Incubate for 1 hour at room temperature.
4. Add 200 pl of blocked Dynabeads to phage solution. Incubate for 10 minutes at
room temperature.
5. Wash five times with PBST (PBS with 0.1% Tween 20)
10 6. Elute bound phage with 500 pul of 0.1M Glycine pH=2.
7. Neutralized eluted phage with 100 ul of I M Tris pHS.

About 2% of input Tu phage was recovered at the end of the pre-selection round for
cach library. After pre-selection, the libraries for DOM1h-574-109, DOM 1h-574-138,

15 DOMI1h-574-162 and DOM1h-574-180 lead clones were pooled, forming library A.
Library B for DOM1h-574-156 was kept separately.

At this stage four phage-display selection strategies were adopted to enrich for
DOM1h-574 variants with improved biophysical properties from these error-prone PCR
20 libraries:

1) Kinetic stability at elevated temperatures (65 degrees centigrade)
2) Reversibility of thermal denaturation (80 degrees centigrade)
3) Resistance to protease digestion

25 4) Reversibility of low pH-induced denaturation.

Phage display library selection Round 1.
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In the first round of phage-display selection, Libraries A and B were diluted to 5x10"

Tu/ml in PBS and 100 pl aliquots were then subjected to thermal, protease or low pH

pre-treatment. For the thermal selections (samples 1 to 4, Table 2), temperatures of 50

°C to 80°C were used and periods of incubation were either 2h or 10 min, as indicated

in Table 2 Trypsin (Promega, V511) selection (samples 5 to 7) were done at 10 to 100

ng/ml of trypsin for 2 h at 37°C in PBS and control incubations were done at room

temperature for 2h in PBS (samples 8 and 9). Following incubation, 50 pl of

2xComplete protease inhibitors (Roche 04 693 116 001) was added to each of samples

5-9. For the acid selections, samples 10 to 13, phage were diluted 10-fold from the
phage stock into 420 ul of HNC buffer (5 mM HEPES, 5 mM NaCl, 100 mM citrate,

pH=3.2). At the end of the incubation (length of acid incubation for each sample is

indicated in Table 2), the samples were neutralized with 80 pl of Tris buffer.

After incubation in these stress conditions, the phage libraries were seclected for

functionally active dAbs through incubation with biotinylated human soluble TNFRI,

as described above in the pre-selection step. The only change to the protocol used was

that ten washing steps were performed using a Kingfisher. For all selections with both

Libraries A and B the number of phage recovered was determined and is shown in

Table 2. Subsequently phage were amplified for a next round of selection.

Table 2: Round 1 seclections for improved propertics. Indicated are the selection

conditions used and the Tu phage recovered from cach of the two libraries after

selection. Input for all selections was 5x10'° Tu phage.

Selection conditions Library A | Library B
1 | Incubation at 50°C for two hours 4x10’ 1x10°
2 | Incubation at 55°C for two hours 3x10’ 7x107
3 | Incubation at 60°C for two hours 1x10 2x107
4 | Incubation at 80°C for ten minutes 5x10° 1x107
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DOMLh- 574- 156
12 | pH3.2 at 37°C for 2 hours 5x10° 1x10°

13 | pH3.2 on ice for | min 1x10° 7x107

Based on recovery levels, the outputs from selections 3, 4, 5 and 12 for both libraries
(and selection 6 from library A) were taken forward to a second round of selection. The
5  phage outputs were amplified by a round of infection of E. coli and subsequently

purified and concentrated to 2x10'* Tu/ml.

Phage display library selection Round 2.

Outputs from the first round of selections from libraries A and B were diluted to 5x10"

Tu/ml in PBS and 100 pl aliquots of each were used for the second round of sclection.
10 Although the same protocol was used, the selection conditions were modified as

summarised in Table 3

Table 3: Round 2 selection inputs, conditions and recovery. Input refers to selection
condition reference used in round 1. For library A, the sclection outputs for conditions 5
15 and 6 in round 1 were pooled and the pool used where indicated with a “*”. Selection
conditions included negative controls for background binding in the absence of ligand.

Input for all selections was 5x10'® Tu phage.

Input from | Selection conditions Recovered | Recovered




when neasured at 40 degrees centi grade.

Whereas the starting clone,

DOMLh-574-156 15 gi ves an absorbance of 1.08 at 320 nm after 40h at 40C,
i ndi cat i nyotzhatosa213i gni fi cant anount of protein has preecpiEratiodsoonany of
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the protein is stil
accel erated stability at 40C for 40h,
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in solution.

DOMLh- 574- 191, DOMLh-574-192, DOMLh-574-196, DOMLh-574-201, DOMLh- 20
574-204, DOMLh-574-205, DOMLh-574-206 and DOMLh-574-208. Table 6: Novel

indicating that a | arge portion of
The nost pronounced increases in
aregobserved for DOMLh-574-188,

dAbs tested|for [gerglierated stability. For each dAb [yl ndi [CRE 86mf r om
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2011/ 051217PCT/ EP2010/ 0666884 75 - PBS
3 3 Room temperature, Recovery without 0 0
ligand
4 |4 Incubation at 80°C for ten minutes 1.5x10" 3.5x10°
5 4 Room temperature, Recovery with 1.5x10" 2.5x10"
ligand
6 4 Room temperature, Recovery without 0 0
ligand
7 |5 Trypsin 10 ug/ml 37°C for 2 hours in *3x10° 3x10°
PBS
8 5 Trypsin 30 pg/ml 37°C for 2 hours in *1.5x10 2x10’
PBS
9 |5 Trypsin 100 pg/ml 37°C, 2 hours in *1.5x107 | 2x10°
PBS
10 |5 Room temperature, Recovery with *4x10" 5x10"
ligand
11 5 Room temperature, Recovery without *0 0
ligand
12 |12 pH3.2 at 37°C for 4 hours 1.5x10° 1x10°
13 |12 pH3.2 at 37°C for overnight 1x10’ 5x10°
14 |12 Room temperature, Recovery with 5x10" 2.5x10"
ligand
15 |12 Room temperature, Recovery without 5x10" 0

ligand
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Phage outputs were purified and concentrated to 1x10" Tu/ml. Outputs from selections
1, 4,9 and 12 for both libraries were taken forward to the next round of selection. The
phage outputs were amplified by a round of infection of E. coli and subsequently

purified and concentrated to 2x10'* Tu/ml.

Phage display library selection Round 3.

Outputs from the second round of selections from libraries A and B were diluted to
5x10" Tu/ml in PBS and 100 pl aliquots of each were used for the third round of
selection. Although the same protocol was used, the selection conditions were modified

as summarised in Table 4

Table 4: Round 3 selection inputs, conditions and recovery. Input refers to selection
condition reference used in round 2. Selection conditions included negative controls for
background binding in the absence of ligand. Input for all selections was 5x10'° Tu

phage, the recoveries were in a volume of 0.5ml and results are expressed in Tu/ml.

Input from | Selection conditions Recovered Tu | Recovered
Round 2 from Library | Tu from
selection A Library B
1 1 Incubation at 60°C for six hours 0 100
2 1 Incubation at 60°C for 18 hours 30 100
3 | Room temperature, Recovery with 1x10" 5x10"
ligand
4 | Room temperature, Recovery 0 0
without ligand
5 4 Incubation at 80°C for twenty 8 20
minutes
6 4 Room temperature, Recovery with 1x10" 3x10"™




trypsin 0.94 2 DOMLh-574-191 B pH 3.2, 6h 0.37 1.6 DOMLh-574-192 B pH 3. 2,
18h 0.4 2 DOMLh-574-193 B 65C, 18h 2.0 DOMLh-574-194 B 65C, 18h
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ligand

7 4 Room temperature, Recovery 0 4x10°

without ligand

8 9 Trypsin 100 pg/ml 37°C for 6 hours | 1x10’ 3x10°
in PBS

9 9 Trypsin 100 pg/ml 37°C for 18 2x10’ 3x10°
hours in PBS

10 |9 Room temperature, Recovery with 5x10™ 3x10™
ligand

11 9 Room temperature, Recovery 0 1000
without ligand

12 |12 pH3.2 at 37°C for 6 hours 3x10° 3x10°

13 |12 pH3.2 at 37°C for 18 hours 5000 3x10°

14 |12 Room temperature, Recovery with 1x10" 5x10"
ligand

15 12 Room temperature, Recovery 2x10° 1.0x10°

without ligand

Phage outputs from round 2 and round 3 were amplified and subsequently purified and
concentrated to 1x10" Tu/ml. Bacterial cultures (100 ml), infected with the phage from
5  the selection outputs, were grown and used for recovery of double-stranded phage DNA

using Qiagen Midi DNA purification columns (Qiagen).

The dAb inserts from Round 2, selections 1 and 4 of libraries A and B, as well as Round
10 3 Library A selections 2, 5,9, 12, 13 and Library B sclections 1, 2, 5, 8, 9, 12 and 13
were PCR amplified from the respective phage preparation aliquots using Taq

polymerase with primers CE2 and CE3. The amplification products were gel purified



1.3 DOMLh-574-195 B 65C 0.87 DOMLh-574-196 B pH 3.2 0.35 DOMLh-574-201 A
80C 0.31 1.9 DOMLh-574-202 A 80C 0.57
WO 2011/051217 PCT/EP2010/066046
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and cut with Sal I and Not I restriction enzymes before being cloned into pDOM13

vector for sequencing and expression.

Analysis of selection results:

5  Analysis of pools of DNA sequences of DOM1h-574 variants selected after round 3
from Library B using the above mentioned phage selections, revealed that different
selection pressures had preferentially enriched different sets of mutations, as
summarized in Table 5. Certain mutations observed are also present in the dAbs used as
starting point for selections, i.e. 30V and 62A are present in DOM1h-574-180, 30V is

10 present in DOM1h-574-109 and 100A is present in DOM1h-574-138.

Table 5: Summary indicating the positions and changes most frequently found for each
selection condition. The number of ‘+’ are indicative of the relative frequency of that
amino-acid residue. Numbering according to Kabat.

30D 30S 30V 371 62A 94V 100E 100A

65°C  ++ ++  ++ + ++ ++
80°C ++ ++

Trypsin +++ +++ 4+
pH 4+ ++ +

15

Example 3: Characterisation of selected dAbs

Using the information from the DNA sequence analysis, a subset of anti-TNFR1 dAbs
20  were selected, summarised in Table 6, which combined different mutations as shown in
Figure 1. For further characterisation, these dAbs were expressed in E. coli, purified
from the supernatant using batch binding to Protein-A Streamline and buffer exchanged
to PBS. To facilitate the screening process, the accelerated stability testing was slightly

modified from the earlier described method.



DOMLh-574-203 A 80C 0.52 2.25 DOMLh-574-204 A trypsin 0.25 DOMLh-574-205 A
pH 3.2, 6h 0.24 1.6 DOMLh-574-206 A pH 3.2, 6h 0.28 2.1
WO 2011/051217 PCT/EP2010/066046
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For the accelerated stability testing, the reactions were carried out in a PCR plate
incubated in a thermal cycler for the desired period of time:
d) 100 pl of 1 mg/ml dAb in PBS is dispensed into the wells of a PCR plate.
5 ¢) The protein is incubated for 40 hours at either 40 °C or 50 °C.
f) An aliquot of 50 pl is removed and the ODsy9 is measured in a microplate reader
(Molecular Devices) and returned to the reaction vessel after measurement.
Higher readings indicate aggregate formation. Determination of ODsyg is used as
this is best suited for determination of precipitation and aggregation, whereas

10 ODs is best used for determination of protein concentration in solution.

The results of this screen are summarised in Table 6. This analysis highlights numerous
dAbs with significant increases in accelerated stability compared to DOM1h-574-156
when measured at 40 degrees centigrade. Whereas the starting clone, DOM1h-574-156
15  gives an absorbance of 1.08 at 320 nm after 40h at 40°C, indicating that a significant
amount of protein has precipitated, many of the novel dAbs have low reads (<0.5),
indicating that a large portion of the protein is still in solution. The most pronounced
increases in accelerated stability at 40°C for 40h, are observed for DOM1h-574-188,
DOM1h-574-191, DOM1h-574-192, DOM1h-574-196, DOM1h-574-201, DOM1h-
20  574-204, DOM1h-574-205, DOM1h-574-206 and DOM1h-574-208.

