| MPROVED ANTI - TNFR1 PCOLYPEPTI DES, ANTI BODY VARI ABLE DOVAI NS & ANTAGONI STS
The present invention relates to anti-Tunor Necrosis Factor 1 (TNFRLl, p55,
CD120a, P80,20T0MB4T2@Ccept or superfam |y nenber 1A, TNFRSFPAT/EPRH&/05®0Rpt Or
type 1) pol ypeptides, inmmnoglobulin (antibody) single variable domains and
ant agoni sts 5conprising these. The invention further relates to nethods,
uses, formulations, conpositions and devices conprising or using such
anti-TNFRL |igands. BACKGROUND OF THE | NVENTI ON TNFR1 10TNFR1 is a
transmenbrane receptor containing an extracellular region that binds |Iigand
and an intracellular domain that |acks intrinsic signal transduction
activity but can associate with signal transduction nol ecules. The conpl ex
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, whi chINRRGYERANYI-THFRS POIDNHRITIDESI ANTIBOBY) VAREA BRE dXONINHRS
chains are clustered closely toget deANTAGONISI&cept or-1i gand conpl ex, and
this clustering is a prerequisite to TNFRL-nedi ated signal transduction. In
fact, nultival ent ThgpRist Irh'aﬂitidihirBldte?NFzRiti,—Tﬁﬂ@ﬂNaﬁos&?SWEdcfoTNRRNFRm]:Ii)ijodi es,

can i nduce TNE cl ring and signal transduction in the absence of TNF
and ar eucormgrq 1g0 Egﬁ ﬁé' TRERS" 31 %ﬂ@ pratly metnésfeluA eT' @FRéFBe‘\ @F&r%ﬂpwr bERGBO,
2014(6): 11561%%ef7t1&g5}nm%§wbhhm}ﬁﬁi§0®§ siftble 7va1=1ab1<1: H&Hdﬂﬁi andldhfaghRidQ- 1928

(2001).) According mul tival ent agents that bind are generally not
ef f ect i ved antegpniing télese?f ThnmRantopdirthe fﬁtlﬁféﬁltobn@bwst W@s tfpmlatgm@,f TNFa to

I V0200603800 > A Kt PoiSn 8 SRRt BT ERE HIRAC 0T MPeon

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-

TNFR1

10 TNFR1 is a transmembrane receptor containing an extracellular region that
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



97 of SEQ ID NGO 603 (human); am no acids 54-97 of SEQ I D NO 604 (nouse)),
Domain 3 (am no acids 98-138 of SEQ ID NGO 603 (human); am no acid 98-138
of SEQ | DvBi@nB80¥41200use) ), and Domain 4 (am no aci ds 139cTaP2@i/0SH0¥ | D
NO 603 5 (human); ami no acids 139-167 of SEQ I D NO 604 (nouse)) which is
foll owed by a menbrane-proxi mal region (am no acids 168-182 of SEQ ID

NO 603 (human); am no acids 168-183 SEQ_HLD NO 604 (nouse)). (See, Banner
etal., Cell 73(3) 431-445 (1993) and Loetscher etal., Cell 61(2) 351-359
(1990).) Domains 2 and 3 nmake contact with bound |igand (TNFI 3, TNFa).

(Banner et al (hunfa@h;lamid34cids #B43 SASEQ 19 9R):604 (RisdPaxdrhas e é&rﬁin@raclrdegwn of
TNFR1 al so contains a region referred to as the %‘Ee | i bi ndi ng assenbly

domai n or PLADOHORRIIR NAntlidhyramsaming3cigs SERHOf (mawse): ami no
acids 1-53 o ) >

01/ 58953; Dein)"%&# n{}%&g@seégwewéa‘ ‘gS)nEg B&ﬁ&%ﬁfﬂ%@%@}ﬁ% 05&? %%@%% ¥PTNFR1 is
shed fromthSEQdeN@eéOéf(mowjeb)saanvmmo 4t (Amowgleida 1ﬁ906é9ﬁSE@dD N@©D3ides 15
proteol ysis of TNERL.in r.o egi on (am no
Per s 163 TeDgnasesin Lrh BgaLo oS RGBT B S sl R0yt o
produce a sohtéhibeanfeq;rdsm@lhl rEDoRYami6 latiah €6STNEZRAS SEXD 8D MED:b OB (Radiadg;i dnying O bi nd
TNFa, and thereby functions as an endogenous inhibitor of the activity of

TNFa. 020066360 508-1 SATHd 82 MNSX P94 smauspdl §D%e1 Bonnes eifils £ieB (3 AB 1 -44NFRL
20i mmunogl obyjgoR) éﬂdrlgd Rel@rd AP 00 333- 3%9‘{' b RGN RS GRMPhLR {bﬂtatchese

1
These docurreﬁts al so |sc ose 't he ug% chgygorral ns and antagoni sts for
t he treat nentvitarbdiod liggmd (ENT P OFNDBR). c(Bamlet etxﬂs Gaﬁdi%i)e@lbvfsrt\m)) The

W2006038027 di scl gses an | obulin single variable do dAb) ,

ool Tod TRoheStBleRcwEr abINEBY U o8 09t ey et h S ialst pot ency
agai nst huneBiniMpRisenltly YHAifA oPPLAD dd@fiid @Rlify 4QdsPr-9y beleed® mpr oved

anti - human TNFR1 1 nmunogl obul i n si n | e vari abl e domai ns, ant agoni sts,

| i gands and Psctymeaksmise prdy hé ef SHAD N o84 (mowssd (ThalGeveramest ¢fr ovi de
i mproved di agpqsd wae(ﬁg%rﬁdlgéi{g J6k 579 SR EHERD d-gl\'ﬁﬁjlo'j@nﬁ 5 es, as wvell

as or alternatlv y to provi rrprove therapedtics for t treat nent
and/ or pr ophyz(lﬁ)ﬁ))s'rl\iﬂRlTlﬁlElRﬁ-ﬁmnlﬂmtsarfamfateﬁs ipndroghdugh s pases that ivludens or

ot her artl cul sirable t rovi de anti-TNFRL
"munog! Sbul Pietng o 1L R & e Et S e Blo R RRGE S
products conpgg- $811QfSE‘(§$IBNOﬂa®3 ahﬁndm(mtégrl%gtolngQZI@rNom‘o4)T Wﬁbdﬁme SO

t han TAR2h- 205), especi al of human TNFRL; are cross-reactive between

human TNFRL seltblyfermioff R lat Salekle TNGRé refpie thesygpasitydo piad dNEes ard speci es

Gonron Y or ety iR poleab o ETHELRETS e AT SETNEG: (SO0 TONoS: e

likely to be encowmne035007AVERDOESIAD | 45AHHTWES 00 IYHO 4 8dis I ER Mt FTINFR IN,
pepsi n or Ieucozyne) have good pharnacoklnetlcs (eg, favourable
hal f-1ifey; Hraresclehudipiiglaiagrblsrpmaing pndariegontsts @MPRERE theser Thstanpl e,

Pg)r:tan( ZZER; gg&%ﬁggasrzags% cglgzlc%éltﬂeelge PRVER 43 dink %ﬂt%olﬂgts i theltRRat:{dGe Present
and/or prevention of conditions mediated by TNFa. W02006038027 discloses an
immunoglobulin single variable domain (dAb), called TAR2h-205 (SEQ ID NO: 627 in
W02006038027), which has modest potency against human TNFR1. It would be

25  desirable to provide improved anti-human TNFR1 immunoglobulin single variable
domains, antagonists, ligands and products comprising these. The aim of these would
be to provide improved diagnostic reagents for detecting human TNFRI1 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.

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



10 The various aspects of the present invention neet these desirable
characteristics. SUMVARY OF THE | NVENTION I n one aspect, the invention
provi des W0 2ama947BblFa receptor type 1 (TNFR1; 15 p55) i mommEpgéiolosdons si ngl e
vari abl e domain conprising an am no acid sequence that is at |east 95%
identical to the am no acid sequence of DOMLh-574-72, DOMLh-574-109,

DOMLh- 574- 138, DOMLh-574- 156, DOMLh-574-362 or DOMLh-574-180. |n one
aspect, the invention provides an anti-TNFa receptor type 1 (TNFRL; 20 p55)
i mmunogl obul i n single variable domain, wherein the single variable domain

is a nmutant Oﬁrldm&‘nﬁﬂs‘laﬂtégcﬁm'hg@ﬂd@gn@ﬁl%d@éts BB iAo thbe tlﬁaﬁ'afeqy&#ttﬁﬁ
mut ati ons (nunbering according to Kabat) position 30 1s L or 25position

52 is A or Theyedires ghINbR! (5o sg rchE TAed-20arespepialy of h@maRTT%?sl» #ion 57 is
EOS IKt |O{)nA62p|91§)lS§ fegfr?tn@?)e{vges?? hlut?)lﬁn :]fN‘FRIQnd TNERI1 fP(Qﬁ L 1'695'? oﬁelot'hér s%eclgé @ﬁch,G’ and
position 101a$ $sp@plesgpomtnoﬁ,y uved 4 agnodl f§ dmg dqynlapmynt atnldeesstng;galgemvmeg abl e
domain i Ssa rrg{[ (?og, pig or Muman g'rn%iate); are resistant to protease (eg, a protease likely to be
encountered in a patient, such as trypsin, chymotrypsin, pepsin or leucozyme); have
good pharmacokinetics (eg, favourable half-life); and/or display high affinity binding to
TNFR1, for example, human TNFR1. TAR2h-205 is called DOM1h-574 (SEQ ID NO:
11) in the present text (see also figure 5).

10

The various aspects of the present invention meet these desirable characteristics.

SUMMARY OF THE INVENTION

In one aspect, the invention provides an anti-TNFa receptor type 1 (TNFRI;
15  p55) immunoglobulin single variable domain comprising an amino acid sequence that is
at least 95% identical to the amino acid sequence of DOM1h-574-72, DOM1h-574-109,
DOM1h-574-138, DOM1h-574-156, DOM1h-574-162 or DOM1h-574-180.

In one aspect, the invention provides an anti-TNFa receptor type 1 (TNFRI;
20  p55) immunoglobulin single variable domain, wherein the single variable domain is a
mutant of DOM1h-574-14 comprising one or more of the following mutations

(numbering according to Kabat)

position 30 is L or F,

25 position52is Aor T,
position 52ais D or E,
position 54 is A or R,
position 57 is R, K or A,
position 60is D, S, T or K,



conprising one or nore of the follow ng nmutations (nunbering according to
Kabat) position 30 is L or F, 1l0position 52 is A or T, position 52a is D,
posi ti on W0 208/8472position 57 is R position 60 is D, SPON/EPR0108pmesti on 61
is H position 62 is A position 100 is V, AA R G N or K, and position
101 is E, V, KK AQor N 20 In one aspect, the invention provides an
anti-TNFa receptor type 1 (TNFRL; p55) i.mmunogl obulin heavy chain single
vari abl e domain conprising valine at position 101 (nunbering according to
Kabat). In one aspect, the invention provides an anti-TNFa receptor type 1
(TNFRL;, 25 pp&litiedeLReEyHakwt.i n singl e variabl e donmain conprising one or
nore of 30G 44D, 45P 55D, 56R, 941 and 98R, wherein nunbering is

accordi ng topﬂ%wﬁﬁ 2 iiiedteln t he 5 - am no acid sequence of the single

vari abl e do S1 r K} thepl g t am no acid sequence of
DOMLh- 574. rﬁb%%% é%%g§r§£§§ tﬁ{e}varlagfV omain is provided for binding

human, nurinpoaniVHonﬂlﬁghBEnﬁnH@WKTNFRl. I n one aspect, the invention
provi des gn anti-TNFa receptor type 1 (TNFRL; 5 p55) imunogl obulin single
vari abl e domai n which conprises an am no acid sequence that is at |east 95%

identical to the opiiallgchdsiagiguariside 0dmiMlhOmatat E2HDOMINIITEA4- 156,
DOMLh- 574- 109, DOMLh-574-132, DOMLh-574-135, DOMLh-574-138, DOMLh-574-162

or DOMLh- 5747 diffkisi I__é;érﬁz @%ﬂﬁ@&fﬁ%@mmﬁf&g Matakish QuAesmRidwcohfl kabapt ent
neutralizers of TN (eg, at least human TNFR1) in cell assay. 10ln one

aspect, the invention provides an anti-TNFa receptor type 1 (TNFR1,;

position 30 is L or F,
10 position 52 is A or T,
position 52ais D,
position 54 is A,
position 57 is R,
position 60is D, SorT,
15  position 61 is H,
position 62 is A,
position 100is V, A, R, G, N or K, and

position 101 is E, V, K, A Q or N.

20
In one aspect, the invention provides an anti-TNFa receptor type 1 (TNFRI;
pS5) immunoglobulin heavy chain single variable domain comprising valine at position
101 (numbering according to Kabat).
In one aspect, the invention provides an anti-TNFa receptor type 1 (TNFRI;
25  p55) immunoglobulin single variable domain comprising one or more of 30G, 44D,

45P, 55D, 56R, 941 and 98R, wherein numbering is according to Kabat, wherein the



p55) i mmunogl obulin single variable domain which conprises an am no acid
sequence that is at |least 94% identical to the am no acid sequence of
DOMLh- 574w 00910/ h- 574- 93, DOMLh-574- 123, DOMLh-574- P2F/EPDOMDI208Y4- 126,
DOMLh- 574- 129, DOMLh-574- 133, DOMLh-574-137, or DOMLh-574-160. This aspect
provi des 15vari abl e domains that are proteolytically stable. In one
aspect, the invention provides an anti-TNka receptor type 1 (TNFRL;, p55)

i mrunogl obul in single variabl e domai n which conprises an am no acid
sequence that is at |east 95% identical to the am no acid sequence of

DOMLh- 574- 72 amiXIMENibseuchid® of IReMhBeS dftatle GomBMLEthSrtdsclidéhtic B ittt dariflo 133,
DOMLh- 574- 135, 20 DOMLh-574-138, DOMLh-574- 139, DOMLh- 574- 155,

DOMLh- 574- 156€i mﬁ@ﬁwlhé? Db\%ﬁeglmdlmt thqn‘i'aélah@ﬁ@aamgﬁ BuAvisied for
vari abl e dongj Iaﬁl ?,?u % ﬁ-mlaffl nity and optionally
I ni ty rine

al so di spl ay desi ra INFRL. "I n one aspect, the
i nvention provi deb @ aapﬁtct ¢H'd\iﬁaemleoe>ptvmdesmypetl-mmﬁﬁbtorzﬁedﬂﬁj\lFRl

oynomtogte. ReneayeReiRidte PRl RhR s RairS SRumid ferbelinsted by
a nucl eot i detlgeguenrag %braﬂdemtscaatb theasino 86id s8@en8@of19(5M1%74% DOB11r 99%
identical to _the_ nucleotide sequence %ﬁ‘r 3(% one of sequences

shown in TabPé&-120 tPé?M\kh 5wt A9t ROMN D&MW%I@POM”GS% 138, I'n one
aspect, the ygM- 5@@1@2&%@9&1185"/461%' ﬂily apéc@ﬁl%pfdegvérmﬁe dbr{add¥fefk ard?55)

i mmunogl obul i n single variable domain f bi ndi ng human, nurine or
Cynonol ogus  poiieyuTNERE, o IRNRdi (ﬁg,tdh@astlhmgiae TINFR At eclidosrai n i s encoded by

a nucl eot jde sequence that .is. at 0, 85, 7 9%

i denti caﬁbt o the gmnecals%eci ﬂ%leemg%nc?%ll?mw oefS a H‘%%?zfecfﬁtor?ﬂ\/ﬁh(ﬁllw

DOMLh- 574- 13855)Dkinb gl bl bbsin dROM b Re/dbniii which D6 Hiscs 44 amid acid sequdnide one
fovides an antj-TNFa recept ot p55)

?ﬁﬁﬁﬁém EB& 'fh%vgra}ﬁ&ggt 9@4? idgpfcal QdhBARING SRESFEICAL %frP%Wﬁééé%NFglM}énce

that is i de“t5'742§’5 ﬁ@l\/ﬂhﬁsﬁmz@%@&/llﬂ %Q%”E@Miﬁﬂ ?Mtl% boani-ser-gg9 no acid
sequence of DOMLh- 74- DOMLh-574- 109, DOMLh-574-138, DOMLh-574- 156,

DOMLh- 574- 16 DQM th- Eﬂ’vﬂ?tﬁ Wl@@7ﬁﬁ3aloﬁm}§1h ﬁ%ﬂﬁ@]eﬂyéhw@ﬁwo‘aﬁ@sno aci d
sequence, t tions and has a CDRl sequence
¢ hat USRSy E S RGN B d

IS a | ea sequence of the selected am no
aci d sequence. | nIrocne aepﬂaqdhermmntlohIpeowdmlan@gh-crblﬂwrac@tdngype IM&NFERAL e domai n

conprises a 0%52 &, tr; i S. estO east 15 OCV{)ni dentahgl%lin taoi he CIJIDRZ

sequence of Pie g 8%8 RN ¥ &8I CHMBHES 0 acid sequence
that is at least 95% identical to the amino acid sequence of DOM1h-574-72, DOM1h-
574-109, DOM1h-574-125, DOM1h-574-126, DOM1h-574-133, DOM1h-574-135,

20 DOMI1h-574-138, DOM1h-574-139, DOM1h-574-155, DOM1h-574-156, DOM1h-
574-162, or DOM1h-574-180. This aspect provides variable domains that bind human
TNFR1 with high affinity and optionally also display desirable affinity for murine
TNFRI1.

In one aspect, the invention provides an anti-TNFa receptor type 1 (TNFRI;

25  p55) immunoglobulin single variable domain for binding human, murine or
Cynomologus monkey TNFR1, wherein the single variable domain is encoded by a
nucleotide sequence that is at least 80, 85, 90, 95, 96, 97, 98 or 99% identical to the
nucleotide sequence of any one of the DOM1h sequences shown in Table 12 below,

with the exception of DOM1h-574.



enbodi nent, the i munogl obulin single variable conprises a CDR3 sequence
that is at |east 50%identical to the CDR3 sequence of the selected am no
aci d seque0Ce10/094720 I n one aspect, the invention provi desTar2@os200NFa
receptor type 1 (TNFRL; p55) immunogl obulin single variable donain
conprising an am no acid sequence that is 20 identical to the amno acid
sequence selected fromthe am no acid seguence of DOMLh574-72,

DOMLh- 574- 109, DOMLh-574-138, DOMLh-574-156, DOMLh-574-162 and

DOMLh- 574-180 or differs fromthe selected am no acid sequence at no nore

than 25 am no aci mmsaisﬁd'cﬂ,ml&eiﬂﬂ@tiﬁﬂ%r@i@ﬁﬁaﬁ@qm(}@cebmft jeS @NHRgast 50%
identical to the CDR2 sequence of the selected am no acid _sequence. |In one
enbodi ment, PHY IDSIRALABYINCHIES Karkbkeglomajnfor AEdE W NMEBRHM ses a CDR3

h i 0% 1 i C
sequence t hacy), s el A%k PORER IS GRnc Mol Do CRIEAHERAG R bt B gl e

sel ected am no aci d” seque n one e , the 1 mmunogl o
vari abl e domaideanlpeduees: thatCORlcasedUenc0, OhA6, PE, %tor98asiterBRebtodent i cal to

anti a1 oBERR sy G R B RS Py b NSk RE dasihore
domai n whi ch5gpmpe,iCKIMYh-374-262 6ODOGA Ih-SRIGLEDNC e 7 - that is identical to
the am no acid sequence selected fromthe am no_acid sequence of

DOMLh- 574- 72, DOMIHRIS2ARCED ghe it ien 7opides gn apoNi o5 voep s &y pe DRI 74- 162
and m“'5765§)§9mﬁfnog'of>ﬁlﬁfs§nglé %Haﬁol‘éedo%%'ir%&n%%{gdﬁomﬁﬁé okid SQpeNGenALs NO
nore than 25 am no aclfd positions and has a sequence that 1s at |east
50% i dent i caldenticddta the a@DR3:csbsggemee sactedhizon gheaamiad acdisemicaei of {ddllence.