Table 6: Novel dAbs tested for accelerated stability. For each dAb it is indicated from
which library it originated as well as the selection conditions used to identify this dAb.
Purified dAbs (1 mg/ml) were tested for accelerated stability through incubation at 40°C
25  or 50°C for 40h in a PCR plate. After incubation, the ODsy was determined for each
dAb, establishing the level of precipitation in each well. The lower the number the more
stable the dAb.
Clone Library | Selection ODs2, ODsy9, 48h
pressure 40h 40°C | 50°C




DOMLh- 574-208 A 80C 0. 38 1.65 DOMLh-574-209 A trypsin 1.98 DOMLh-574-211 A
pH 3.2, 18h 2 DOMLh-574-212 A pH 3.2, 6h 2.1 DOMLh-574-213
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PBS 0.15 0.15
DOM1h-574-156 Parent clone | 1.08 2
DOM1h-574-188 | B 65°C 0.37
DOM1h-574-189 | B 80°C 0.7
DOM1h-574-190 | B trypsin 0.94 2
DOM1h-574-191 | B pH 3.2, 6h 0.37 1.6
DOM1h-574-192 | B pH3.2,18h |04 2
DOM1h-574-193 | B 65°C, 18h 2.0
DOM1h-574-194 | B 65°C, 18h 1.3
DOM1h-574-195 | B 65°C 0.87
DOM1h-574-196 | B pH 3.2 0.35
DOM1h-574-201 | A 80°C 0.31 1.9
DOM1h-574-202 | A 80°C 0.57
DOM1h-574-203 | A 80°C 0.52 2.25
DOM1h-574-204 | A trypsin 0.25
DOM1h-574-205 | A pH 3.2, 6h 0.24 1.6
DOM1h-574-206 | A pH 3.2, 6h 0.28 2.1
DOM1h-574-208 | A 80°C 0.38 1.65
DOM1h-574-209 | A trypsin 1.98
DOM1h-574-211 | A pH 3.2, 18h 2
DOM1h-574-212 | A pH 3.2, 6h 2.1
DOM1h-574-213 | A pH 3.2, 18h 1.5
DOM1h-574-214 | A pH 3.2, 18h 0.4

DOM1h-574-207 was tested

DOM1h-574-156.

in a Tris-gylycine buffer and it was more stable than

Example 4: Stable anti-TNFRI dAbs are functionally active




A pH 3.2, 18h 1.5 DOMLh-574-214 A pH 3.2, 18h 0.4 DOMLh-574-207 was
tested in a Tris-gylycine buffer and it was nore stable than DOVLh-574- 156.
- 76 - Towoanfr/osmirhe i ncrease in accel erated stabilityPComr200wedoseAbs
were al so characterised according to the nore extensive protocol described
in exanple 1. In this protocol, the dAbs are incubated up to 48h at 40C,
centrifuged and the remaining dAb in solgyfion quantified using 0D280. The
dAbs tested were DOMLh-574-188, DOMLh-574-196, 5 DOMLh-574-208 and

DOMLh- 574- 214 and the results are summarised in Table 7. Clearly, these
dAbs are si gmofcosft ihe in@ERe St aabieratanpaiiad fhe nohe@ B Mdrd@sé Mracterised
DOMLh574- 156 (historical data), as no loss of protein is observed during
the first 48Rccqfdingto thydnere eixfepsiyhptotqcnbdssapeslaigeexpmplet ladp this pratecohdhe at
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15 dAb (1/0 DA-4of (histeipcabaialy feno loss of protein is observed during the first 48h at 40°C.

To verify that the increase in stability is not at the expense of functional anti-TNFR1
activity of the dAb, the binding affinity to TNFR1 of the dAbs was determined by
10 BlAcore, using biotinylated TNFR1 captured on a BIAcore SA chip. Although the
affinity for human TNFR1 of these novel dAbs is slightly lower than that described
previously for the DOM1h-574-156 dAb (150 pM), it remains within 4-fold of the
parent dAb. Therefore, these dAbs combine an increase in accelerated stability without

compromising much on the affinity of the dAb for TNFR1.

15
dAb % in solution BIAcore
0.0 h 2h 24h 48h Kd (nM)
DOM1h-574-188 100 98 102 101 0.35
DOM1h-574-196 100 102 98 100 0.47
DOM1h-574-208 100 98 103 100 0.27
DOM1h-574-214 100 99 100 99 0.58

Table 7: Accelerated stability and affinity for human sTNFR1 for novel anti-TNFR1
dAbs. Purified dAb was incubated at 1 mg/ml in PBS at 40°C for the indicated amounts
of time. After that time, the percentage of residual protein in solution was determined

20 by OD280 determination. Affinity for sTNFR1 was determined by BlAcore using
coated sSTNFR1 and injecting the dAb as described.

Example 5: Construction of genetic fusions of stable anti-TNFR1 dAbs with AlbudAbs




0.0 h 2h 24h 48h Kd (nM DOMLh-574-188 100 98 102 101 0. 35 DOMLh-574-196
100 102 98 100 0.47 DOMLh-574-208 100 98 103
WO 2011/051217 PCT/EP2010/066046
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To extend the serum half-life of the anti-TNFR1 dAbs, they were fused with the
albumin-binding dAb DOM7h-11-3. The four stable anti-TNFR1 dAbs chosen were
DOM1h-574-188, DOM1h-574-196, DOM1h-574-208 and DOM1h-574-214 and fusion
5  with DOM7h-11-3 used Ala-Ser-Thr linker sequence. The construction of these fusion
molecules was done in two steps. Firstly, the anti-TNFR1 dAbs were amplified by PCR
using primers AS9 and OA154, the purified, reaction product was then digested with
Sall/Nhel, gel purified and ligated in a Sall/Nhel digested pDOMI13 vector containing
the linker and DOM7h-11-3. After ligation, the DNA was transformed to XL10-Gold
10  (Stratagene) cells and colonies were picked for sequence analysis. After sequence
confirmation of this construct, the second step of construction was done by amplifying
the anti-TNFR1/anti-Albumin cassette using the oligonucleotides JAL102 and AS65.
The reaction products were digested with the restriction enzymes Nde I/Not I and run
on an agarose gel and purified by gel extraction. The purified DNA fragment containing
15  the fusion product was then cloned into Nde I/Not I-cut pET30a vector (Merck).
Cloning in this vector was done to cnable expression of the protein using IPTG
induction in a fermentor and will result in the dAb being processed without any leading
amino-acid residues. This is in contrast to the pDOM13 vector which will add Ser-Thr
at the N-terminus of all dAbs expressed in this vector. The following anti-TNFRI

20  dAb/DOM7h-11-3 fusions were constructed in pET30a:

Clone Name Anti-TNFR1 dAb linker Anti-albumin dAb
DMSS5535 DOM1h-574-196 Ala-Ser-Thr DOM7h-11-3
DMS5541 DOM1h-574-208 Ala-Ser-Thr DOM7h-11-3
DMS5542 DOM1h-574-214 Ala-Ser-Thr DOM7h-11-3
DMS5544 DOM1h-574-188 Ala-Ser-Thr DOM7h-11-3

For expression the constructs were transformed to the E. coli strain BL21(DE3) with

pECO-1pgl as described in Aon et al. 2008. All four constructs were then expressed in a



100 0. 27 DOMLh-574-214 100 99 100 99 0.58 Table 7: Accelerated stability
and affinity for human sTNFRL for novel anti-TNFRL dAbs. Purified dAb was

i ncubat edwatzot/asgdii in PBS at 40C for the indicated ampamiEP2@i/obéone. After
that tinme, the percentage of residual protein in solution was determ ned 20
by 0D280 determi nation. Affinity for sTNFRL was determ ned by Bl Acore using
coated sTNFRL and injecting the dAb as degcribed. - 77 - To extend the
serumhal f-1ife of the anti-TNFRL dAbs, they were fused with the

al bum n- bi ndi ng dAb DOWh-11-3. The four stable anti-TNFRL dAbs chosen were
DOMLh- 574- 188@m@%ﬂms1§g4gra% aDOVE(T- posd- 18&&1@1&1% Resfidrft-whik dinandd fwish on 5

with DOWh-11-3 used a- Ser-Thr_ |i nker uence. e construction of these
fusi on nol ecQi0eaMBRT@oAB femnepipgiont weis, tOﬂmg equdenﬁlﬁﬁélramemmhm@m@pw Qer e
anplified bys Eg@d using priners AS9 and O0A154, the purified, reaction
product was then digested with Sall/Nnhel, gel purified and ligated in a
Sal I / Nhel digested pDOML3 vect or contalnlng the Iinker and DOWh-11- 3.

After ligatign, .the s transf.or 0 XL10- Gpl ells
And°col onr s e ie ERE'RE PEBRTL R BRrhfyBe S el SRS e ot i on
of this consufidigixediwith GOUCHE! OO TeQ PSR UThMOFDVASt 87T RYnighitblefory i Ng

the anti-TNFRL/ anti-Al bum n cassette using the oligonucleotides JAL102 and

AS65. The re&8iiHging: (g ulc heuial 45Wegunk digcailing th%@e%tst Praticagian oy s Nde
|/ Not._ | and puipiadh 30 BOBHOS Bindly @ PRBHIA FIRA ooy 88l XkTARTNMN G TR
purified DNA fragment contalning 15 the fusion g was then cloned into
Nde |/ Not |- pHE ap&Eneorlivgmnorit MK wiv) Trl@H&Eﬂgtedmrqthnsvaw@ff@r exghsngddhe t o
enabl e expre on,of the P uctlon in a fernmentor and
wil | reséﬁ §§btH%cﬁ%fn%égﬁgﬁ%Fg%é%Qg%Chm?q%“?% ny | eadi ng am no-acid
residues. This is in contrast to the pDOML3 vector which wll add Ser-Thr
at the Nterm nus of all dAbs expressed in this vector. The follow ng
anti-TNFRL 20 dAb/ DOMrh-11-3 fusions were constructed in pET30a: C one Nane

Example 6: Characterisation of anti-TNFR1/anti-albumin fusions

15  The purified protein for DMS5535, DMS5541, DMS5542 and DMS5544 was then
characterised in a series of tests to demonstrate that these molecules are both stable and

have good anti-TNFRI1 activity.

Accelerated stability characterisation
20
To evaluate the biophysical properties of the molecules, the fusions proteins were tested
for accelerated stability. As the molecules are expected to be significantly more stable,
testing for accelerated stability was done at 1 mg/ml in PBS for 28 days at 40°C, instead
of 2 days. The results are summarised in Table §. From the results it can be concluded
25  that all constructs are very stable with no loss of protein as determined by OD280 after
28 days. The slight increase of protein observed is most likely due to the error within

this method of detection and is not significant.