In one aspec i i i.de r e.4,6854.S aptj ; ~INFa
recept orWypyﬁt]%%%{ﬁ%g%%@fbn%r@Q gglt}I%i ﬁbgjl?ﬁ‘llg?@_l\sl%l’ |ba leh'gi)dr'nla?zn?ndv\her ein
t he singl e vaoMb-87408momdiffsrs f@sd tht altctéDarpinotacidSequshienatinoaudratiad 261 t h

(i) a concentration (c). of at |least 10 mcrograns/ m protease at 37C for
time (t) of amlr@mceddgqsltwﬁ%am?@Rﬁzqqpﬁncat%ff&é%ﬁa?faﬁ bifepidos toghe at | east

40 mi crogr amg/ig| RE/NeA§EhaLe1dAd fiio btitBeddehcOf 18bnd GRSIAIRAR, fAOUT .
wherein the variable donmain conﬁrl ses an am no acid sequence that is at

| east 94% i denmipedlotubintsinglearinble dendingequeinse: GPRDEMLANG THat 19@ lenst
DOMLR- 5742 13%0%%&%%%‘%8%}1&@!{% Yequd %SRS Ald {%gﬁéécé.oﬂ dl (Kabat
nunber i ng?. n-one aspect, TR i Avention refates a polypeptide
conpri si ng ammbodiieog thebnhiunoglbhginesivge valkbk dompeikes 20 DRBecquersahit is at

ovention ang e TLLBedy COTELAN. domeln opyLcrlly, an entupody Fe
directly |inked) tfodeh@pder, (RS il étidn Phovide aM ahti-aNFR, réQpRIr Bype 1 (TNFRI;
p55) immunoglobulin single variable domain comprising an amino acid sequence that is
20  identical to the amino acid sequence selected from the amino acid sequence of DOM1h-
574-72, DOM1h-574-109, DOM1h-574-138, DOM1h-574-156, DOM1h-574-162 and
DOM1h-574-180 or differs from the selected amino acid sequence at no more than 25
amino acid positions and has a CDR2 sequence that is at least 50% identical to the
CDR2 sequence of the selected amino acid sequence. In one embodiment, the
25  immunoglobulin single variable domain comprises a CDR3 sequence that is at least
50% identical to the CDR3 sequence of the selected amino acid sequence. In one
embodiment, the immunoglobulin single variable domain comprises a CDR1 sequence
that is at least 50% identical to the CDR1 sequence of DOM1h-574-72.
In one aspect, the invention provides an anti-TNFa receptor type 1 (TNFRI;

30  p55) immunoglobulin single variable domain which comprising an amino acid sequence



20l n one aspect, the invention relates to a nultispecific |igand conprising
an i munogl obulin single variable domain of the present invention and

opt i onal Iwoanidma=d one i nmunogl obulin single variabl e @#ow&EPR010/052005
specifically binds serumal bumn (SA). Surprisingly, the inventors found
that fusion of an anti-TNFRL single variable domain according to the

i nvention to an anti-SA single variabl e _damain provides the 25 advant age of
i nproved half-life (over an anti-TNFRL dAb nononer al one), but also with

t he added benefit of an inprovenent in the affinity (KID) for TNFRL

bi ndi ng. Thi saphs@nviailit® hehasindadid ke@BnW@issiettos admhet nRoiabidlbgumtasfe of the
art. In one enbodinent, the nultispecifi ' conprises, an am no

Ific ligand is, or ,
aci d sequenc®AM| e t4d MOMIhd4d rBO%(Hithég'éﬁeﬁ@M](51f57én1)/56eQﬁ§\{”thﬁ4'

| abel ed " DVEY <4l I i 2,
0113, 0114, 6?%@%?%@%’%%’1@@6%@5 gz{%rl{pé %1165%%8{%%?&8%‘%@ A %&%Ifg%e,l 0133,

0134, 0135, 0885 adliEPacidiAGRjond 268hasGIBGOR3 OkmenceGhat 75 at0d:80250% iRAticad 186,
0188, 018? ' %jég&)RS sequence of the selected amino acid sequence.
In one aspect, the invention provides a protease resistant anti- TNFo receptor
type | (TNFR1; p55) immunoglobulin single variable domain, wherein the single
variable domain is resistant to protease when incubated with
(1) a concentration (c) of at least 10 micrograms/ml protease at 37°C for time (t) of at
10  least one hour; or
(ii) a concentration (c”) of at least 40 micrograms/ml protease at 30°C for time (t) of at
least one hour.
wherein the variable domain comprises an amino acid sequence that is at least 94%
identical to the amino acid sequence of DOM1h-574-126 or DOM1h-574-133, and

15  optionally comprises a valine at position 101 (Kabat numbering).

In one aspect, the invention relates to a polypeptide comprising an
immunoglobulin single variable domain of the present invention and an antibody
constant domain, optionally an antibody Fc region, optionally wherein the N-terminus
of the Fc is linked (optionally directly linked) to the C-terminus of the variable domain.

20 In one aspect, the invention relates to a multispecific ligand comprising an
immunoglobulin single variable domain of the present invention and optionally at least
one immunoglobulin single variable domain that specifically binds serum albumin
(SA). Surprisingly, the inventors found that fusion of an anti-TNFRI1 single variable
domain according to the invention to an anti-SA single variable domain provides the

25  advantage of improved half-life (over an anti-TNFR1 dAb monomer alone), but also
with the added benefit of an improvement in the affinity (KD) for TNFR1 binding. This
observation has not been disclosed before in the state of the art. In one embodiment, the
multispecific ligand is, or comprises, an amino acid sequence selected from the amino
acid sequence of any construct labeled “DMS” disclosed herein, for example, any one

30 of DMSO0111,0112,0113,0114,0115,0116,0117, 0118, 0121, 0122, 0123, 0124,



0191, 0192, 5519, 5520, 5521, 5522, 5525 and 5527 (SEQ I D NGs:
one enbodi nent, the nultispecific ligand is, or conprises, an amno acid
sequence wocotad412y t he nucl eoti de sequence of any DVS @C3mPosieasives ei n,
any one of the nucleotide sequences of DWVS0111, 0112, 0113,
0114, 0115, 0116, 0117, 0118, 0121, 0122, 0123, 0124, 0132, 0133, 0134,

for Sexanpl e,

10

15

20

25
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0132, 0133,0134, 0135, 0136, 0162, 0163, 0168, 0169, 0176, 0177, 0182, 0184, 0186,
0188, 0189, 0190, 0191, 0192, 5519, 5520, 5521, 5522, 5525 and 5527 (SEQ ID NOs:
45-92). In one embodiment, the multispecific ligand is, or comprises, an amino acid
sequence encoded by the nucleotide sequence of any DMS disclosed herein, for
example, any one of the nucleotide sequences of DMSO0111, 0112, 0113, 0114, 0115,
0116,0117,0118, 0121, 0122, 0123, 0124, 0132, 0133, 0134, 0135, 0136, 0162, 0163,
0168, 0169, 0176,0177, 0182, 0184, 0186, 0188, 0189, 0190, 0191, 0192, 5519, 5520,
5521, 5522, 5525 and 5527. In one embodiment, the invention provides a nucleic acid
encoding a multispecific ligand comprising an anti-TNFR1 immunoglobulin single
variable domain and an anti-SA single variable domain, wherein the nucleic acid
comprises the nucleotide sequence of any DMS disclosed herein, for example, any one
of the nucleotide sequences of DMSO111, 0112,0113, 0114, 0115, 0116, 0117, 0118,
0121, 0122, 0123, 0124, 0132, 0133, 0134, 0135, 0136, 0162, 0163, 0168, 0169, 0176,
0177,0182,0184, 0186, 0188, 0189, 0190, 0191, 0192, 5519, 5520, 5521, 5522, 5525
and 5527. There is provided a vector comprising such a nucleic acid, as well as a host
cell (eg, a non-human host cell) 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 93% identical (optionally at
least 94, 95, 96, 97, 98 or 99% identical or 100% identical) to the amino acid sequence
of DOM1h-574-156, (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% (optionally at least 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 linker comprising the amino acid
sequence AST, optionally ASTSGPS. Alternatively, the linker is AS(G4S),, where n is
1,2,3,4,5,6,7 or &, for example AS(G4S)s.

45-92) .

In



0135, 0136, 0162, 0163, 0168, 0169, 0176, 0177, 0182, 0184, 0186, 0188,
0189, 0190, 0191, 0192, 5519, 5520, 5521,
WO 2010/094720 PCT/EP2010/052005

-9.

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 93% identical (optionally at
least 94, 95, 96, 97, 98 or 99% identical or 100% identical) to the amino acid sequence

5 of DOM1h-574-156, (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% (optionally at least 85, 90, 95, 96,
97, 98 or 99% identical or 100%) identical to the sequence of DOM7h-14-10, and (iii)
optionally wherein a linker is provided between the anti-TNFR1 single variable domain

10 and the anti-SA single variable domain, the linker comprising the amino acid sequence
AST, optionally ASTSGPS. Alternatively, the linker is AS(G4S),, wherenis 1, 2,3 , 4,
5, 6,7 or 8, for example AS(G4S)s.

In one aspect, the invention provides a TNFR1 antagonist comprising a single
variable domain, polypeptide or multispecific ligand of any preceding aspect of the

15  invention.

In one aspect, the invention provides a TNFa receptor type 1 (TNFR1; p55)
antagonist of the invention, for oral delivery, delivery to the GI tract of a patient,
pulmonary delivery, delivery to the lung of a patient or systemic delivery.

In one aspect, the invention provides a TNFa receptor type 1 (TNFR1; p55)

20  antagonist for binding human, murine or Cynomologus monkey TNFR1, the antagonist
having a CDRI sequence that is at least 50% identical to the CDR1 sequence of
DOM1h-574-72, DOM1h-574-109, DOM1h-574-138, DOM1h-574-156, DOM1h-574-
162 or DOM1h-574-180.

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
having a CDR2 sequence that is at least 50% identical to the CDR2 sequence of
DOM1h-574-72, DOM1h-574-109, DOM1h-574-138, DOM1h-574-156, DOM1h-574-
162 or DOM1h-574-180.

In one aspect, the invention provides a TNFa receptor type 1 (TNFR1; p55)

30  antagonist for binding human, murine or Cynomologus monkey TNFR1, the antagonist



5522, 5525 and 5527. In one enbodi nent, the invention provides a nucleic
acid encoding a nultispecific |igand conprising an anti-TNFRL
i munog! owol2orv/®i12gl € 10 vari abl e domai n and an anti - SAPSITERR@0Ma200RDI €
domai n, wherein the nucleic acid conprises the nucl eotide sequence of any
DVS di scl osed herein, for exanple, any one of the nucl eotide sequences of
DvsO111, 0112, 0113, 0114, 0115, 0116, 0337, 0118, 0121, 0122, 0123, 0124,
0132, 0133, 0134, 0135, 0136, 0162, 0163, 0168, 0169, 0176, 0177,

having a CDR3 sequence that is at least 50% identical to the CDR3 sequence of

DOM1h-574-72, DOM1h-574-109, DOM1h-574-138, DOM1h-574-156, DOM1h-574-

162 or DOM1h-574-180.

In one aspect, the invention provides a TNFa receptor type 1 (TNFR1; p55)

5  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-574-72,
DOM1h-574-109, DOM1h-574-138, DOM1h-574-156, DOM1h-574-162 and DOM1h-
574-180.

10 In one aspect, the invention provides a TNFR1 antagonist of the invention for
treating and/or prophylaxis of an inflammatory condition.

In one aspect, the invention provides the use of the TNFR1 antagonist of the
invention in the manufacture of a medicament for treating and/or prophylaxis of an
inflammatory condition.

15 In one aspect, an anti-TNFR1 antagonist, single variable domain, polypeptide or
multispecific ligand of any one aspect of the invention is provided for targeting one or
more epitopic sequence of TNFRI1 selected from the group consisting of
NSICCTKCHKGTYLY, NSICCTKCHKGTYL, CRKNQYRHYWSENLF and
NQYRHYWSENLFQCEF.

20 In one aspect, an anti-TNFR1 antagonist, single variable domain, polypeptide or
multispecific ligand of any one aspect of the invention is provided for targeting one or
more epitopic sequence of TNFR1 selected from the group consisting of
NSICCTKCHKGTYLY, NSICCTKCHKGTYL, CRKNQYRHYWSENLF and
NQYRHYWSENLFQCEF, to treat and/or prevent any condition or discase specified

25  above.

In one aspect, the invention provides a method of treating and/or preventing any
condition or disease specified above in a patient, the method comprising administering
to the patient an anti-TNFR1 antagonist, single variable domain, polypeptide or
multispecific ligand the invention for targeting one or more epitopic sequence of

30  TNFRI1 selected from the group consisting of NSICCTKCHKGTYLY,



0182, 0184, 0186, 0188, 0189, 0190, 0191, 0192, 5519, 5520, 5521, 5522,
5525 15and 5527. There is provided a vector conprising such a nucleic

aci d, as wel2biiaw4rohost cell (eg, a non-human host cel | pCEmPRO0®FI095 such a
vector. In one aspect, the invention provides a nultispecific |Iigand
conprising (i) an anti-TNFa receptor type 1 (TNFRL; p55) inmunogl obulin
singl e vari abl e domai n which conprises apjam no acid sequence that is at

| east 93% i dentical (optionally at 20 |east 94, 95, 96, 97, 98 or 99%
identical or 100%identical) to the am no acid sequence of DOMLh-574-156,

(ii) at | easNSODETRUHKGEY UNTRK NOVRHY SAENIFRHI0H) PR WSENDGOQEFYakicabl e
domain that specifically binds SA wherein the anti-SA single variable
domai n conpr P&E&t-an ani no aci d sequence that is at |east 80% (optionally at

ngﬁ ;ngg of90 bogvg h_A%%;%e,%‘? %f ﬁgg?lﬁué?t%%%&qg&td rﬁ@iltis&rciﬁ]cqgﬁ%d &&ﬁ&ﬁsﬁrfgaz{n dn@t- t he

TNFa receptor type 1 (TNFR1; p55) immunoglobulin single variable domain and at

5  least one immunoglobulin single variable domain that specifically binds serum albumin
(SA), wherein
(a) the anti-TNFR1 single variable domain comprises an amino acid that is at least 80%
(optionally at least 85, 90, 95, 96, 97, 98 or 99% identical or 100%) identical to the
amino acid sequence of DOM1h-574-156, DOM1m-15-12 or DOM1m-21-23; and

10 (b) the anti-SA single variable domain comprises an amino acid that is at least 80%
(optionally at least 85, 90, 95, 96, 97, 98 or 99% identical or 100%) identical to the
amino acid sequence of DOM7h-11-12 or DOM7h-11-12dh; and
(c) the ligand comprises a linker between said variable domains, the linker comprising
the amino acid sequence AS or AST. Another aspect of the invention provides

15  multispecific ligand comprising or consisting of DMS5537, DMS5538, DMS5539 or
DMS5540. 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% (optionally at least 85, 90, 95, 96,
97, 98 or 99% identical or 100%) identical to the nucleotide sequence of DMS5537,

20 DMS5538, DMS5539 or DMS5540. 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 FIGURES

25 Figure 1. BIAcore binding of dAbs from naive selections to human TNFR1.
Biotinylated human TNFR1 was coated on a SA BIAcore chip. Four purified dAbs
(DOM1h-509, DOM1h-510, DOM1h-549 and DOM1h-574), from naive selections,
were injected over human TNFR1 and binding was determined. The curves

corresponding to cach dAb are indicated by arrows.



250ptionally wherein a linker is provided between the anti-TNFRL single
vari abl e donmain and the anti-SA single variable domain, the |inker

conpri si nyotzhw/@wizno aci d sequence AST, optionally ASTSEPSEP2MmMAsINE: | vely,
the linker is AS(AS)., wherenis 1, 2, 3, 4, 5 6, 7 or 8, for exanple
AS((A5)3. -9 In one aspect, the invention provides a nultispecific |igand
conprising (i) an anti-TNFa receptor typg1l (TNFRL; p55) inmunogl obulin
singl e variabl e domai n which conprises an am no acid sequence that is at

| east 93% i dentical (optionally at |east 94, 95, 96, 97, 98 or 99%

i dentical or 100%igieatiMRICH cEIDaist»’fcﬂ:fHA[b@ ﬁ@ﬁi @lww@ﬁ&g t6 h@haPPNER1574- 156,
(ii) at least one anti-serumalb &’( ﬂerbu“n single variabl e
lélrSHOtP

domai n that §pedrifigarfys G?%Iéhéw W% ISR Ol B-5y 4 frep| e
d I
omai n_conpr &&%w%g%@%d?l@ agcgh g?rﬁﬁﬂg}(;ﬁpgﬁomt 3185 16}588%&53@9&)/ R ally at

| east 85, 90 enti ca entical to the
sequence of DPXDViRkaylfh+ fibctiamadl inhibitign ofpiltNEmaietlmtevdﬂEféﬁemhasa: Thakssay wes pr ovi ded

bet ween the anti-TNFR] si.ng] e vari able domai.n 10an e anti - Single
vari abl e onﬁ?r.tﬁomteﬂés bt %ﬁ%qw%@rﬁeﬁ@n&mg%e%@i ‘{fn’s‘é&f@i“ﬁ&“? Y
optionally ABQ.TTM theb%lraﬁﬁ Ak 'cé/rﬁ:leﬁ{bratfolﬂ‘?s blofkElusing AFHFAPPridm) MAGKE N is 1,
2, 3, 4, 5, 6, exanp AS((4S)3. I n one aspect, the i nvention

provi des a Tmnt@gﬁ@g@ﬁlsgitlorwﬁpﬁ’vﬁél ng a single vari abl e domai n,
| tid
pol ypeptide or rmﬁ%u?\@%.ﬁ%éc Bléféﬁl,%ﬂagz%sa Bbgﬁgﬁiﬂrﬁg/e a%gt?onfmﬁrecept or

151 nventi on. he 1'hven rovi des a
type 1 ( TNFRINFR35Fowampuefjehisbs ((ﬁfOMﬂ]h}SD%\lHDMIh{SIOIID@I\/Hhaﬂ@dmﬂiDQMyh

Mg of * 40 pacBtore edybe St iRrERry e rogha dab M a PRk on
provides a Thay erd'%ﬁa{et@éepw%d%n%wyl%édeﬂ@me OmpatRAMISENFQITHRI ndi ng

human, murine or Cynonol ogus non , the antagoni st having a CDRL
sequence t hapodigveatonireladib 5Gown anba @alpetiovd Weh CDR® @dqh@w&ceﬁﬂﬂflnhlbltlon

DOMLh-574- 72, h-574- 1009, h-574- 138, 574-156, DOMLh-57 162
or DOMLh- 5745486, eﬁela%& a@bﬁ % s dﬂ@@h@h%%bl&@ggao PRIESECPIOE
type 1 (TNFR;ssaﬁ@%Q p&RrARY ﬁg@é@bﬁﬁedfaﬂﬂ i dﬂlg\}er(gsﬂg'@eﬂ) Pﬁﬂjpﬂlsﬂl@) &Ere&%‘ﬂ@ffﬂg' OQUS

nmonkey TNFR1 e antagoni st having a sequence that is at |east 50%
i dent i call5t ota ¢treh dBRIs wdigated gathan amnh‘fﬁrﬁqutmlsatm\/mn tlgaxigdicates TNF
DOMLh-574-13 Pa}ﬁ DOMLh-574- 162 or DOMLh-574-180. In one
aspect, the ?lﬁ\}}e Br%?%}ﬁ%\%}?%es a TNFa receptor type 1 (TNFRL; p55) 30
ant agoni st for bi Rigung4.MRES cchrbssan for @A bLyivan® o guencresn keyurdimR1g hirhen

antagoni st ke Three purified dAbs (DOM1h-574-7, DOMI h-574-8 and DOM1h-574-10)
from the naive selections and a control dAb (DOM1h-131-511) were analysed in the

20  MRCS cell assay for functional inhibition of TNFa mediated IL-8 release. The assay
was performed as described and the curve corresponding to each dAb is indicated with
an arrow. In the graph dAb concentration is plotted (using Graphpad Prism) against
percentage neutralisation observed. Compared to the parental DOM1h-574 shown in
Figure 2, these dAbs demonstrate increased potency in the MRCS cell assay.

25 Figure 5. Amino-acid sequence alignment for dAbs identified from error-prone
libraries of DOM1h-574 and their subsequent recombinations. The error-prone, test
maturation selections for improved DOM1h-574 dAbs identified positions responsible
for affinity improvements in DOM1h-574-7, DOM1h-574-8, DOM1h-574-10, DOM1h-
574-11, DOM1h-574-12 and DOM1h-574-13. Recombinations of these mutations

30 (V30G, G44D, L45P, G55D, H56R and K941 ) yielded DOM1h-574-14 to DOM1h-



- 10 - having a CDR3 sequence that is at |east 50%identical to the CDR3
sequence of DOMLh-574-72, DOMLh-574-109, DOMLh-574-138, DOMLh-574-156,
DOMLh- 574W0260/00472DOMLh- 574- 180. I n one aspect, the i nveoTiErpao1po62008les a
TNFa receptor type 1 (TNFRL1; p55) 5 antagonist for binding human, nurine or
Cynonol ogus nonkey TNFR1, the antagoni st conprising an i mmunogl obulin
single variabl e domain conprising the segyience of CDR1, CDR2, and/or CDR3
of a single variable donmain selected from DOMLh-574-72, DOMLh-574- 109,
DOMLh- 574- 138, DOMLh-574-156, DOMLh-574-162 and DOMLh574-180. 10l n one

aspect, the bment Ao ALPuitRekr fosiiNTRAJRMEAGHORASHE alﬁfnotaBG}odnﬂ\Hi‘DUMIh oy
treating and/ or prophylaxis of an inflammatory condition. one

aspect, the PHY@mOPEANpIBYFRES afmadigaed by u@%lW@W@gbﬁﬁhe‘sﬁwa t he
i nvention in Q&kﬂlﬂ&% ﬁﬁl?eﬁwls%mh %e?%rﬁl%&thn&%e béRRE AORADHA B third

prophyl axi s of an inflanmatory condition I n one aspect, an anti-TNFRL
ant agoni st, snduglirdsaqucatd 8 (ARBI n, pol ypepti de or nultlspeC|f|c | i gand of
any one aipect of the invention is provided for targeting one or nore

epi topi ¢ Sequence of TNFRL sel ected fromthe group consisting of

NSI CCTKCHKGTYLY, F@@E&KKGHKGIMkhw@ﬁ%kEHEﬂMwﬁENhﬁeaﬂﬁmNQMBHMﬁﬁENMFQCF 201 n
one aspect, an _anti-TNFR1 antagoni st, single variabl e donain, pepti de

or mul ti specilfNF&RI|TTogahemat. CArge/Ago SRIKEY-S0S AR: MOHFe fAF #lfgnnen ]PIB igéy for

targeting OnﬁleQImlEHarc%n%Watn%H'oFse%S%‘é 'B%ﬁve@ﬁ h{ﬁ%ﬁénérﬁb&%tﬁﬁﬁﬁlf O b Q?a group
consi sting of NSI CCTKCHKGIYLY I CCTKCHKGT RHYWSENLF and