Anti-TNFR1 dAb |inker Anti-al bum n dAb DMS5535 DOMLh-574-196 Al a- Ser- Thr
DOWh-11- 3 DWVS5541 DOMLh-574-208 Al a- Ser-Thr DOWh-11-3 DWMS5542

DOMLh- 574w024d11A5821%er - Thr DOWZh- 11- 3 DMS5544 DOMLh- 574- P83/ERR@-0866044 hr
DOMrh-11-3 For expression the constructs were transforned to the E. coli
strain BL21(DE3) with
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Table 8: Summary of accelerated stability and functional characterisation of genetic
anti-TNFR1/anti-albumin fusions. Accelerated stability was quantified as the
percentage of fusion-protein in solution after 28 days at 40 degrees centrigrade as
determined by OD280. BIAcore™ affinities (KD) were determined by injecting at least
5  six different concentrations of anti-TNFR1/AlbudAb™ (an AlbudAb is an anti-serum
albumin dAb). This procedure was performed in two independent experiments and the
values of these experiments were averaged, generating the quoted standard deviation
(SD). Potency of anti-TNFR1/Albudab fusions was determined in the HUVEC cell
assay. Mean EC50 values were calculated from a total of 7 experiments for the anti-

10 TNFRI1/Albudab fusions. S.E = standard error of the mean.

Clone name % in solution after 28 KD (pM) + SD

days at 40°C Mean EC50 (nM) = SE
DMS5535 104 277 £ 62 5.79 £0.69
DMS5541 106 163 +£74 3.58£045
DMS5542 103 202 +30 6.23 £1.05
DMS5544 108 180 + 24 4.83+0.94

Functional characterisation of anti-TNFR 1/anti-albumin protein

To ensure that the functional anti-TNFRI1 activity of the molecule is not impaired, the
15  four genetic fusions of anti-TNFR1/anti-albumin were tested in functional assays to
determine both their affinity for TNFR1 and their potency in inhibiting TNFa induced

signalling.

TNFRI affinity - BlAcore

20
The affinity of the anti-TNFR1/AlbudAb fusions for human TNFR1 was determined by
BIAcore. Briefly, the anti-TNFR1 molecules were injected over a streptavidin BIAcore

chip on which biotinylated, human TNFR1 had been immobilised. Association and



pECO- | pgl as described in Aon et al. 2008. All four constructs were then
expressed ina - 78 - fernentor using gromh at 23 C post induction and
expr essi omowast/ismiaced with 0.01nM | PTG Al |l fernent ati @03/BReO16/06@4611 gh
cell density in mniml nmediumat the 5L scale. 5Periplasmc extract was
prepared in the followi ng way. Frozen cell paste was defrosted and m xed
with 0.5M GuHcl, 200mM Tris pH8, 10mM ED§g\. at 37C overni ght before
centrifuging for 1 hour at 45009 and discarding the pellet. Purification
fromthe periplasmwas by batch binding to Protein-A followed by el ution

wi th 100mM Guisdeiion eer@@etcAfintd al HigRtdn®QovdchRatdQ offihjdétd aRrEBNFRI UTRE
protein was buffer-exchanged to 10PBS and concentr at eé before functi onal

char act eri zafsBis 0E>@hﬁp¢1@r2@ter@fa)rnaéltee?‘i@&t‘fﬂs@ﬁ iof Taile i & TaudRIdigats that B n

fusions 15 The,Rur PR il ks FMRRRAOT OYRaP ifMEPo44
was then charact erelkseglq 4 rlles So tests to dg%nstr te A[%at these

nol ecul es ar bubat ﬁfl‘ﬁﬂﬁlblae c&tmimhadebgdﬂdcemt of TNFRI-ADERY i/ Alpud Mo dedier as ed

stability r.i.sati 0 To te t of the
or ecul 625 Ry aeRE 18 S insy BB ikt BT AR sl B Sishi fp" as

t he nol ecul ego@biRattRRGiAMLL O be significantly nore stable, testing for
accelerated stability was done at 1 ng/m in PBS for 28 days at 40C,

i nstead of 2 days. The results are summarised in Table 8. Fromthe results
it can be concluded 25 that all constructs are very stable with no | oss of
protein as determ ned by 0D280 after 28 days. The slight increase of
protei n obsePedoiig MEEClceketsyy due to the error within this method of
detecti on, and is not significant. - 79 - Table 8: Sunmary of accel erated
stabi li ty and functional characterisation of genetic

anti - TNFR1/ ant secahd fifictiofidl Sk@isto deaefier ficehtiSTR | iattyvityast thaadkisf isable as

the percentage of fusion-protein in soluti nafter t 40 de ees
centri grade g‘%%@@?wn%ﬂ%y i B ner AR TR A WP}?%F?}(O(W% ) Wik he
det erm ned bYoéloWeﬁcB sﬂﬂluﬁahoh%%tl my/Sl %SfﬁNi?&e’fﬁE‘EmﬁQl'aﬁ&{‘feE@stﬂo%%n& ase of

anti - TNFR1/ Al budAbT IS an anti-serum al bum n
procedure vvaé/q:fel‘fflfa'xprmdom rmnttiho celhdwbmhdamtbeedepmnmnvénﬁ"he dmdl Dﬁmlwlatwlesf of

(D) - Polency BF aled- R Arbiedn O ary UBSARG: dFRTRBH PhPHERAEC

cell assay. m@n@%g %ﬁhgeﬁ;}mr@( pfaligy! ated froma total of 7 experi rrents
for the anti- 10 TNFRL1/ Al budab fusions. S.E = standard error of the nean.

Cl one nanme %lheressltysicsnmararied mglapdg/ 8 apd dgpenstrate that the anti-TNFR1/AlbudAb
fusions have single-digit nM potency in this HUVEC assay.

20  In conclusion, by performing phage display selections of mutant libraries under harsh
selection conditions, we have been able to identify novel anti-TNFR1 dAbs. These
dAbs combine high affinity for TNFRI, as determined by BIAcore, with increased
accelerated stability. Furthermore, the binding properties are maintained when these
dAbs are fused with another protein or peptide, as exemplified by the DOM7h-11-3

25  AlbudAb, and the stability is further increased. These dAbs represent a significant
improvement and the novel properties of the dAbs ought to improve the developability

of these dAbs as therapeutic agents.
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BlAcore protocol

The binding affinities for binding to recombinant human TNFR1 were assessed by
BIAcore™ analysis. Analysis was carried out using Streptavidin coated (SA) chips
(BIAcore, cat no. BR-1000-32). An SA chip was coated at low density using
biotinylated hTNFR1. Examined molecules were injected over this surface at seven
concentrations, i.c. 32, 16 (twice), 8, 4, 2, 1 and 0.5 nM, in random order using a flow
rate of 50 ul/min. Between individual injections the surface was regenerated back to
bascline using 10mM glycine pH 2.0. Data were corrected for instrument artefacts using
double referencing. Experiments were carried out on a BIAcore™ 3000 machine and
data were analysed using the BIAevaluation software version 4.1, &,, and k,y were
simultaneously fitted using 1:1 Langmuir binding model. For fitting purposes, the
concentration range 1-32 nM was used for the monomers, while 0.5 — 16 nM was used
for the AlbudAb fusion molecules. The binding data fitted well to the 1:1 model for all
tested molecules. All K values were calculated from &, and k,grates. BIAcore™ runs

were carried out at 25°C.

HUVEC cell assay protocol

Human umbilical vein endothelial cells (HUVECs) respond to TNF-a treatment by
upregulating the expression of VCAM-1. Anti-TNFR1 dAbs inhibit the action of TNF-
o, therefore a reduction in VCAM-1 expression can be seen by HUVE cells in the
presence of anti-TNFR1 dAbs. To assess this inhibition, briefly, normal pooled HUVEC
cells (Promocell # C-12203) are plated out in gelatine coated 96 well microtitre plates
(VWR # 734-0403) (4x10* cells/well) in endothelial cell growth media (Promocell # C-
22110). Cells are left to adhere overnight (37°C/5%CO;) before a dose range of dAb or
media only is added to the cells and plates are left at 37°C/5%CO, for an hour. A fixed



15 four genetic fusions of anti-TNFRLl/anti-al bumn were tested in
functional assays to determne both their affinity for TNFRL and their

pot ency iwoOi2nhi/dsizirng TNFa i nduced signal ling. TNFRL af PCmiEPgoro/o0&0Aeor e 20
The affinity of the anti-TNFRL/ Al budAb fusions for human TNFR1 was

determ ned by Bl Acore. Briefly, the anti-TNFRL nol ecul es were injected over
a streptavidin Bl Acore chip on which biogpnylated, human TNFR1 had been

i mobi | i sed. Association and - 80 - dissociation were determ ned at
different concentrations of injected anti-TNFRL. The results of this

char act er i satbBnt@dtRnDEMNELd dag/ninPchaktbén & 30000 A) Rothe&RiRIed hathe LR wlitiecul es
are high affinity binders of human TNFRL (KB <280 pM. The affinity for
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functi onal asflgy to determ ne the anti-TNFRL activity of the dAbs is the

HUVEC assay. Briefly, in this assay HUVECs are pre-incubated for Ih with
the dAb followed by stinulation with 1 ng/ml of TNFa. This stimulation

| eads to an | I : L
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VCAM expr ession. e.resylts ar u ri [ ble 8 and d trate that
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assay. 20l n &oRst MaFOMmMNaPeOf, akMogaRiaamitth fblcdyes eh Bkt (ROBIK 91 1M3kant

l'i braries under harsh selection conditions, we have been able to identify

novel ant?- TANER0DABad inpnbyed frblsmiamda its- Ahgeelhfysaish e then RIS tsa
determ ned b CO, A ¢ acreased accel erated stability. Furthernore,
t he bi ndi ng %Fggggf%ggwg%gﬁﬁ%ghtained when these dAbs are fused with

anot her protein or peptide, as exenplified by the DOWh-11-3 25 Al budAb,

SRR LR FIRT LS STV R TN G T
devel opabi | i tyat@f oddp@g® AAPS vAmh AMEVERRAY i RABYRRIFSsystcBlsAt KREER00! 04 H/O),
15  100ul/well in PBS. The next day, plates are washed and blocked with 1% BSA/PBS
(200ul/well) for 1 hour before the addition of the HUVE cell lysates (50ul/well). Plates
are incubated with the lysates for 2 hours and washed again before the addition of
biotinylated anti-VCAM-1 polyclonal Ab (R&D systems # BAF809) 0.4ug/ml in 0.1%
BSA/PBS, 0.05% Tween-20, 100ul/well and incubation for a further hour. Plates are
20  washed again before the addition of Streptavidin—HRP (diluted according to
manufacturers instructions in 0.1% BSA/PBS, 0.05% Tween), 100ul/well. Bound
streptavidin-HRP is visualised by the addition of Sureblue TMB-1 peroxidase substrate
(KPL-# 52-00-00) and the reaction is stopped by the addition of 1M HCI. Absorbance is
read immediately on a SpectraMax M5° plate reader (Molecular Devices) at 450nm.
25
Raw OD values are exported into Microsoft Excel and background OD values (cells
incubated with media only) are subtracted from all data points. To calculate inhibition

of TNF-a induced VCAM-1 upregulation by the cells, the percentage inhibition of



5 The binding affinities for binding to reconbi nant human TNFRL were
assessed by Bl AcoreTM anal ysis. Analysis was carried out using Streptavidin
coat ed ( SAP 20h/95$21(BI Acore, cat no. BR-1000-32). An SA ehirEraas/ocmas ed at

| ow density using biotinylated hTNFRL. Exam ned nol ecul es were injected
over this surface at seven concentrations, i.e. 32, 16 (twce), 8, 4, 2, 1
and 0.5 nM in randomorder using a flowgdOrate of 50 ial/mn. Between
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96 wel | m cr eiginordal gdsatresporfse\WRvE Widvvadi4blg slopdx 104 cel Il s/well) in
endothel'&l cell growth nedia (Pronocell # C 22110). Cells are left to
adhere overni ght (37C/ 59%Q2) before a dose range of dAb or nedia only is
added to theTeetdre@fdion o T8F-@usdl 8 tlimalateIREL HUE T phMimataly s (EEY () bked -
82 - concentration of TNF-a (I ng/m, Peprotech # 300-01A) is then added to
t he cel|ls whilehnagimalirasngbsetted Nlop by thagdlher 23 hours (370 540R). As a
negative control, cells are incubated with nedia only, and for the positive
control, cells are incubated with TNF-a only. 5 Follow ng incubation, the
cell culture supernatant is aspirated and the cells washed three tines in

i ce cold PBS |1s are lysed by the addition of 751 il/well ice cold
Trisd ycérol Refresnsesy it f er (40mMM Tris, 274nmM NaCl, 2% Triton-X-100, 20%