NENRHYMBENLFgmﬁcmmuxmﬁéaﬁmaﬂmﬁﬁheﬂmgvﬁmnoamﬂmn@ndmnmmeQﬁTmﬁﬁéaﬁémSpeC|f|ed
25above. .n one aspect, the invention provides a nethod of treating
and/ or preveﬁ?lng any condition or disease specified above in a patient,

the method conpri Bigage Advibiitsingrolf Bhding df MEONIak-5841 6 and B }hTNFlRZ% to

ant agoni st, single variable domain, polypeptid nultls ic ligand the
i nvention foﬁ0$§N5§Xﬂﬁ6d8%@n byBldso F¥§ r%éﬁﬁéﬁé@“&?” Wﬁ FR1 sel ect ed
fromthe gr Oui%uﬁﬁ%a% @911:@8‘1 Q@s W@ﬁ{k\ﬁed dbsl%k@@i\%ﬁ%ﬁt‘{éand
CRKNQYRHYWSEN in the patient. An aspect of the

i nvention pr @\QMHSlél -ARf. w@md% nil, Weg‘almc‘@éﬁmrl@lg@% Hram threpcesa pt or
Ry L
observed for DOMlh-13 1-206.
Figure 8. Monitoring of binding of purified DOM1h-574-16 to mouse TNFR1
as determined by BIAcore. A BIAcore SA chip was coated with biotinylated mouse
TNFRI1. Subsequently, the purified dAb DOM1h-574-16, at 1 uM, was injected over
20  mouse TNFRI. The trace clearly demonstrates binding of DOM1h-574-16 for mouse
TNFRI1.
Figure 9. Functional activity of DOM1h-574-16 in a mouse L1929 cell assay.
Purified DOM1h-574-16 (black line, triangles) was assayed for functional cross-
reactivity with mouse TNFR1 by testing its ability to protect mouse 1929 cells from the
25  cytotoxic effect of TNFa in the presence of actinomycine. As a positive control, the
mouse TNFR1 binding dAb, DOM1m-21-23 (grey line, squares) was included and
shown to be active. In the graph, dAb concentration is plotted (using Graphpad Prism)

against percentage neutralisation of TNFa activity. The assay was performed as

described in the examples.



(SA), wherein (a) the anti-TNFRL single variable domain conprises an am no
acid that is at least 80% (optionally at |east 85, 90, 95, 96, 97, 98 or
99% i dentwoab10:947200%) identical to the am no acid sequ@aT&EPR#10/052005

DOMLh- 574- 156, DOMLm+ 15-12 or DOMLm 21-23; and 10 (b) the anti-SA single
vari abl e domain conprises an anmino acid that is at |east 80% (optionally at
| east 85, 90, 95, 96, 97, 98 or 99% i denfical or 100% identical to the
am no aci d sequence of DOWrh-11-12 or DOMrh-11-12dh; and (c) the |igand
conprises a linker between said variable domains, the |linker conprising the
am no aci d sequenpgupS1@FudSTonaARal iebf BOPEGL; AL d iRe @g»\ma Ofk thbikelydes 15
mul tispecific |igand conprising or consisting of DVMS5537, DMS5538, 5539
or DINVB5540. t cadt aspdie PrmliechiP PAH hpt Gvi (tgj(ééeYéiamf‘éill@iecma’égl@ﬁ)é‘ﬁéodi ng

ei ther multi i f d I 3 ' HinNgiR i.des a
nucl ei ¢ aci dg%g%rﬁogﬁhg&glqﬁﬁgégg% gyggtglu ngglfo{aﬁgz?s IPQM%? Ieasﬂto[; @\é%%ﬂﬁ
(optionally &bt abibgsd il@bbit BOY rd&ase B6m QYNOIB-Kdrce89 ¥ restensd todINIar. ThO0%)

DVES540. She 1Y AR TSP Ehin BT e aM0Rat or GOHBFCNA: PR el o
acid, as vel k) pgiakRORd nn@@%i\la@%gbvhym@lua@d!mmmgmwwmlpne@@rmlisaﬁ@mpr! sing
the vector. BRI EF DESCRI PTI THE FI GURES 25Fi 8ure 1. Bl Acore binding of

dAbs from naths sathedfb sorecnigatipgrimplottpg-iRsing Riranhipag PeisrabageinybperUuERe was
coated on a SA Bh.Ach%re %WF%acl[:i\%” purified dAbs (DOMLh-509, DOMLh-510,
DOMLh- 549 and ah-gﬁl r'Sm 4i ve sel ections, were i nj ected over human

TNFR1 and bi ndi ngFisage UEA-T. Mni@e-adidecQuehyeslichfichepthiathdigpdtonteiabt fidAb ar e
i ndi cated by ar I\/RCtS cell _assay for dAbs from
mg

rows, - .12 - Figure 2.. y
nave sel é&ti KL PM I Arntdhingagerdentifigd, durg affipisgmardiop emanBeecid povLh- 510,

DOVLh- 549 and, BoPhtliAbS %%Rﬁ@hi%lﬁééﬁgcﬁélcggl? iﬁfer}@R@!@Qe@as‘éﬁ)}nﬁljé@ilsteg%‘?)ng-

(DOMLh-131-511) were analysed int assay for functiona

i nhi bi tion ofidTNeparemthl X1 h-5748 thetewakie usth éoratstay albsitbmperdtonmed as
descri bed an C, V. re Nndji\n . h.,dAb _is,indi i an
rrow 1n tnEDGREREHE G ARt it R S daRe4 S hOCSARE -2

agal nst per cen} age.’ neuparatulsgiosion diBetasabe same amifd gufoandin IROVARLIYY aBi Ndi ng

T REAMCE e RO i N
- : L : - < |
sel ections apguendqs$ CHRY ethe Q8oh@ lin@in ddREMRcd B A dnd/VBE thiRSa¥Eided N the

receptor binding assay to determne conpetition with TNFa. The positive
control dAb BEIURHSWWCDE3be conpetitive with TNFa and shows a full

i nhibition curve. The sel ected anti-TNFRL dAbs do not inhibit TNFa bi nding
to the receptor. The assay was perforned as described and the curve (using
G aphpad Prisn) cbBbiguespdAdC ngmiht@iesgherdAbligamdnn firalt dst\pirdtbasastabler ow. " %

Neutrali 38‘ ti aR'l‘)s Prgmttﬂee D&Wﬁ-?ﬁﬂ I?n%iageaitdeerﬁifilc;g"fiuraih Qf%n?tly rr]rgaitur}gti(gnr.] tﬂlft:) ilrtnin%p '
acid sequences of those dAbs identified after affinity maturation which were shown to
be the most resistant to trypsin digestion. For alignment purposes, the parental dAb
DOM1h-574 is also included. A *“.” at a particular position indicates the same amino as
found in DOM1h-574 at that position. The CDRs are indicated by underlining and bold

25  text (the first underlined sequence is CDR 1, the second underlined sequence is CDR2
and the third underlined sequence is CDR3).
Figure 13 A-C. Amino-acid sequence alignment for the dAbs chosen for
detailed characterisation. The alignment contains the twelve dAbs chosen for detailed
characterisation as well as DOM1h-574 (the parental dAb) and DOM1h-574-16, which

30  was used carly on for characterisation of the lincage. A “.” at a particular position



Figure 4. MRCS cell assay for dAbs fromerror-prone test maturations to
human TNFR1. Three purified dAbs (DOMLh-574-7, DOMLh-574-8 and

DOMLh- 574w00Qp10favetmot he nai ve sel ections and a control dAROT(EPONDRISA8I-511)
were analysed in the 20 MRCS cell assay for functional inhibition of TNFa
medi ated I L-8 rel ease. The assay was performed as descri bed and the curve
corresponding to each dAb is indicated wi¢h an arrow. In the graph dAb
concentration is plotted (using G aphpad Prisn) agai nst percentage
neutralisation observed. Conpared to the parental DOMLh-574 shown in Figure
2, these dAbs e st aglc@niifeiLRERNINIRORNEY; 74 At thEepVIReR. TRl CDRS 8RY -

25Figure 5. Amino-acid sequence alignnent for dAbs identified from
error-prone Mdatgdibysinderlipingrrd Bold tex dthe figit pndgibacdagarncs BEIMD]-MB& i ons. The

error-prone, 3 I i - = 87 S
i denti fied p%éscﬁtﬁ‘? 31%%}%?6!6 sPﬁeﬁg segt ftﬁ‘ﬁ{h%ﬂﬁ%?%}ég%e%an%hge ?nébﬁ ih- 574-7,
DOMLh- 574- 8, DOMLRiguret14.0:pitDSMbhpp16 dy B1/cdDOME D BVI4h-524-46 dnDOMMLIG V- 13,

Reconbi nat | i i ons 30 (V30G GA4D L4 D, HB6R and
<941) yi of ded! bNEIEvas T4 BntRd vk oy opgh RmE Ko SHES FTE o

posi tion i ndi@icesnjédi@nsadR pRifv Atedas BOMNE- 13 n-5SPDOMIMDBRA! 1as 74 hateagiogi ti on.
The CDRs are _indicated by underlining and bold text (the first underlined
sequence is ePaM anddoliqvecdryy %Iﬁ%‘reﬁi“ﬁ%épl‘é‘é’@ﬂé%éh?‘ﬁn)gﬂﬂ?? ngp@et HR Wi r d

underlined SgQURREEis) SR ror Ach of the dEbIWEEIGernfldN SaiREL TS AHEDGS:
alignment of the extracellular domain of TNFRL from human, nonol ogous
monkey, dog aetentaioe.of PEEV HI-il ihfeinvahingpateid ghitestly fadlowiediby ed ijertwerofat i on of
sequence, pet h d_rmouse TNERL, totoat particular position
i oat o4t hEEANES IRR e MR P S e Rk R B B33k o,
Figure 7. Mijédiohhef DOMIhETUNG cqlial DBMITstSjdetidn, aidttaiidMhb-dABd bidd@oho dog
TNFR1 as determ ned by Bl Acore. A Bl Acore SA chip was coated with

bi ot i nyl at ed “UBEHPRERIOPSubsequent |y, the purified dAbs DOMLh-574-16 and
DOMLh- 131- 206, eaphpudé 14.30i0pb m‘éﬁﬂiﬁ% bﬂBF&éo@QfoQYﬁﬁquﬁ)-g7J-NE&d MA®Ist he
traces it is 15clear that whereas DOMLh-574-16 shows significant binding,
only |inited(®&Rdgmss AoBYeqoredAfchip wewphted ithdaginylated hunpingd¥ iR 1g.

Moni tori of, bi ndi ifi l. h- - . se T 1

determ ngg bf} C%Sg\glgg gr.f&f& @Még?iggg%ilge%(ga%dg%% gﬁ%%tqﬁlalgﬁgetg i %@?rat ed nouse
TNFR1. Subsegugendrhtyon (hbteshpun), MAR22HN0asOO)ted Saltbwid again by injbbtionas i nj ect ed
over 20 nous N trac |.ear | enonst rat es bi ndin f DC]l\l/Ilh-574- 16
for nouse TNE@./'I:}E%“'IQE‘}}]@&FV@?@&I?‘SH% qrwlg'é??\}gt‘syv%? C‘Eﬁ%ﬂfﬁﬂ%tfﬂt % in a
nmouse L929 celdh iRRa¥senbelbf KA 2 BQNIRatmeAr thRdibPb@tdpe hbRRembétitARSiS) Was

assayed for functional cross-reactivity with nobuse TNFRL by testing its
ability to pMAREY. nouse L929 cells fromthe

20 Figure 16. Epitope mapping by BIAcore for DOM1h-574-16 and the mAb
Clone 4.12. A BIAcore SA chip was coated with biotinylated human TNFR1. Across

the surface, Clone 4.12 (Invitrogen, Zymed) was injected and the binding quantified.
After regeneration (not shown), DOM1h-574-16 was injected followed again by
injection of Clone 4.12. The level of binding observed for the second injection of Clone
25  4.12 is about 20% less than that observed in the absence of DOM1h-574-16. This result
indicates a limited competition for the binding epitope on human TNFR1. DOM1h-574-
16 and Clone 4.12 might have slightly overlapping epitopes. The jumps in RU signal
immediately before and after injections are buffer jumps, which have not been

subtracted.



25cytotoxic effect of TNFa in the presence of actinonycine. As a positive
control, the nouse TNFR1 bi ndi ng dAb, DOMLm 21-23 (grey |line, squares) was
i ncl uded wodosmOwrzot o be active. In the graph, dAb concentTr®éon53085 pl ott ed
(using Graphpad Prisn) agai nst percentage neutralisation of TNFa activity.
The assay was perforned as described in the exanples. - 14 - Figure 10.
Functional activity of DOMLh-574-16 in aj&ynonol ogous nonkey CYNOM KI cel |
assay. Purified DOM | h-574-16 (grey dashed line, triangles) was assayed for
functional cross-reactivity with Cynonol ogous nonkey TNFR1 by testing its

abi l'ity to inhibi Figuke 87. i85S Rappifeb CENQMKFor CEbNISh 54 nesﬂmwtmsm\lFa
The 5assay was ]%g;rformed as described in the exarrg_l es. a positive
B

control, pre 3y ghippyag ¢ratedith biqtigplated dyaya NFRésAFWéWaé@rfaCBot h dAbs
howed ful | d
showed Tu %}kﬁﬁ?‘si@@r&é AfcteliBnd AR v a%%ua%\ﬁe(?%%}{u;égty PoONISH-BY L6 €

(using Graphpad Pris agai nst percent neutra of TNFa activity.
Figure 11A- Cwai\mﬂc@sdafollwmaerhwnabﬁ@mﬁb@l\dflbﬁ lﬂl“@emd))stthmtmdtmﬁéma from

anm no-aci o SBHHONES ARFplETTaket Rt Wi b SrbalERR) Toni ine e cor

assay are |isyedmlpsgsi de the parental DOMLh-574, the tenpl ate used for
starting afflnlty rraturatlon (DOMLh-574-14) and an earlier dAb identified
with increased po @t‘\‘é? 13- Bovepe BpRRing by BIAAFOW for ROM Ihra7 416 gndPOMEENilon

i ndi cat es thes SAMR QP 85 Rx%k‘@&htéd“w%hn?l%d%ou%@fﬂﬁm PRgbisiRn- The CDRs
are indicated by underllnlng and bold text {the first underlined sequence

is CDRL, t heswé&cg,rEIOMiheSrmrltﬁeﬂasse]qete@h@@ the bOORZ qntifidde Smhﬂerldennlryder l'i ned

sequence j . ure .12 ni,no id.s for t he
oot pr of bas PO LA S0 Gab8eFh St Bk TSR B SERFO T LT g
affinity natdo@abér@f boJﬂiERHﬂbﬂDO&ﬂlh%EemmEﬂﬁ: s@éonﬂ@ﬁﬁlodﬁbﬁery@ﬁnlalr td Ed

after affinity maturation |ch esh tQ .be the resjstan
trypsin di geldtd Btl’?er"l‘—%lm%F H%en? 7234 Hs Waﬁﬂg at?j’}&ﬁt%%ﬁn 17'4 is

al so incl udeds 444 DPOMBLSA- F@Eév%%ﬁ*fe@éntl%ﬁﬁlﬁﬁg% opBInGRE RS TNFR (Same ami no as
found in DOM I h-574 at that position are indicated by underl i ni ng

and bol d 25t ext (Figare 19 .dipitgpeiaepningefl BEYlidnvd-losto iR peptide feagments of
underlined sequenas Bif S Ph@REr dlGndilbf SRHOGSL SANRY FEAUERCGaled wiRRS) -

one of four biotinylated peptides. The peptides were: 1) a peptide fragment of human
TNFR1 which did not show binding on the ForteBio and serves as a negative control,
A3 (SGSGNDCPGPGQDTDCREC), 2) a domain-1 peptide D2
(SGSGNSICCTKCHKGTYLY), 3) a domain-3 peptide D5 (SGSGCRKNQYRHYWSENLF)

20  and 4) the overlapping domain-3 peptide E5 (SGSGNQYRHYWSENLFQCF). DOMI1h-
574-16 (2.5 uM) was flowed over all four peptides and the amount of binding
determined. No binding of DOM1h-574-16 was observed on the control peptide A3,
while the dAb did bind the three other peptides. In the figure, the traces corresponding
to the different peptides are indicated by the peptide identifier.

25 Figure 20. Evaluation of binding of DOMI1m-21-23 to four linear peptide
fragments of TNFR1 by BIAcore. The four channels of a BIAcore SA chip were each
coated with one of four biotinylated peptides. The peptides were: 1) a peptide fragment
of human TNFR1 which did not show binding to DOM1h-574-16 on the ForteBio and
serves as a negative control, A3 (SGSGNDCPGPGQDTDCREC), 2) a domain-1 peptide

30 D2 (SGSGNSICCTKCHKGTYLY), 3) a domain-3 peptide D5



Figure 13 A-C. Am no-acid sequence alignnent for the dAbs chosen for

detail ed characterisation. The alignnment contains the twelve dAbs chosen

for detaiwedomhmsret eri sation as well as DOM | h-574 (thecpapermas20dfb) and

DOMLh- 574- 16, which 30was used early on for characterisation of the

| i neage. A "." at a particular position - 15 - indicates the sanme am no as

found in DOMLh-574 at that position. The|£DRs are indicated by underlining

and bold text (the first underlined sequence is CDRl, the second underlined

sequence is CDR2 and the third underlined sequence is CDR3). Figure 14.

Epi t ope mppké@sdb@@gﬁ@@m@mFWtﬁg&éﬁ 'ﬂ%iimfkﬁe%ﬂide555ll- A Bl Acore
ate

SA chip was coated with biotiny human TNFR1. Across this surface
i nj ecti ons WEPE PEYTRITIESE NG ODEMITFe- cBblignif DARY DN @3binds thessaieptades200 nM

and foll owed r neration injection t sho . The nunher of RUs
(response unpﬁ\f?%gﬁgﬁ’ (fﬁc??“hégg'ﬁs B‘%ecfeﬁé’v A%Qg%gepg'\éi?%) 'cﬁléﬁ‘? S%H%é’@qtg@ ntly,
the sane conggit! BOMIM-OT - 2Bt iBdw Bllindas ahnbRGE &y petidRE Y chifkd owed by
an injection of 10 DOMLh-574-16. As can clearly been seen, the nunber of

bi ndi ng uhi t 8verkw catheotB&eond i nj ections of DOMLh-574-16 equals the first

Ept Cope mappi ng by B Aeor D P "B 89 e e WA PRI e

Bl Acore SA chiNtRuay RldabedThd folor dianhélsnyf aBBikonuBA rhipNFRE cachTAatcd sstht he

surface DOMLh-574- 16 .was i nj ect.ed d the bindi uant .fi ed. ter
" egener at | onoThdh LRI RESYE LS PHEEY BT D) IGHEN HRshir 8l et i on
of DOMLh- 574TRGR 1 WigcH &Y @bt Qlfowhiith;Q) HOM 1RAYEh-6fkhd BortéBiY @hY s@RiIPakabl e
to that seen in the absence of MAB225, indicating a bindi nggﬁeﬁi t ope

non- conpé® i t Pegatiye eontVhBERE G SEHIPCGFEQPEPCRBE : dpe dompipi Inkgp EAcore for

oi ot i nyl ai e RORAN TIPT herodd DRgo R ShERe P B0y Be R RO R

Zyned) was i apee)théodntpping dbmpigt gepeuans ($decho Athers megene!) ab®®nh{ not
shown), DOMLh-574-16 was injected foll owed again by injection of C one
4.12. The | eVal-5bF (25} wM) wes dowaovechllfopr pantdesend e anpguat of ipdisg d one
254.12 is ab 0% |,es v I e<Aab e -574-16.
This result ?ﬁt |n(%:§ (?e'sA%é:%? %‘lr;n géfg%%)tr}rl%le%%?{ef %@Mfg}'}?ﬁ%ﬁbﬁﬁgﬁtnsgggev&%ﬁp%oon
human TNERL. ab3OMithe Bitd peptleanthe Cluoneard clhie to @letlayiay endsdre iHitidayeddyerttosppi ng
epitopes. The jynps in signal inmediately before and after injections
are buffer j&ﬁ‘fip C CORTSERR %g/%emg?n%é‘ﬁ'subtract ed. - 16 -

Figure 22. BIAcore analysis for binding of DOMO0100-AlbudAb in-line fusions
to mouse serum albumin (MSA). MSA (Sigma-Aldrich) was coated on a BIAcore CM5

chip using EDC/NHS chemistry according to manufacturer’s instructions.

20 Subsequently, the DMS constructs, each consisting N-terminally to C-terminally of an
anti-TNFR1 dAb — Linker — AlbudAb and identified in Table 6, were injected at 1 uM
over the MSA surface and binding was monitored. As can be seen from the BIAcore
traces, DMS0192 and DMS0188 had the best overall kinetics, while DMS0182 and
DMSO0184 were the weakest binders to MSA. The corresponding BIAcore trace for each

25 DMS clone is indicated with an arrow.

Figure 23. BIAcore analysis for binding of DOMO0100-AlbudAb in-line fusions
to human serum albumin (HSA). HSA (Sigma-Aldrich) was coated on a BIAcore CM5
chip using EDC/NHS chemistry according to manufacturer’s instructions.