G ycerol, 50mM NaF, 1mM Na3VOQ4, | x protease inhibitor tablet per 10m s

(Roche # 11-836-
Aon JC, Caimi RJ, Taylor AH, Lu Q, Oluboyede F, Dally J, Kessler MD, Kerrigan JJ,

Lewis TS, Wysocki LA, Patel PS. Suppressing posttranslational gluconoylation of
heterologous proteins by metabolic engineering of Escherichia coli. Appl Environ

20  Microbiol. 2008 Feb;74(4):950-8. Epub 2007 Dec 14.



10170-001)) and incubated for 15mns on ice. The cell |ysates are then
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anti -VCAM1 mAb (R&D systens # MAB809, 2ug/nl), 15 100ul/well in PBS. The
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hour before the addition of the HUVE celgqlysates (50ul/well). Plates are

i ncubated with the lysates for 2 hours and washed again before the addition
of biotinylated anti-VCAM 1 pol yclonal Ab (R&D systens # BAF809) O0.4ug/nml
in 0.1% BSA BBSUEN@SP4aSTumen- 20, 100ul/wel |l and incubation for a further
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(diluted according to manufacturers instructions in 0.1% BSA/ PBS, 0.05%
Tween), 100ul : t.avi.di g- I i i Lti on of
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then pl ott ed “dudi NETPPEFCEN? 3Gt RRIDT T OAY ™Y & aphPad Pri sm and
concentration effect curves and potency (EC50) val ues are determ ned using
a signoidal dose response curve with variable slope. 10 The concentration
of TNF-a usedlienildoiuésalsed:t he cells is approximately 70% (EC70) of the

maxi mal resparsechoGIANcACAdUTATEeacelars; 15References: Aon JC, Caim RJ,
Tayl or Alh L s GboyedsdocERhbYGhTckess! er MD, Kerrigan 3, Lewis TS,
Wsocki LA, Raked. diecRURRF b RIGRAATARs! ational gl uconoyl ation of
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Environ 20 N@(ﬁﬁp@;ﬁﬁ.“ OB (égg 0-8. Epub 2007 Dec 14.

CE3: GACAGCCCTCATAGTTAG

20 OAl154: TTCTTTTGCTAGCGCTCGAGACGGTGACCAGGGTTC
JAL102:

GGAATTCCATATGAAATACCTGCTGCCGACCGCTGCTGCTGGTCTGCTGCTC
CTCGCTGCCCAGCCGGCGATGGCCGAGGTGCAGCTGTTGGAGTCTGGGGG

25
Nucleotide sequences:

>DOM1h-574-188

30  GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCC
CTGCGTCTCTCCTGTGCAGCCTCCGGATTCACCTTTGATAAGTATTCAATGG
GGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTT
CGGATACTGCTGATCGTACATACTACGCACACTCCGTGAAGGGCCGGTTCA
CCATCTCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCC

35 TGCGTGCTGAGGACACCGCGGTATATTACTGTGCGATATATACTGGGCGTTG
GGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC

>DOM1h-574-189



- 84 - SEQUENCE LI STING Al'l nucl eotide sequences are witten 5 to 3 and
all am no acid sequences are witten N to CGtermnally. 5 DOMLh-131-206 is
di scl osedwDroMB008149148 (the am no acid sequence of wrCThEPacnd/ 064ve6

nucl eoti de sequence of which, as disclosed in that PCT application, are
expressly incorporated herein by reference as though explicitly witten
herein and for use with the present invepgiion, and it is contenplated that
any part of such disclosure 10can be incorporated into one or nore clains
herein). digonucleotides used: A59: CAGGAAACAGCTATGACCATG 15 A5339:
TTCAGCCTCCCCAALIGT GCASTHII TCERCMICITGEE REWERTGGTATHGCCTGGGGGGTCC
TTGTAAAACGACEEIEATIE C TC CTEESC AJd AP ECHGATTIGNACERBI TTCAAGR TTCGATGGG
GACAGOCCTCAT AGTIAST @0 GORIaA CTHER KA AT T ARATSIGHASRARBRT LT PAE 102:

GGAATTCCATAT N T &L FGAAGGGCCGGTTCAC
CTCGCTGCC?A U Cf Gg> ences:
>DOMLh- 574- 1 e % Eretes
CTGCGTCTCT Yeo o]

SeroaeT ACCGTCTCGAGC

CGGATACTGCTGA‘I@'% Q @QQCGCACACTCCGTGAAGGGCCGGTTCA
CCATCTCOOGOGA CACGCTGTATCTGCAAATGAACAGCC 35
TGOGT GCTEAGGROASTE SO PAT AT TIACT GPASAA T AP A S e TACAGCCTGGGGGGTCC

GGTGCCTTTTGAGFACFESAS ACEEAREASH AT CRCOBTIC FEHACET S Db L HEQATGEE
GTGGATCCGCCAGGCTCCAGGTAAGGGTCTAGAGTGGGTCTCACAGATTTC

GGATACTGCTGATCGTACATACTACGCACACTCCGTGAAGGGCCGGTTCAC

CATCTCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCT
15  GCGTGCCGAGGACACCGCGGTATATTACTGTGCGGTATATACGGGTCGGTG

GGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC

>DOM1h-574-191

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCC
20  CTGCGTCTCTCCTGTGCAGCCTCCGGATTCACATTTTCCAAGTATTCGATGG

GGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTT

CGGATACTGCTGATCGTACATACTACGCACACTCCGTGAAGGGCCGGTTCA

CCATCTCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCC

TGCGTGCTGAGGACACCGCGGTATATTACTGTGCGATATATACTGGGCGTTG
25  GGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC

>DOM1h-574-192
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCC
CTGCGTCTCTCCTGTGCAGCCTCCGGATTCACCTTTTCCAAGTATTCGATGG

30 GGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTT
CGGATACTGCTGATCGTACATACTACGCACACTCCGTGAAGGGCCGGTTCA
CCATCTCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCC
TGCGTGCTGAGGACACCGCGGTATATTACTGTGCGATATATACTGGGCGTTG
GGTGCCTTTTGAGAACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC

35
>DOM1h-574-193
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCC
CTCCGTCTCTCCTGTGCAGCCTCCGGATTCACCTTTGATAAGTATTCGATGG
GGTGGGTCCGCCAGGCTCCAGGGAAGGGTCCAGAGTGGGTCTCACAGATTT

40 CGGATACTGCTGATCGTACATACTACGCACACTCCGTGAAGGGCCGGTTCA
CCAACTCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCC
TGCGTGCTGAGGACACCGCGGTATATTACTGTGCGATATATACTGGGCGTTG
GGAGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC



GAGGT GCAGCTGT TGGAGT CTGGGEGGAGECT TGGTACAGCCT GEEGEEGTCC
CTGCGTCTCTCCTGTIGCAGCCTCCGGATTCACCTTTTTCAAGTATTCGATGEG

GTI'GGGT CCCABROFCAAGCEGAAGEGT CTAGAGT GGGTCTCACAGATTTC PCT/EP2010/066046
GGATACTGCTGATCGTACATACTACGCACACT CCGT GAAGGGCCGGT TCAC 5
CATCTCCCGCCGACAAT TCCAAGAACACGCT GTATCTGCAAAT GAACAGCCT

GCGT GCTGAGGACACCGCGEGT TTATTACTGT GCGGTATAT 6T GGECGT TGS
GAGCCTTTTGAGT ACT GGGGT CAGCGAACCCTGGTCACCGTCTCGAGC >DOMLh- 574- 190 10
GAGGT GCAGCTGT TGGAGT CTGEGEGGAGECT TGGTACAGCCTGEEEEGTCC

CTGCGT CTCTCCF ML CUCGGAT TCACCTTTTTCAAGTATTCGATGEG

GT GGAT CCCCCAGAH CRACREAAETTI G AACTE ST GEAMSAG T GEFACAGCCTGGGGGGTCC
GGATACTGCT GAW?@W@%@@@%@%TTAAGTATTCGATGG

CAGCGTTCTCCCGCG A NEISERABTAAER GTCTCACAGATTT
GGCGCCTTTTGA Y e GTTCA
GAGGTGCAGCT %AGcc
CTGCGTCTCT ! TATACTGGGCGTTG
GGTGGGT CACCGTCTCGAGC

CGGATACTGCTGATCGTACATACTACGCACACTCCGTGAAGGGCCGGTTCA
CCATCTCCHECGABPANM T A ERACACGCT GTATCT GCAAAT GAACA
T@GT&T@W@ﬂ@%W@W@C?@CCTGGGGGGTCC
GGTGCCT TTT%@W&W@%@M@HHEMME@@ATGGG
BT OEGGGTCTCACAGATTTC
d%dmmwm«mmmmmm%%mcmﬂmc
GGT GGGT COSCCARTCTITIAGREEAGR IRCAGTAGGT AT GATARTTITGCAAATGAACAGCCT
CGGATACT GCT GSTTATACATAGCTACGOACACTIOGT CARGECITIGIIEATATATACTGGGCGCTG
CCAT CT CCCCCGAGAT T CCAMREAACAX T GHATAICXASAAACAGGGTCACCGTCTCGAGC
TGOGTGCTGAGGACACCGOGGTATATTACT GTGCGATATATACTGGGOGT TG
GGTGCCTTTTCAGHART BGOSR GAGCGAACCCT GGTCACCGTCTCGAGC 35 >DOMLh- 574- 193

GAGGTGCA%WG@&%%@XWW @GEACAGCCTGGGGGGTCC

CTCCGTCTCTC AN q@ m ok CAAGTATTCGATGG

GGTAGT COCCAL CAAGI YGGTCTCACAGATTT

CGGATACTGCT i-q eta

AT oG A ﬁy% A A w TGAAGGGCCGGTTCA
.di 5’ - aive v “TGCAAATGAACAGCC

TGCGTGCT% c.- \hg q EECeEin) c

GGAGCCTTTTGA CEAGE CATAFATAIHRGEHRCETAG g4

GAGGT@AGCTG@FE&Q\%@EWE&%WTCACCGTCTCGAGC

CTGCGTCTCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGG

GGTGGEGT CCECCABANT BeABRINAGEGET CTAGAGTGGGTCTCACAGATTT 5

CGGATACT GCT GAPSIST BECAAACTATTACAOBCHSKEAB CASSHEHIFGAACAGCCTGGGGGGTCC

CCAT CTCCRBECCATAL TR ATRAEDETGC PG TT OGO AAN TGN CATTTGATAAGAATTCGATGG

memmmmmmmmmmmGGGTCTCACAGATAT
| XEFCRCRAAT AOTSBNAGG 6 TEHEGIIE A

GAGGTGCAGCT GCWWMTWMWMTGCAAATGAACAGCC

CTGCGTCTCT CCTGTEIASENT KECEATACACCTTTA CARGAATHRGAIGIBBATATACTGGGCGTTG

GrGeGT WW@@@@@R@WW@A@W@TCACGGTCTCGAGG
GGATACT GLTGAT CGTACATACT ACGLACACT COGT GAAGBECOGGT TCA

CCCTGTATCT GCAAATGAACAGCCT

GCCGTGCTGAGGA! I r cf‘ C GGGGGTCC
CAGOCTT T oA A e ARG fagageergaggaarce
40 GTGGGTCCGCCAGGCTCCAGGGAAGGAGTCTAGAGTGGGTATCACAGATATC
GGATACTGCTGATCGTACATACTACGCACACTCCATGAAGGGCCOEATTCAC
CATCTCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAQGCCT

GCGTGCCGAGGACACCGCGGTATATTACTGTGCGGTATATACGGGTCGGTG
GGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC




20 GAGGTGCAGCTGTTGGAGT CTGGGEGEGAGGCT TGGTACAGCCT GGGGGGTCC
CTGCGTCTCTCCTGT GCAGCCTCOGGAT TCACCT TTTCCAAGTATTCGATGG

GGT GGGT COB0CAGBETOTAGGGAAGGGT CTAGAGTGGGTCTCACAGATTT  PCT/EP2010/066046
CGGATACTGCTGATCGTACATACTACGCACACT CCGT GAAGGGCCGGT TCA
CCATCTCCCGOGACAAT TCCAAGAACACGCT GTATCTGCAAATGAACAGCC 25

TGOGT GCT GAGGACACCGCGGT ATAT TACT GTGCGATATAFACTGGGCGT TG
GGAGCCTTTTGAGTACT GGGGT CAGGGAACCCT GGTCACCGTCTCGAGC >DOMLh- 574- 201
GAGGT GCAGCTGTTGGAGT CTGGGGGAGGCT TGGTACAGCCTGGGGGGTCC 30
CTGCGTCTCTCCTGT GCAGCCTCOGGAT TCACCT TTGATAAGAATTCGATGG

GGT GGGT CCGCCABAN HCAGCRAAGGGT CTAGAGT GGGT CTCACAGATAT

CCGATACACCT G K& AGA A TSI FACAGTEACIEH OGRS ST G6AA CAGCCTGGGGGGTCC

CCATCT FEEAARACEA P e AT R SO TT GTATTCGATGGG
T GCT% : CAGATTTC
GGICCCTTTTGA L o TCAC
CG'?\%CT? | TGAACAGCCT
GTGOGTCOGCCA TATACGGGTCGGTG
GGATACTGCTGA TCACCGTCTCGAGC

CATCTCCCEEGACAATTCCAAGAACACGCT GTATCTGCAAAT GAACAGCCT

GCGT GCCGAGGATREM T rad T TACT GTGCGGTATATACGGGT CGGTG

GGCGCCTTTTCAGPAEST BRCEECAGI IACAOTET (NG CONEICCREEC TAGRYGCCEOOIMFE B TAC203
GAGGT GCAGCT GETEEAGT AN EEGCHAGEC I EET KOO GOGIAEZASGT CCI TCAAGTATTCGATGGG
CTGOGTCTCTCCHEISATOCT COAGTT UACSTHIA SASGTITAGATEEG GTCTCACAGATTTC

GT GOGT COBECAGEATDUABGCASEIGKIIACAGRCIAICTCACAGITTX GAAGGGCCGGTTCAC
GGATACT GCT GATBG TACATAGT SAGRACATT COGTAMY PCIGCAAATGAACAGCCT
CATCT WWWMWTATATACGGGTCAGTG

GCECCCCCAGCACHESKICET AT ATACEEEOAIRIAT AEEATCHFGTCACCGTTCGAGCG
GGCGCCTTTTGAGT ACT GGGGT CAGGGAACCCTGGTCACCGTCTCGAGC 10 >DOMLh- 574- 204

GAGGTGCA%ZTGIB%@@'@@GGA@TTGGTACAGCCTCHIISGTCC

CTGCGTCT
GCCTGGGGGGTCC
%‘?ﬁ&% o }&§AAGTATTCGATGG
AT oAt - TGGGTCTCACAGATTT
oG GIooA TGAAGGGCCGGTTCA
GGCGCCTTz\écl: LSO ARG AHET

GAGGT GCAGCT GPF RIASTET B N CE PR MM EREIES e ATATACTGGGCGTTG
CTGCGT CTCTCCPENEEAE T tatEAT K N S P PR EAT XA AT I T EECACCGTCTCGAGC
GGTGGGT CCGCCAGGCT CCAGGGAAGGAT CTAGAGT GGGTCTCACAGATTT
CGGATACTGCTGRDC(M]&ENHAMCGCACACTCCGTGAAGGGCC&BTTCA 25

SOA . EAGTAT CUCEABABGANIKETTECAGCCTGGGGGGTCC
CIZGTGCTGAGGAOTWIW@GT@EGGFMM@E@WH@MBGTTGTTCAAGTATTCGATGGG
GGTGCCTTT T GAGAAGROCT CABGRAATCCAGEKEACSGGTITTNGEGIDIM Te BT AC2ABA BOTC
GAGGT GCAGT TGHUX I €T CBGAGAETA T 8BAAGNEXT ACCCBETTT GAAGGGCCGGTTCACC
CTGCGT CT CT CCRG A ST CATMITIACEH G RIAICAAGTAGIKX AT TGEAAATGACCCCCCTG

GT GEGT COSECAGFTEIAGRGAGHE € AGRIFTATHI A CAGAGRIGATATATACTGGGCGTTGG
CGATACT CCT ARG A G AG TGS A GEPEAASERREBTEGPEACCGTCTCGAGC

ATCT CCCGCGACAATTCCGGGAACACGC'I’ GAATCTGCAAATGACCCCCCTG 35

CGTGCTGAGGACA GTATATTACTGTGOGATATATACTGGGOGT TGG
GAGCCTTTTGAGE%@D&{ g%%&%mmgGGTACAGCCGGGGGGGTCC

CTGCGTCTCTCCTGTGCATCCTCCGGATTCACCTTTTCCAAGTATTCGATGGG
GTGGGTCCGCCAGGCTCCAGGGAAAGGTCTAGAGTGGGTCTCACAGATTTC
CGATACTGCTGATCTTACATACTACGCACACTCCGTGAAGGGCCGGTTCACC
ATCTCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTG




>DOMLh- 574- 207 GAGGTGCAGCTGT TGGAGT CT GGGEGGAGGCAT GGTACAGCCGGEEGEEGTCC 40
CTGCGTCTCTCCTGTGCATCCTCCGGATTCACCTTTTCCAAGTATTCGATGGG

GT GGGTCCOLCAGEMFCIAGCGAAAGGT CTAGAGTGGGTCTCACAGATTTC PCT/EP2010/066046
CGATACTGCTGATCTTACATACTACGCACACT CCGTGAAGGGCCGGTTCACC

ATCTCCCGCGACAAT TCCAAGAACACGCTGTATCTGCAAATGAACAGCCTG WO

2011/ 051217PCT/ EP2010/ 066046 - 88 - CGIGREGAGGACACCGCGGAATATTACT GT
GCGATATATACGGGTCGGT GG GCGCCTTTTGAGTACT GGGGT CAGGGAACCCTGGT CaCCGTCTCGAGC
>DOMLh- 574- 208 5 GAGGTGCAGCTGTTGGAGT CTGGEGEGEGAGGCT TGGTACAGCCTGEGEGEGEGTCC
CTGCGI CT CT CCrGTEACEAGOAEHTTCGACTAA CATAAGTATECAM BETATACGGGTCGGTGG

CETACT COCCHBEI LI LRAEPHENTACHPCRIT CAMCRAGITTCaCCGTCTCGAGC
CGGATACT GCTGATCGT ACATACT ACGCACACGCGGT GAAGGGCCGGT TCA

CCATCT CCCCCGAGM THESARSIRACACCCTGTATCT GCAAATGAACAGCC 10
TGCGT GCT GAGGAGAL Ao FATATTACT ARG R
T GOCT T AT R EAGHEAY .3.. A ST

( A Q’
CAGGT GCAGCT O AR J,e'f%?. ek 3"‘7‘ leeee ATGG
CTGOGTCTCTCCF IR AT EEEE T EL : 3 RGEOGGTCTCACAGATTT
CICREGAT
e?&mgéxgg. o e@ﬁ TG r m'-?,g ACGEGGTGAAGGGCCGGTTCA
R e G A 9 N et T GCAAATGAACAGCC
GGATACTGCCTGATS AJ ACT A CECACACT COCTEAKEREES CA

CATCT OCORO A AT ARARGASET CPATF G RAM SAAGHGG A TATATACTGGGCGTTG
GOGT GT CGAGGACABEBEIET AT PASK SRR FATAKACAEFEAETET 8 CCGTCTCGAGC
GGOGCCT TATGAGTACT GGGGT CAGGGAACCCT GGTCACCGTCTCGAGC >DOMLh- 574- 211
GAGGT GCAGCT GTPABAGF S FELISIGAGGCT TAGT ACAGOCT GRGGAGT CC

GITGACT LR BAGTATT TRBGES (285CCTGGGGGGTCC
GOT GOGT OCBOCABRCT AT ARCTAR BT CPAGAGI COGBIAGAGATTT T TCAAGTATTCGATGGG
CGGATACT CCT GATOHRIAT S COAGTIACACRUGE CASGEIGEFAGA GGGTCTCACAGATTTC
CCAT CT CCCCCGATHMTA CLABBOATAEIA CARACTEPHAA CARTABET GAAGGGCCGGTTCAC
TGCGT CCT CACCHEACTE LA AGA T RS AL AGEFEIAFITTECAAATGAACAGCCT
GGTGCCT TT T GAGIAIHEGA GREAEAACEEUST CACPEACTEIES RO ATRAMAG GGHCAEA G

GAGGT CCAK T LT £F SRR AT & G AEGERAFEIF GETCACCGTCTCGAGC
CTGCGTCTCTCCT GTGCAGOCT COGGAT TCACCT TTTCCAAGTATTCGAT GG

GGT GGGTCCGOCA S AGGEAAGGGT CTAGAGT GGGTCTCACAGATTT 35
%@U&T Efa CAGCCTGGGGGGTCC
CATCTC G CTAAGTATTCGATGG
sl vy | CGETRCASAGATTT

GAGGT GCAGCTGF L TET BT e T ACAGSTEOEAEG eI TOAAGGGLCGGTTCA

CTCCGTCTCTCCFSTOCAGEET SConh T PERECT A PERyAGT AETCHATEE GCCAAATGAACAGCC

GOT GGGT COCCCABGTHEEABIA AT CTACASTIELY ET SACAGAAGA TATATACTOGGCGTTG

CGGATACT GCT GAFSIACIT KEF ACBAATAETCGET ANEBEBCSSTEAT CACEE TCTCGAGC
30

>DOM1h-574-212
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCC
CTGCGTCTCTCCTGTGCAGCCTCCGGATTCACCTTTTCCAAGTATTCGATGG
GGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTT
35 CGGATACTGCTGATCGTACATACTACGCACACTCCGTGAAGGGCCGGTTCA
CCATCTCCCGCGACAATTCCAAGAACACACTGTACCTGCAAATGAACAGCC
TGCGTGCTGAGGACACCGCGGTATATTACTGTGCGATATATACTGGGCGTTG
GGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACCGTCTCGAGC

40 >DOMI1h-574-213
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCC
CTCCGTCTCTCCTGTGCAGCCTCCGGATTCACCTTTGATAAGTATTCGATGG
GGTGGGTCCGCCAGGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTT
CGGATACTGCTGATCGTACATACTACGCACACTCCGTAAAGGGCCGGTTCA



CCATCACCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCC
TGCGTGCTGAGGACACCGCGGTATATTACTGTGCGATATATACTGGGCGTTG
GGAGCCTTWCAGTAGTBGGT CAGGGAACCCTGGTCACCGTCTCGAGC 5 >DORTnAERZe102i6h46
GAGGTGCAGCTGT TGGAGT CT GGGEGEGAGGCT TGGTACAGCCCGGEGEGEGEGETCC
CTGCGTCTCTCCTGTGCAGCCTCCGGATTCACCTTTTCCAAGTATTCGATGG

GGT GGGT CCGCCAGGCT CCAGGGAAGGGT CTAGAGT GGGT G CACAGATTT
CGGATACTGCTGATCGTACATACTACGCAGACTCCGTGAAGGGCCGGTTCA 10
CCATCTCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCC

TGCGT GCCGAGGACAGLX T E TATAIALA BT CCEATM ACACTEIEXATCTGCAAATGAACAGCC
GGGTGCCTTT T GG EGA GAAEAACEC ST LACTEA CTARN &G APNPAT AT HEGGCGTTG

GAGGT CCACCT GEHABET ST PRERS AT A G AL EE RACEEHIEEGTCACCGTCTCGAGC
CTGOGTCTCTCCTGI GCAGCCT COGGAT TCACCT T1TCCAAGTAT TCGATGG

GGTGGGT ~AGGEAYAGGGT CTAGAGT GGGT CTCACAGATTT
%gfﬁ GCCCGGGGGGTCC
AAGTATTCGATGG
TGOGTGCTGA coce = 7
GGGTCTCACAGATTT
GGAGCCTTTTGA
oA TGAAGGGCCGGTTCA