Subsequently, the DMS constructs, each consisting N-terminally to C-terminally of an



Figure 17. Epitope mapping by Bl Acore for DOMLh-574-16 and DOMLh-510. A
Bl Acore SA chip was coated with biotinylated human TNFRL. Across the
surface, Wohtn/Biowas i nj ected and t he bi ndi ng quanti f iPet/EPSubssoENt | v,
DOMLh- 574-16 was injected followed again by injection of DOMLh-510.
Clearly, the second injection 50f DOVLh-510 showed far |ess binding,

i ndi cating a conpeting epitope is being.pgund by DOMLh-510. Figure 18.
Epi t ope mappi ng by Bl Acore for DOMLh-574-16 and DOMLm 21- 23. A Bl Acore SA
chip was coated with biotinylated nouse TNFRL. Across the surface,

DOMLh- 574- 16 ;4 $NFR]1 @2 dL ARE: -t RBuBADdhd QlcAddtih fiasMd-6, %@Qﬁﬁﬁb‘t@ﬂ!hﬂ yumlO
DOMLm 21-23 was i nj ected fol [ owed again by injection of 574-16. The
nunber of boavdd tlmﬁséﬁuman?hd$m1%N%§fm@rlt0rdﬁeAs@@lbbﬂjseﬁmfremthoﬂm@rvery

Shat | ooviLon 2 Fites BEROYECAID LI GPRENEELE! o MRS Mnicl BiOBS | 1 o2 @

TNFRL. Fi gur eloh& shEphtiohe figampaiDMS @2 JOMEI01 $47HME0 86 ahd MAAS0 38 piveterery

fragments_of 15 TNFR1 hy Bl Acor The. f | s, of a Bl Acore SA chip
were each’ coSiBRT #i4 HienHerndy vea %Hﬂ&tﬁaﬁff}m 8H Sgp’?bﬂwes m@e%'ﬁca@s wer e:
1) a pepti deyhta@renh oV Rivre iANcRLd With @R oftb@. not show bi ndi ng on the

ForteBi o and serves as a negative control, A3 (SGSGNDCPGPGQDTDCREC), 2) a
domai n- 1 pepti de PEureBbESI P MORERRAAD fB§10@§ inawias-AMige pept doded wah

{ SCocNOMRAVEEN Eo S BT Rl VSR S RO R Pl DB

pepti des and(I(}Iag/agﬁumapeutonbalmd@tmchdMepminné)dl7 No4, B2 i, A§ and 9@OKMErbe 574- 16

was obseryed on the co t| de A3, t hr ee
other pelt: qastt wiie st rgumERBl e tr sl adbahlr st E RN ok  ent
peptides ar e AlRiAGF 860 hetah@agephode of dRRDANIOr00- 2Bl Ab fgicdlwasEval uati on
of binding of DOMLm 21-23 to four |inear peptide fragnents of TNFR1 by

Bl Acore. Thed¢tgiminedon arahdingg paintpndplntied agaipgh tigrene at ferevndasbed Weﬂah one
of four biot T nt of
urmn TNERL GRS APl %&%ﬁ'ﬂﬁéﬁﬁgéft%?%&%%%a%%ﬁ@%hﬂﬁ%%ﬁ%%%?o and
serves as a ab atdmaezddxyratnroms) A g(reGSG PGRGA O)ICAz)n the doindNionLE.ib

tid SGS KCHKGT g 3 D5 - 17 -
P e RoonK YRM’EEWE TR S oon & T b Rl ol PRrtent 58 L MR
( SGSG\IQYRHYV\@@@M&@CEJ)SA)Tme egiabl hﬁhhfef fomf@f%—rﬁ’@e@ﬂ@(lvd@idﬁtﬂ:&nﬁlh@s e
pepti des, DOMLm 21-2 I\/%ﬁ ected over all four R@D des. As can
be seen fror‘rﬂl\ﬁ%om?@éﬁléterm% lﬁﬁfe?&? thWméﬁWMﬂHF‘%D 04AYW8F t he

four peptidegy gl *]?ueCtU&N&ﬁtr%\(@&deélydogﬁghthQHﬁ% for DMSOFS2%E§ dfferedfERhdRPE
mappi ng of DOMLh-1 11 to linear fragnments of TNFRL %y Bl'Acor e.

The four chaﬁneﬂthatcn‘bsqvﬁlmcMéS(BAwthM%Hé%thchur&@ahcn‘dlwbyBI@n@)of f our
bi oti nyl gt ed pept des tide ep de fra

TNFRL wh?{):h di d nig r]Ab gscorfigor %/hgglsjgjl% u{lﬁ%sﬂ'orte bl\%mggser ves
as a 10 negatrleMﬁ‘leﬁtOTEhé @hnsgé\rﬁc @WMBB@RBG}MS a SosEbid@BATHI pepti de
D2 ( SGSGNSI CCTKCHKGTYLY), 3) a domai n-3 pepti de (SGSGCRKNQYRHYV\BENLF)
and 4) the ol&er-sppessgedgman AN opapd hef (Eroqkgoodiumvr-ARER N sadmown as

o nding det ePrhantc! AR TaKS} o B RERLS PRGSO TR Do

show bi ndi ngedah group were treated twice a week with either 10 mg/kg of DMSO0169 or saline. Each

25  week the arthritic score was determined for the two hind joints per mouse and the
average arthritic score, and standard error of the mean, over 12 mice was plotted in
time. Clearly, the DMS0169 treated animals develop less arthritis.

Figure 26. Body weight Tg197/hp55 KI mice during saline and DMS0169
treatment. The transgenic mouse strain used in this study is a cross-bred of Tgl197

30  (over-expressing human TNFa) and hp55 (knock-in of human TNFRI1, also known as



15any of the four peptides. The curves are close to overlaying and are

i ndi cated by arrows and the correspondi ng pepti de nunber. Fi gure 22.
Bl Acor e awal2gsim®4f20r bi ndi ng of DOVD100- Al budAb i n-1| i ne PLU&iPON®/05M0FrOUS €
serum al bum n (MSA). MSA (Sigma-Aldrich) was coated on a Bl Acore CMb chip
usi ng EDC/ NHS chemi stry according to manufacturer's instructions.
20Subsequently, the DMS constructs, eachjgonsisting N-termnally to
Cterminally of an anti-TNFRL dAb - Linker - Al budAb and identified in
Table 6, were injected at 1 uMover the MSA surface and bi ndi ng was

noni tored. Agsoawhier sﬁ&ﬁz{hef)lﬁs@ﬁﬁév*éﬁ)thM[seFiohﬁﬁ@ék 6 VRRAD?s anelvbMER1Li@8 had
t he best overaII ki netics, while DVB0182 and DVB0184 were the weakest

bi nders to NERh ZTPHP WOE fieaipd Hrny "Benweh sither d@ang/bg oAMS026) pneling: aeh i
i ndi cated wi r I g of
DOVD100- Al bUdAB 5 e s ae) P i Sbracl A BRI Sl P LR i

(Si gma- Al dri dt@)stamd&dccuat eﬂhomean Elrmmlnfeﬁ@bﬁ tkmlrcpldesI EM%ID@NHEIEth,st ry

accordi ng.to manuf instr ct| ons onstructs,
en dongs A Gl Ry MBS b PP Rars OB Sabi¥icaly Sigiot Ry
Li nker - Al budAb Biyré 2RMHikbiogd ahMarli@blc&céres WM 19Tt IEOMARL alwbdd ver the
HSA surface and binding was nonitored. As can be seen fromthe Bl Acore

traces, DVSOBY sabee 501 Geratmnt pldsttragygenicl moyse Hasin ssed iphis gudnis aot her

DVB cl ones S@x%‘é‘é‘téﬂeﬂ owi*g Jﬂc(gg(%rlexg ag%r Irﬂ\ﬁﬂ&% f@%@a&% #@Ml%) wer e

very 5simlar an | nirty
correspondi ng"NHERAcdscekﬁdwme pfSG} Wé]&dhpb)\lﬁl@lusiyelevdopsradﬂhna&; @cdorwl\xtehk érmllar r OW.

Fi gure 24 PK 100- Al budAb fusions in . mce. sed WI
V016519, £ %sEh kb SVRRE PG S ero BT a5 o od MR g ek St Boae st "
DVB0182 ( 10 &M 69 IoPEdIRBEAT W QIREB| the mAle VRAE RuctiiB®RI aﬁﬁ'H&‘t‘h drthritié scoke (Blackl2,
24, 48 and 96h) three 10 mce were sacrificed and their serum anal ysed for

level s of thBarkadditolosy OOVD OO inAbpigiAl crasspise (K eage FAGRO-amblint  of

each DOWD100- plotted
agai nst tine, w é%f ?gr egr ﬁgéﬂggﬁﬂ e‘?ggb\%%lg%ﬁ?b}fa d%%te?}é)d@:a?ne) and
DVS0169 ( bl aciodatkd. dlHeidnggrerfcedetvesp dredraagndnt gesiparsehalvs @ baxthtsatadly by
arrows) . in n- GO mental analysis (NCA) in the WnNonLin 15anal ysi s
package %g; @gP@l%%%%%gqlévai | abl e from Pharsight Corp., Muntain View,
CA94040, USA), the termnal half-life for each of the nol ecul es was

determ ned DVS0182 had a termnal half-life of 5.9h, DVS0168 was 15.4h and
DVS0169 was 17.8h. Due to the intraperitoneal dosing, the curve for DVS0182
has a different shape fromthat observed for DVS0168 and DVS0169 (the curve
shown is by Biacore). 20Figure 25. Arthritic score for Tgl97/hp55 KI m ce
during saline and DMS0169 treatnent. The transgenic nouse strain used in
this study is a cross-bred of Tgl97 (over-expressing human TNFa) and hp55
(knock-i n of DEI?dbEDNMRCRBITSONKIOTHEAN VIBE)IONWhiI ch spont aneousl y devel ops

arthritis. Fromweek 6 till week 15, twelve mce in each group were treated
twice a dek wi t hWaihihehis spocifitrtiog tiof inldMBEOL 6G8s loren sladcribed, wighahference 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
25  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



25 week the arthritic score was determned for the two hind joints per
nouse and the average arthritic score, and standard error of the nean, over
12 mce wio2ploamsed in time. Clearly, the DVMS0169 treat @edTar2emlos20devel op
|l ess arthritis. Figure 26. Body weight Tgl97/hp55 KI m ce during saline and
DVS0169 treatnent. The transgeni c nouse strain used in this study is a
cross-bred of Tgl97 30 (over-expressing.bgioan TNFa) and hp55 (knock-in of
human TNFR1, al so known as - 19 - p55), which spontaneously devel ops
arthritis. Fromweek 6 till week 15, twelve mice in each group were treated
twice a weekeWi(1989giCoRESprikg HEFbdg aBbratdMpOAGS) (Id Sprigarb&asty wagk the mce
were wei ghted and the average data plotted, with erraor bars indicating the
standard err duswfel ¢hé, fearhProFrcomin eolddubm Beglogsh@ 999)eh oE d, dehnDVEEY 89Sdns, be

heavi er, 5conpared.to saline treated animls is,apparen t hough not
statisticall ;I}R:S}V PR RRgrporated hog e?%fee efefl.ceiﬁnélts%lle'g' f}{ lgﬁ%‘b%ﬁ‘t hritic scores
for Tgl97/hp55 Kl rmmiheémauny@etkulihsirid eiriablaldonainandA BIydekabed iceeih weimthin The
transgeni ¢ nouse strain used.in this study is a cross-bred of Tgl197