GGAGACCGTET CAEA AT aeaE i hEST et et raaeAcdX TS TGCAAATGAACAGCC
TTAAGTTGGTACEACEAG RO ANGESAANCEEET PABETEAFEATEGGAPH TACACTGGGCGTT
TGGAATTCCCGT P TIAACT EEEGA IR TAGE BT A EsTCAAAEIIAGTCACCGTCTCGAGC
CTGGGACAGATTTCACT CTCACCAT CAGCAGT CTGCAACCTGAAGATTTTGC
TACGTACTACTG?BM&S&@@CTGGGACGCATCCTACGACGTTCGGCCAAGG GACCAAGGTGGAAATCAAACGG
30 >DVB5581 GAGE X | q A q
CTGCGTCTCT CCCGWTWM&GMM@GAT@CCAAGTATTCGATGG
GGTGEGT CC@C@@G’@P@G@WCTS@A@WG@WKGTGGGTCTCACAGATTT
CGGATACT CCT GATSA AT BCTAAIHKACHS PCGORCEGCTAG BAAAGGGCCGGTTCA
CCATCT CG?GCG&@%&W MWTGCAAATGAACAGCC
T@GT@T%GG%@WA@@TT@%%@%FHM@%W&@IATATACTGGGCGTTG
&P c"‘-' ' -‘ a\s u b e “?"? CACCGTCTCGAGCGC
PEC A TGTCTGCATCTGTA

mc;; GATTGGGACGACG
Kyl S AAGCTCCTGATCCTT
TCAGTGGCAGTGGAT

TGGGACA TTE - AT/ AACAT TS
A@AﬁAﬁ@W&ﬁW%@@@ﬂﬁ%@
- 90 - >DVvB53AL EXSCREERE At cREAT R AR ACACSEAdES SO
CTGCGT CTCT CCHALEMBETCSEeA R TEACTGTFPCCAAGTATTCGATGG 5
GGTGGGT CCECCAGGCT CCAGGGAAGGGT CTAGAGT GGGTCTCACAGATTT
CGGATACTTT GADBSHAEAT ACT ACGCAGACT CCGTGAAGGGCCGGTTCA

SEAFT TGCASGYATACEEA GTATCRERAGATIRETKGGTACAGCCTGGGGGGTCC
TGCGTGCCGAGG@@A{@MM@\TMGIGM@GWGATAAGTATTCGATGG
GGGTGCCTTT T GAGITASI GECCHONAGFHACCC ARG CAATGIETICLAGEG TXOGGTCTCACAGATTT
CTAGCACCGACATOACA GAGCTAANICLAT AT RCGAICH CACAATEIGE TGAAGGGCCGGTTCA
AGCGAGACCET GT cAAGATeASd ¢ CEREAFTANGE et AXAL CEFIX TGCAAATGAACAGCC
GITAAGTTGGT. AWWWQ@T@%ATATATACTGGGCGTTG

TTGGAATTCCC X AAPEHIIIETGEGA] LAG] m- o ACCGTCTCGA T
TCTGGGACAGAT_ A laa o “g n.;m (FICACCGTCTCGAGCGC
CTACGTACTACT Ae&g Af? iee‘“’ m-‘ ueu ‘u !7“ CGG
SDMB5544,20 AT é 3 -ﬁ:eee cop ies. T
CTGCGICT 0; u‘ (3 ovgi' A\ “ T

ue- AT A w, SAE WJ.‘W ﬂ;} CAGTGGCAGTGGATC
CGCAT ACT GCT CAPEErNEAT Avf A BN P AR ARG AL f‘@e@ACCTGAAGATTTTGCT

MTUWWWWEfW%GTTCGGCCMGGG
TGCGT GCT GAGGACACEESeGEPAr X YR ACAETESEATATATACTGGGCGT TG
GGTGCCTTTTGAGTACT GGGGT CAGGGAACCCT GGTCACCGT CTCGAGCGCT

AGCACCGACAT CCAGATGACCCAGT CTCCATCCTCCCTGTCTGCATCTGTAG

GAGACCGT GTCACCAT CACT TGCCGGGCAAGT CGTCCGATTGGGACGACGT

TAAGT TGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCCTTT 30
GGAATTCCCGTTTGCAAAGT GGGGT CCCATCACGT TTCAGT GGCAGTGGATC

TGGGACAGATTTCACT CTCACCATCAGCAGT CTGCAACCTGAAGATTTTGCT

ACGTACTACT GT GCGCAGGCT GGGACGCAT CCTACGACGT TCGGCCAAGGG ACCAAGGT GGAAATCAAACGG
35 >DOMLh- 574- 72 GAGGTGCAGCTGT TGGAGT CTGGGGGAGECT TGGTACAGCCT GGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCT TTGT TAAGTAT TCGAT GGGGT GGGTCCGCCA
GGCTCCAGGGAAGGGT CTAGAGT GGGTCTCACAGAT TTCGAATACTGCTGATCGTACA

—— N = N SN R PN A NI SNSNSNT" SN NAR R NNV NSNTT = N R NN R T N AP A AT =r=~r~NA A7 R A 7N




40 CGCTGTATCTGCAAATGAACAGCCTGOGT GCTGAGGACACCGCGGTATATTACTGTGE
GATATATACT GGGCGT TGGRGTGCCT TTTGAGT ACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 5 O0D20A/0512191 - PCT/EP2010/066046
GAGGT GCAGCT GT TGGAGT CT GGGGGAGGCT TGGT ACAGCCT GBGGGGT CCCTGOGTC
TCTCCTGTGCAGCCTCCGGATTCACCT TTGT TAAGT AT TCGAT GGGGT GGGTCCGCCA

GGCT CCAGGGAAGGGT CTAGAGT GGGTCTCACAGAT TTCGGHT ACT GCTGATCGTACA
TACTACGCACACT CCGT GAAGGGCCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA 5
CGCTGTATCTGCAAAT GAACAGCCT GOGT GCT GAGGACACCGCGGTATATTACTGTGC
GATATATACT GGGCGT TGGGT GCCT TTTGAGT ACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 138Midh 542

GAGGT GCAGCTG@AW@XWMW@CGGGGGGTCG

TCTCCTGT CCAGSHFt A & A@é‘@ﬁ“@ Bt ATTCGATGG
GGCTCCA ceers TCACAGATTT
TACTACGA secuelieceance CGGTTCA
CGCTGTATCTGCA LT ECC

GATATATACGG ed‘ AT ITETE SEA g@gﬁc&?
>DOMLh- 574- 138

GAGGTGCAGCTG et RO T e e P ACA S FEAAEESTECTEAGREOTCTCGAGCG

TCTCCTGTEAGEE AT P AACTTIT TP ARG AT T AT EEEETIES CCGECACTGCATCTGT
GGCT&AGGGAA@Q@%@A@@@H@W@AW@W@%@@%TTGGGACGAC
TACTACGCACACf@cT,@P@A GP A CEBOENAAPTCS AEACATCCTGATCCT

AA ' AT WK@AW@@T@@CAGTGGA

GATATATACGGGTCE

>DOMLh- 578- 1 SH A'RIZGTACTACTGTGCGCAGGCTGGGACGCATCCTACGACGTTCGGCCAAG

TCTCCTGT GCAGCCT CCGGATTCACCT TTTTCAAGT ATTCGATGEGEGT GEGT CCGCCA
GGCTCCAGCGAAGGEGT CTAGAGT GGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGCACACT SN sIHSAAGCECCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA

CCCT GT AT 60 CCAMIEFAEAG TR Gt PP RS AEEREET AT AG TAC KT &ET8B.G GGG TCC
GATATATACT GGG NA#IEREF T HTRRIGEE FEEENFEAVEPET Ee T S KA e
>DOMLh- 574- 180,49 \ a
GAGGTGCAGCT ; sfeceee) I
TCTCCTGTGCAG

(3 ALECCES : " CH CCACE FARGAR
CGCTGTATCT GCRAR FEAACAE et AT eaaEa AL ASTATAIT NCTEREC CIWHIAGCGCT
5011/ 051217 PSSO FREFIBCATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAG

GATATATACT GERASITECET ABCHOGERAGRACT OGS CR A IEETCCPAAGE ETETOAAEET

TAAGTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCCTTT

30  GGAATTCCCGTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATC

TGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCT

ACGTACTACTGTGCGCAGGCTGGGACGCATCCTACGACGTTCGGCCAAGGG
ACCAAGGTGGAAATCAAACGG

35 >DOM1h-574-72
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

40 CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-109



5 >DOMLh-574- 162 GAGGTGCAGCTGTTGGAGT CTGGEGGCGAGGCT TGGTACAGCCTGGEGEEEGTCCCTECGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTTTCAAGTATTCGATGEGGT GGGTCCGCCA
GCECTCCAGCAMGOROIAGAGT GGGTCTCACAGATTTCGCGATACT GCTGAT CGT RCAVEPR010/066046
TACTACTCACACTCCGT GAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CCCTGTATCTGCAAAT GAACAGCCT GCGTGCTGAGGACACCGCGGTATATTACTGTGC

GATATATACT GEGCGT TGEGT GCCTTTTGAGT ACT GEGGT AGGGAACCCTGGTCACC GTCTCGAGC 15
DOV7h- 11- 3 GACATCCAGA TGACCCAGIC TCCATCCTCC CTGTCTGCAT CTGTAGGAGA CCaGrar
CACC ATCACTTGCC GGGCAAGTCG TCCGATTGGG ACGACGITAA GITGGTACCA GC AGAAACCA
GGGAAAGCCC CTAAGCTHCLT ¢ GAT CEIANT S ANRGHCCGTT cEGEAAAGT TCec G CECATCAS TC
CGTTTCAGIG GCAGT AT € AEXLACACT T AGTCHGA AGCAR TZ20 c CACCAGT F € X ANELAT
GAAGATTTTG CtACEt Ad Ac A & E1&35A6 2 CHKHKAHXACHS pA MG TACGAC G d O AAT A CA
GGGACCAAGG  TGRAMEEAAC ASKET ARt s @sd th SequenreesTc2BAMEACRX4rd88rcanca
W@LES@—V%%%@M%W 26-SB) CGGTATATTACTGTGC

TADRTYYAHSVKERE m L AN RABLTAYV R YA Y ECRNVPE
>DOMLh- 574- 1%%%3{%{3 SO VQPGESL RLSCAASGR TFFKYSVONROAP CKGLEW/S O SD

TADRTYYAH SV SKNT LYLQ MNSLRAEDTAVYYCAVYT GRWEP FEYWGQGTLVTVS S
>DOM 1 h-574- VQDGGSLRLSCAASG:TFFKYSIVGN RQAP GKGLEWSQ SD

TADRTY YA, SV ST ML BAETTADCAYYT, GRIME. FEVIGGETLITVS S

>DOMLh- 5

EVQ_LESGGG V %E % é@é}‘ﬁ % TGGGGTGGGTCCGCCA
TADRTYYAHSVKERETH SERPRISKRTE YL %\G@é& PRTH A S >pom
| h-574- 192 EVALLESEEEY RS S G SR SIERTREAPER L APAACA
TADRTYYAHSVKERETF SRON A RAEITEATPEERP P PERNIPEC ERWSEXSTEAAVSE A 0
>DOMLh- 572- 193 TEVEL R ESERIL Y/ I SERASEHC RO Y SVERREAPEKCPEINSEY Sty
TADRTYYAHSVKERETRERERISKNTL YL QUNSLRAEDTAVYYCAI YTGRWEP FEYWGQGTLVTVSS 15
>DOMLh- 574- 194 EVQLLESGGGLVQPGGSLRL SCAASGFTFVKYSMAWRQAPGKGLEW/SQ SD
TADRTYYAHAVKGRFTI SRDNSKNTL YL QUNSLRAEDTAVYYCAI YTGRWP FEYWGQGTLVTVSS 20 >DOM
| h-574- 195 EVQLMEBSEEEVPEGSLRL SCAASGFTFFKYSMGWRQAPGKGLEW/SQ SD
TADRTYYAHSVKGREMsmsmmmmmmmmﬁmem&wmmwmsm5 >DOM
| h-574- 196 EYOrLESGRGLME L SOANSERTRSKY SMAWRQAPGKGE EVSGE SR ceca
TADRTYYAHSVK@ETCSMMMS@@W@IGH@?@EBETEWAW&S&A

TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

25 GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGETCACC
GTCTCGAGC

>DOM1h-574-156

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTCAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC

35 GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-180

40 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGCACACGCGGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC



30 >DOMLh-574-201 EVQLLESGGELVQPGGSLRL SCAASGFTFDKNSMAWRQAPGKGLEW/SQ SD
TADRTYYAHSLKGRFTI SRDNSKNTLYLQWNSLRAEDTAVYYCAI YTGRWPF EYWEQGTLVTVSS 35
>DOMLh- 5 M0202/EVA L ESGEEL VQPGGSL RL SCAASGF TFFKY SMOW/RQAPGKEPEMV/S6I0ED
TADRTYYAHSVKGRFTI SRDNSKNTL YLQWNSLRAEDTAVYYCAVYTGRWAP FEYWGEQGTLVTVSS 40
>DOMLh- 574- 203 EVQLLESGGGELVOQPGGSLRLSCAASCGFTFFKYSMGW/RQAPCKGLEVWSQ SD
TADRTYYAHSVKGRFTI SRDDSKNTL YLQVNSLRAEDTAVYYCAlI YTCRWAPF EYWGQGTLVTVSS - 94 -
>DOMLh- 574- 204 EVQLLESGGGELVQPGGSLRLSCAASGFTFFKYSMOW/RQAPCKGLEWSQ SD
TADRTYYAHSVKGRFTI SRDNSKNTLYL Q\/NSL RVEDTAVYYCAI YTGQWAP YEYWGQGTLVTVRA
>DOMLh- 574- 202 TEVRLC AESGHKLVCF RICSOAASEETROKYSVEBWRQARIHKDL EVMSEY Hid
TADRTYYAHSVKGRETESRENSKNTLYL QVNSL RAEDTAVYYCAI YTCRWPF ENWGHGTLVTVSS
>DOMLh- 574- 206 EVQLLDSGGGELVQPGGSLRLSCAASGFTFFKYSMOW/RQAPCKGLEWSQ SD
TADRTYYSP SVKGRFTI SRONSGNTLNLQMITPLRAEDTAVYYCAI YTGRWEPFE YWGQGTLVTVSS
>DOMLh- 574- 207 EVQLLESGGEAWQPGGSLRLSCASSCGFTFSKYSMOWRQAPCKGLEWSQ SD

; o
>DOMLh- 574- 2 S 0 R
TADRTYYAUSVK SBRSRAT Nt :,5 ”’a‘%ﬁf
>DOMLh- 5 N ESGGA i-e‘e‘.‘ R ﬁ G
TADRTWAHAVK&&E”%P RONSRNTEYL ¢ %FW@WW&G E
>DOMLh- 574- 2 P2 TEVEE LESEERL & TLCF&W%@@@W%@W&% %W%Tfj?s@t’?
TADRTYYAHSVKERETF ﬁ@NSKNTLYLQVNSL RAEDTAVYYCAI YTGRW/PF EYWGQGTLVTVSS
>DOMLh- 574- 213 EVQLLESGGGL VQPGGSLRL SCAASGFTFDKYSMGWRQAPGKGLEWSQ SD
TADRTYYAHSVKERHTh TRDNSKNTL YL QVNSLRAEDTAVYYCAI YTGRWEPF EYWSQGTLVTVSS - 95 -
>DOMLh- 574- 2 G4CEVQLAESCGBLVQRGESIIRICBTAASGE THSK Y SMOAYROAPBCE ABAV/SCTE BEX
TADRTYYADSVKGRET | :SRENSKNTIC Y QINSIRAEDTANSAGA G GRYIMEET B IEYVWEQETAMITN S

>DVBS535 - BVQn bR, VRGEERL RE SCEAASEC TS YHRMAWRQRAP GG WEGSE  canacT

TADRTYYAHS AV A8@7cacTeTea ceaT
EPG@PKkﬁﬁ%%W s@%&% % HETTFESTRVET KR

>DVB5541 ATCC CGAC GTTCGGCCAA GGGACCAAGG TGGAAATCAA ACGG

TADLTYYA SVKgEg TL YLQUNSLRAEDTAEYYCAl YTGRWAPF EYWGQGTLVTVSS
>DOMLh- 574- 208 F T VCPGGS \ASC W
TADRTYYAHAVKGRE §I‘!‘?i§=:§.'if‘\“ P

cesl ?‘R} ‘*‘% ] /

Amino-acid sequences:

25
>DOM1h-574-188
EVQLLESGGGLVQPGGSLRLSCAASGFTFDKYSMGWVRQAPGKGLEWVSQISD
TADRTYYAHSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAIYTGRWVPF
EYWGQGTLVTVSS

30
>DOM1h-574-189
EVQLLESGGGLVQPGGSLRLSCAASGFTFFKYSMGWVRQAPGKGLEWVSQISD
TADRTYYAHSVKGRFTISRDNSKNTLYLOQMNSLRAEDTAVYYCAVYTGRWEP
FEYWGQGTLVTVSS

35
>DOM1h-574-190
EVQLLESGGGLVQPGGSLRLSCAASGFTFFKYSMGWIRQAPGKGLEWVSQISD
TADRTYYAHSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAVYTGRWAP
FEYWGQGTLVTVSS

40
>DOM1h-574-191



15 EVQLLESGGEE.VQPGGESLRLSCAASGFTFDKYSMAOWRQAPGKGALEW/SQ SD

TADRTYYAHAVKGRFTI SRDNSKNTLYLQVWNSLRAEDTAVYYCAI YTGRWP FEYWEQGTLVTVS

SASTDI QVIMBRBBLIBASYGEDRVTI TCRASRPI GTTLSWQ PCT/EP2010/066046
QKPGKAPKLLI LWNSRLQSGVPSRFSGSGSGIDFTLTI S SLQPEDFATYYCAQAG THPTTFGQGTKVEI KR
20 >DMS5542 EVQLLESGGE.VQPGGSLRLSCAASG-TFSKYSMGWRQAPGKGLEWSQ SD
TADRTYYADSVKGRFTI SRDNSKNTL YLQWNSLRAEDTAVYY CAI YTGRW/PF

EYWGQGTLVTVSSASTDI QTQSPS SLSASVGDRVTI TCRASRPI GTTLSWYQQ 25

KPGKAPKLLI LWNSRL QSGVPSRFSGSGSGTDFTLTI SSLQDEDFATYYCAQAGT HPTTFGQGTKVEI KR
>DVB5544 EVQENESEEIOPORSPBICSTASEAT ,
TADRTYYAHSVK RIS SRONBKNTL OB DRARDT AW NGANGIGEMBE A Y Y CAIY TGRWV P
EYWGQGTLVTVSEASIEHAYT @GR SLSASVERVTI TCRASRPI GTTLSWQQ

KPGKAPKLLI LMWNSRL QSGVPSRFSGSGSGIDFTLTI SSLQPEDFATYYCAQAGT HPTTFGQGTKVEI KR 35

>DOMLh- 574- 72 ESORE VOPGGSL RLSCAASGFTFVKYSMOW/ROAPGKGLEWWSQ! SNTADRT

YYAHSVKGRFT VY -

>DOMLh- 574- 1& = e DRT
YYAHSVKGRET U'RAEDT, ' SEEVW 6 -

>DOMLh- 574- 1 i VQDGGSLRLSCAASGFT FVKY SMOWROAPGKGLEWSQ |

SDTADRT YYDHSVKGRET | SRDNSKNTLYLQVNSLRAEDTAVYYCAI YTGRWEPFVYWGQGTLVT 5 VSS
>DOMLh- 57%- 13BOM/-p B35 VOPGGSL RL SCAASGF FEKYSVOAWVROAPGKGLEW/SO) | SDTADRT
YYAHSVKGRFT EV: MY FRRESTAASKIATRE RAHKGPE SD
>DOMLh- 574- 15AORICY AHS R@W%WMN@? it BEKAIERESOVEP
SDTADRT YYAHEUKSFEQGTLERNIESKNTL YL QUNSLRAEDTAVYYCAI YTGRV\X/PFEYV\G(I;TLVT 15 VSS
>DOMLh- 574- 180 EVQLLESGGAELVQPGGSLRLSCAASGFT FVKYSMGWRQAPGKGLEW/SQ |
SDTADRT Y¥AHADKGRAFST4- SRDNSKNTL YL QUNSLRAEDTAVYYCAI YTGRWPFEYWGQGTLVT 20 VSS
>DOMLh- 574- 16X GENQSCESEEEQYGRRSGRILRICIAATTTH AR IKS SIGSMVRQYSHIGCEYWBIS O 1SSDTADRT
YYSHSVKGRFT  IT ABRONSKNHIAXHCHRBERAEN SN Y OXLY) MGRYWRE EMWAQGTVVATY TGRWVP
FEYWGQGTLVTVSS

20 >DOMI1h-574-195
EVQLLESGGGLVQPGGSLRLSCAASGFTFFKYSMGWVRQAPGKGLEWVSQISD
TADRTYYAHSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAIYTGRWEPF
EYWGQGTLVTVSS

25 >DOMI1h-574-196
EVQLLESGGGLVQPGGSLRLSCAASGFTFSKYSMGWVRQAPGKGLEWVSQISD
TADRTYYAHSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAIYTGRWEPF
EYWGQGTLVTVSS

30 >DOM1h-574-201
EVQLLESGGGLVQPGGSLRLSCAASGFTFDKNSMGWVRQAPGKGLEWVSQISD
TADRTYYAHSLKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAIYTGRWVPF
EYWGQGTLVTVSS

35 >DOMI1h-574-202
EVQLLESGGGLVQPGGSLRLSCAASGFTFFKYSMGWVRQAPGKGLEWVSQISD
TADRTYYAHSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAVYTGRWAP
FEYWGQGTLVTVSS

40 >DOMI1h-574-203
EVQLLESGGGLVQPGGSLRLSCAASGFTFFKYSMGWVRQAPGKGLEWVSQISD
TADRTYYAHSVKGRFTISRDDSKNTLYLQMNSLRAEDTAVYYCAIYTGRWAPF
EYWGQGTLVTVSS



25 VSS DOVrh-11-3 DI QUTQSPSSLSASVGDRVT | TCRASRP | GTTLSWQKPGKAPKLL |
LWNSRLQSGVY PSRFSGSGSGTDFTLT | S SLQPE DFATYYCAQAGTHPT TFGQGTKVE | KR 30 WO
2011/ 05120 @RCT/BEPA010/ 066046 - 97 - CLAIMS 1. An anti - TREQ/RPe@IOp6@nH6 t ype 1
(TNFRL; p55) inmunogl obulin single variable domain conprising an am no acid
sequence that is at |east 95, 96, 97, 98 or 99% 5identical (or is 100%
identical) to the am no acid sequence of gpOMLh-574- 188, DOMLh-574-189,
DOMLh- 574- 190, DOMLh-574-191, DOMLh-574-192, DOMLh574-195, DOMLh-574- 196,
DOMLh- 574- 201, DOMLh-574-202, DOMLh-574-203, DOMLh-574-204, DOMLh-574- 205,
DOMLh- 574- 206 pONOMLE7H67¢4 207, DOMLh574- 208, DOMLh- 574- 209 DOMLh- 574- 211,
DOMLh- 574- 21%VMG@EV@@@G@MS@%&SGWFF@§MGW€ APGRGLEWVH@ISD

vari abl e domTA'DﬂWYﬁHSQ/%?[QFﬁ%R@NST@J'PLYE@MNSLT@VEDT]& CARRGQWAPO. 4

after i ncubatiggAy RAOC for 40 hours. . mul tlspeC|f|c | i gand
conpri sing an |nnuno |n single variable donaln of claim1 and

optlonally a ﬁ}Sﬂpfbénﬂunoglobulln single variabl e domai n that
PN e
recept or typ E@

accordin to NN (ﬁ Sat least one anti-serum al bum n (SA

accordi ng to
i mmunogl Bul i n 205|n e variabl e domain that specifically binds SA, wherein
the anti-SA § ¥bl e donai n congrlses an am no acid sequence that is

at |east 80, EB’Q IQZSG(@@LV%’GC@SLRI@M QBTBER Y eMG WYR QG ObEN \JERIST al )
to the sequeﬁé@RﬁYYXRW%K@RRﬂS&DMS@NTLNLQNMBh&AEPﬂﬂﬁﬁgCﬁléTG&M@ﬁFEs
provi ded bet WaBGQAEVAMSS TNFRL si ngl e variabl e domain and the anti-SA
single vafiable domain. 25 4. The ligand of claim 3, wherein the |inker
conpri ses theDaNnesa62@ sequence AST, (optionally ASTSGPS), or wherein the
| i nker is ASEMS)LHSGAGRINEOFGGSLRLSCASSGFTESK $SME WV RGABGK GOE Wewsse
AS((45) 3. WPAZ Y PRUB YRR TERR DAYKISAOMBQMNSLRAEDTAEYY CAIYTGRWAPF
EYWGQGTLVTVSS
20
>DOM1h-574-208
EVQLLESGGGLVQPGGSLRLSCAASGFTFDKYSMGWVRQAPGKGLEWVSQISD
TADRTYYAHAVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAIYTGRWVP
FEYWGQGTLVTVSS
25
>DOM1h-574-209
EVQLLESGGGLVQPGGSLRLSCAASGFTFFKYSMGWVRQAPGKGLEWVSQISD
TADRTYYAHSVKGRFTISRDNSKNTLYLOQMNSLRVEDTAVYYCAIYTGQWAP
YEYWGQGTLVTVSS
30
>DOM1h-574-211
EVQLLESGGGLVQPGGSLRLSCAASGFTFAKYSMGWVRQAPGKGLEWVSQISD
TADRTYYAHAVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAIYTGRWVP
FEYWGQGTLVTVSS
35
>DOM1h-574-212
EVQLLESGGGLVQPGGSLRLSCAASGFTFSKYSMGWVRQAPGKGLEWVSQISD
TADRTYYAHSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAIYTGRWVPF
EYWGQGTLVTVSS
40
>DOM1h-574-213
EVQLLESGGGLVQPGGSLRLSCAASGFTFDKYSMGWVRQAPGKGLEWVSQISD
TADRTYYAHSVKGRFTITRDNSKNTLYLQMNSLRAEDTAVYYCAIYTGRWEPF
EYWGQGTLVTVSS



- 98 - 5. A TNFR1l antagoni st conprising a single variable domain or

mul tispecific ligand of any preceding claim 6. A TNFa receptor type 1
(TNFR1; pSbR0mmsaryoni st according to claimb5, for oral PpdEEPe@opscodel i very
to the G tract of a patient, pulnonary delivery, delivery to the lung of a
patient or system c delivery. 7. A TNFa receptor type 1 (TNFR1l; p55)

ant agoni st according to claim5 or 6, fopstreating and/ or prophylaxis of an
i nflammatory condition. 10 8. The use of the TNFRL antagoni st of claim5 or
6 in the manufacture of a medi canment for treating and/or prophylaxis of an
i nfl anmatory condition. 9. A nethod of treating and/or prophyl axis of
an i nfl ammat epyngonsi4spn in a patient, 15the nmethod conpri sing

adni ni steri ngv@n@u@@m@@@tﬁ@m@mm{w@mﬁ AR GLEGVAVISD
mul ti speci 11 g ABBAGAPRYRG R TIARPINSIANFI PLORENSIR KBRSy CARPRILW\HES542

or DMVB554 acid conprisin a nucl eoti de sequence that is
at | east go %géﬁcggjﬂ"{f? 97, 98 or 99 %identical (or 100% i dentical)
identical to | eot i de sequence of DMB5535, DMS5541, DMS5542 or

DVBS5544. 1 ris H?ﬁ; ' S ncodes
an anti -TNFag %; % %&é%'g% ! Eﬁgﬁ%ﬁggﬁﬁ | abl e
domai n accor(Fjr RETL 2.A P gg: DEHEE de
sequence!?hat* @Q@J&V%V%Sﬁsrmﬂw@é% HASYGPRVI TG A‘% 1§§SWYQQ

i munogl obul & W%BL@SQX%MS%M HHSSLQ%DF YA QAGTher ei n
t he nucl eot i HETIEG VEKRit |east 70, 75 80, 85, 90, 95, 96, 97, 98 or
99% i dentical (or is 100% identical) to the nucl eotide sequence of

DOMLh- 574- 18BMIXMLh- 574- 189, DOMLh-574- 190, DOMLh-574-191, DOMLh-574-192,
DOMLh- 5745 19 BV @DVMNGGEFYY Q94,6 IDBVING-AAAYIIG A BE) K DMWY RO ABGK GDEMLYISQEB D
574-201, DOMIALZREZY?AAA VIR AT ESRONORBN TDOMOMISTER 26D T AN OASY 2GR®BY P DOM

| h-574-206, POVMIWGEGATZAR,SIAIMDIONGTESPEN,S AXMGDRVITACRASRPIOM LSV ¥4y 211,

DOMLh- 574- 212K FRAPK B A-W A8 RO SOONISRES GAGEH DAL TISSKEPEDFATONIT AQALY 2
nucl ei ¢ aci draperdigrorg eEm@i m 11, 12 or 13. 10 15. A host cell

(optionabhy a non-human enbryonic ceI | ) conprising a vector according to

claim 14. >DMS5542
EVQLLESGGGLVQPGGSLRLSCAASGFTFSKYSMGWVRQAPGKGLEWVSQISD
TADRTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAIYTGRWVPF
EYWGQGTLVTVSSASTDIQMTQSPSSLSASVGDRVTITCRASRPIGTTLSWYQQ
25  KPGKAPKLLILWNSRLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQAGT
HPTTFGQGTKVEIKR

>DMS5544
EVQLLESGGGLVQPGGSLRLSCAASGFTFDKYSMGWVRQAPGKGLEWVSQISD
30 TADRTYYAHSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAIYTGRWVPF
EYWGQGTLVTVSSASTDIQMTQSPSSLSASVGDRVTITCRASRPIGTTLSWYQQ
KPGKAPKLLILWNSRLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQAGT

HPTTFGQGTKVEIKR

35
>DOM1h-574-72
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGOGTLVT
VSS

40

>DOM1h-574-109
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGOGTLVT
VSS
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>DOM1h-574-133
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTADRT
YYDHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEVYWGQGTLVT
VSS

>DOM1h-574-138
EVOLLESGGGLVQPGGSLRLSCAASGFTFFKYSMGWVROAPGKGLEWVSQISDTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
VSS

>DOM1h-574-156
EVOLLESGGGLVQPGGSLRLSCAASGFTFFKYSMGWVROAPGKGLEWVSQISDTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGQGTLVT
VSS

>DOM1h-574-180
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTADRT
YYAHAVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGQGTLVT
VSS

>DOM1h-574-162
EVOLLESGGGLVQPGGSLRLSCAASGFTFFKYSMGWVROAPGKGLEWVSQISDTADRT
YYSHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGQGTLVT
VSS

DOM7h-11-3
DIOMTOSPSSLSASVGDRVTITCRASRPIGTTLSWYQOKPGKAPKLLILWNSRLOSGV
PSRESGSGSGTDFTLTISSLOPEDFATYYCAQAGTHPTTFGQGTKVEIKR
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CLAIMS

An anti-TNFa receptor type 1 (TNFR1; p55) immunoglobulin single variable
domain comprising an amino acid sequence that is at least 95, 96, 97, 98 or 99%
identical (or is 100% identical) to the amino acid sequence of DOM1h-574-188,
DOM1h-574-189, DOM1h-574-190, DOM1h-574-191, DOM1h-574-192, DOMI1 h-
574-195, DOM1h-574-196, DOM1h-574-201, DOM1h-574-202, DOM1h-574-203,
DOM1h-574-204, DOM1h-574-205, DOM1h-574-206, DOM1h-574-207, DOMI1 h-
574-208, DOM1h-574-209, DOM1h-574-211, DOM1h-574-212, DOM1h-574-213
or DOM1h-574-214, wherein the single variable domain has an ODsyy <1.0, <0.9,
<0.8, <0.7, <0.6, <0.5, or <0.4 after incubation in PBS at 40°C for 40 hours.

A multispecific ligand comprising an immunoglobulin single variable domain of
claim 1 and optionally at least one immunoglobulin single variable domain that

specifically binds serum albumin (SA).

A multispecific ligand according to claim 2, wherein the ligand comprises (i) an
anti-TNFa receptor type 1 (TNFR1; p55) immunoglobulin single variable domain
according to claim 1, (ii) at least one anti-serum albumin (SA) immunoglobulin
single variable domain that specifically binds SA, wherein the anti-SA single
variable domain comprises an amino acid sequence that is at least 80, 85, 90, 95, 96,
97, 98 or 99 % identical (or 100% identical) to the sequence of DOM7h-11-3, and
(iii) optionally wherein a linker is provided between the anti-TNFR1 single variable

domain and the anti-SA single variable domain.

The ligand of claim 3, wherein the linker comprises the amino acid sequence AST,
(optionally ASTSGPS), or wherein the linker is AS(G4S),, wherenis 1,2,3,4,5,
6, 7 or 8, for example AS(G4S);.
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A TNFRI1 antagonist comprising a single variable domain or multispecific ligand of

any preceding claim.

A TNFa receptor type 1 (TNFR1; p55) antagonist according to claim 5, for oral
delivery, delivery to the GI tract of a patient, pulmonary delivery, delivery to the

lung of a patient or systemic delivery.

A TNFa receptor type 1 (TNFR1; p55) antagonist according to claim 5 or 6, for

treating and/or prophylaxis of an inflammatory condition.

The use of the TNFR1 antagonist of claim 5 or 6 in the manufacture of a

medicament for treating and/or prophylaxis of an inflammatory condition.

A method of treating and/or prophylaxis of an inflammatory condition in a patient,

the method comprising administering the antagonist of claim 5 or 6 to the patient.

A multispecific ligand comprising or consisting of DMS5535, DMS5541,
DMS5542 or DMS5544.

A nucleic acid comprising a nucleotide sequence that is at least 80, 85, 90, 95, 96,
97, 98 or 99 % identical (or 100% identical) identical to the nucleotide sequence of
DMS5535, DMS5541, DMS5542 or DMS5544.

A nucleic acid comprising a nucleotide sequence that encodes an anti-TNFa
receptor type 1 (TNFR1; p55) immunoglobulin single variable domain according to

claim 1.

A nucleic acid comprising a nucleotide sequence that encodes an anti-TNFa

receptor type 1 (TNFR1; p55) immunoglobulin single variable domain according to
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claim 1, wherein the nucleotide sequence is at least 70, 75 80, 85, 90, 95, 96, 97, 98
or 99% identical (or is 100% identical) to the nucleotide sequence of DOM1h-574-
188, DOM1h-574-189, DOM1h-574-190, DOM1h-574-191, DOM1h-574-192,
DOM1h-574-193, DOM1h-574-194, DOM1h-574-195, DOM1h-574-196, DOMI1 h-
574-201, DOM1h-574-202, DOM1h-574-203, DOM1h-574-204, DOM1h-574-205,
DOM1h-574-206, DOM1h-574-207, DOM1h-574-208, DOM1h-574-209, DOM1h-
574-211, DOM1h-574-212, DOM1h-574-213 or DOM1h-574-214.

A vector comprising a nucleic acid according to claim 11, 12 or 13.

A host cell (optionally a non-human embryonic cell) comprising a vector according

to claim 14.