(over - expf es §?IHE;11€WG%WY?QF©§PIWGEIBBS(QIR%ﬁ@@% angt CHEAR N PRI so known
as p55), whi erERRNEANE AU (YRIRUBMORR Alinibelihd SysteF IR BRAKIchndd By Kbl Week
15, twelve mce in each group were treated twce a week wth either 10

nmg/ kg of DVSenB9IKebatslA. peil., Aequseel ol Bratties of loeswelogicgblprdrési.datth &ddiopot h

Scored (Ket o> B afep TR T BERR 15 Bl phllk OB LBy Cr

twel ve ani nairse amchotdoR! ssf@ndey f iy CDRs Y@SREATORE atBR3) ok Wi, bhE&VE(e o
between the treatnment groups is shown to be statistically 15significant

(p<0. 0010 De#py dishosoderiprilioy repditpppaRmENhearrspoaf skillan thgjagt based on
specificatiop,.t j ' : [ ' :

eﬁbodi ment s, ﬂ}er@I kmd/g&%%%bgﬂargﬁg6ngﬂgggﬁ%%%ygg%dan\goéﬁgﬁlgﬁgg@%@%ﬁti on to be
witten. |t Ascérdingriolthe Kabdt mintheridg bgstappewyichiie COREDS lemboadymgidngthyay be

variously combined or separated w thout ti ro he invention. Unl ess
Hat i nod ot horapdans b rteBRRAbES eIt FRAL il 81 oL G HERE R have the
25sanme meani pg0as oMM WOKNHE) Bt OD® s Byn SlftenBilvclgdideRfnins& udihg the t he art

(e.qg., in_cell ) ) ) ) .
| system of Chothia (Chothia et al., (1989) Conformations of immunoglobulin

hypervariable regions; Nature 342, p§77-883), according to AbM or according to the

Contact method as follows. See htip://www . bioinf ore.uk/abs/ for suitable methods for

determining CDRs.
Once each residue has been numbered, one can then apply the following CDR

20  definitions (“-” means same residue numbers as shown for Kabat):

Kabat - most commonly used method based on sequence variability
(using Kabat numbering):
CDR H1: 31-35/35A/35B

25 CDR H2: 50-65
CDR H3: 95-102
CDR LI: 24-34
CDR L2: 50-56
CDR L3: 89-97
30

Chothia - based on location of the structural loop regions
(using Chothia numbering):
CDR H1: 26-32
CDR H2: 52-56



cul ture, nolecular genetics, nucleic acid chem stry, hybridization

techni ques and bi ochem stry). Standard techni ques are used for nol ecul ar,
geneti c a0 2bioowken cal net hods (see general |y, SanbroolCetEPad10/,05200% ecul ar
Cl oning: A Laboratory Manual, 2d - 20 - ed. (1989) Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N. Y. and Ausubel et al., Short
Protocols in Ml ecul ar Biology (1999) 4th; Ed, John Wley & Sons, Inc. which
are incorporated herein by reference) and chem cal nethods. The

i mmunogl obul i n single variable domains (dAbs) described herein contain 5
conplenentarity deb&ms:nisog2r egi ons (CDR1, CDR2 and CDR3). The | ocations of
CDRs and franme worpbr(FRR4rxrgi ons and a nunbering system have been defined
by Kabat et al. (Kppaita. s5.48 et al., Sequences of Proteins of |mmunol ogica

Interest, Fifth Egdpg d?p gol47S. Departnent of Health and Human Services, U. S
Gover nnen Pr|nt|ng fice (1991)). The am no acid sequences of the CIFG

( CDR1, f he .Vl | 10dAbs di scl osed herein will be
readily appar 1% ﬁnsebetweenﬂfgbé{ ﬁéh gh ed on the well known

Kabat ani no aC|d %’t g% 4ﬁ Wﬁ P6W Fr?ie CDRs. According to
t he Kabat nunberi Xy R hai H3 have varyi ng | engt hs,
|nsert|ons are nu 'Q%ﬂ%men resi due H100 and H101 with letters up to K
(i.e. H109, H100Apﬂﬁdék95ﬂﬂ@1 CDRs "can alternatively be determ ned using
the 15system of CRBRMEE? éﬁothla et al., (1989) Conformations of

i munogl obul i n hyﬁEﬁW%@l5iﬁ6e regions;- Nature 342, p877-883), according to
AbM or accordi ng ORI &Mt act met hod as fol l ows. See
http://ww. bi oi nforg. uk/abs/ for suitable nethods for determ ning CDRs.
Once eachs r eSiodtaet -Hhasedomamystal shecteds ahgrediatiort dfeonapileyidodievithodnkigen ng CDR
20 definitions ("¢isingdaibat matberingsi dyesingiChehs nambshoyn for Kabat): Kabat -
nost commonl y usedDrRel ha3d-Imasedi3sm saeguence variability (using Kabat
nunbering): CDR HcpRr3f@2-3GL35A 35B 25CDR H2: 50-65 CDR H3: 95-102 CDR L1
24-34 CDR L2: 50-pHRGPR 93310189- 97 30 .Chot hi a - based on | ocati on of the

structurag | oop regrons 30-36 }
CDR L2: 46-55 -
CDR L3: 89-96 -

As used herein, the term “antagonist of Tumor Necrosis Factor Receptor 1
25  (TNFRI1)” or “anti-TNFR1 antagonist” or the like refers to an agent (c.g., a molecule, a
compound) which binds TNFR1 and can inhibit a (i.c., one or more) function of
TNFRI1. For example, an antagonist of TNFRI can inhibit the binding of TNFa. to
TNFR1 and/or inhibit signal transduction mediated through TNFR1. Accordingly,
TNFR 1-mediated processes and cellular responses (e.g., TNFa-induced cell death in a
30  standard L929 cytotoxicity assay) can be inhibited with an antagonist of TNFR1.
As used herein, “peptide” refers to about two to about 50 amino acids that are
joined together via peptide bonds.
As used herein, “polypeptide” refers to at least about 50 amino acids that are
joined together by peptide bonds. Polypeptides generally comprise tertiary structure
35 and fold into functional domains.
As used herein, a peptide or polypeptide (e.g. a domain antibody (dAb)) that is

“resistant to protease degradation” is not substantially degraded by a protease when



(using Chothia nunbering): CDR H: 26-32 CDR H2: 52-56 -21 - CDR H3:
95-102 CDR L1: 24-34 CDR L2: 50-56 CDR L3: 89-97 5 AbM - conprom se between
Kabat anowGhotarioar20usi ng Kabat nunbering): (using Chot hi acmmr@vioszyps CDR
H : 26-35/35A/35B26-35 CDR H2: 50-58- 10CDR H3: 95-102- CDR L1: 24-34- CDR
L2: 50-56- CDR L3: 89-97- 15Contact - based on crystal structures and
predi ction of contact residues with antigen (using Kabat nunbering): (using
Chot hi a nunbering): CDR H: 30-35/35A/35B CDR H2: 47-58 CDR H3: 93-101
incubated with the protease under conditions suitable for protease activity. A
polypeptide (e.g., a dAb) is not substantially degraded when no more than about 25%,
no more than about 20%, no more than about 15%, no more than about 14%, no more
than about 13%, no more than about 12%, no more than about 11%, no more than about
5  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
10 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
15  suitable repertoire of polypeptides or peptides (e.g., in a solution, immobilized on a
suitable support). The display system can also be a system that employs a cellular
expression system (e.g., expression of a library of nucleic acids in, e.g., transformed,
infected, transfected or transduced cells and display of the encoded polypeptides on the
surface of the cells) or an acellular expression system (e.g., emulsion
20  compartmentalization and display). Exemplary display systems link the coding
function of a nucleic acid and physical, chemical and/or functional characteristics of a
polypeptide or peptide encoded by the nucleic acid. When such a display system is
employed, polypeptides or peptides that have a desired physical, chemical and/or
functional characteristic can be selected and a nucleic acid encoding the selected
25  polypeptide or peptide can be readily isolated or recovered. A number of display
systems that link the coding function of a nucleic acid and physical, chemical and/or
functional characteristics of a polypeptide or peptide are known in the art, for example,
bacteriophage display (phage display, for example phagemid display), ribosome
display, emulsion compartmentalization and display, yeast display, puromycin display,

30  bacterial display, display on plasmid, covalent display and the like. (See, e.g., EP



20 CDR LI: 30-36 CDR L2: 46-55 CDR L3: 89-96 30-35 As used
herein, the term "antagoni st of Tunor Necrosis Factor Receptor 1 25(TNFR1)"
or "anti -WOERb/@s2agoni st” or the |like refers to an ageRCT(EP2@0/05R05

nol ecul e, a conpound) which binds TNFRL and can inhibit a (i.e., one or
nore) function of TNFRL. For exanple, an antagonist of TNFRL can i nhibit
the binding of TNFa to TNFRL and/or inhibit signal transduction nediated

t hrough TNFR1. Accordingly, TNFRL-nedi ated processes and cel |l ul ar responses
(e.g., TNFa-induced cell death in a 30standard L929 cytotoxicity assay) can
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(e.g., a dAb) is not substantially degraded when no nore than about 25% no
more than ab&timopdiganidesorecneinllapdat 2 ey ligndnbNEREHan about 14% no
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;Bg‘ﬂ i agoo/olll(t) Of’%?%la/gééatti < {’; ﬁg{upgza/‘snaﬁlg‘aﬁl elH%)) y3(%)haélﬂ%?n6 1%?1}11% ?r%:[gmg‘n (%Hetreozf%?lat BhdiR" € than
target antigen through its antigen-binding site.

As used herein, “generic ligand” refers to a ligand that binds a substantial
portion (e.g., substantially all) of the functional members of a given repertoire. A
generic ligand (e.g., a common generic ligand) can bind many members of a given

15  repertoire even though the members may not have binding specificity for a common
target ligand. In general, the presence of a functional generic ligand-binding site on a
polypeptide (as indicated by the ability to bind a generic ligand) indicates that the
polypeptide is correctly folded and functional. Suitable examples of generic ligands
include superantigens, antibodies that bind an epitope expressed on a substantial portion

20  of functional members of a repertoire, and the like.

“Superantigen” is a term of art that refers to generic ligands that interact with
members of the immunoglobulin superfamily at a site that is distinct from the target
ligand-binding sites of these proteins. Staphylococcal enterotoxins are examples of
superantigens which interact with T-cell receptors. Superantigens that bind antibodies

25  include Protein G, which binds the IgG constant region (Bjorck and Kronvall, J.
Immunol., 133:969 (1984)); Protein A which binds the IgG constant region and Vg
domains (Forsgren and Sjoquist, J. Immunol., 97:822 (1966)); and Protein L which
binds Vi domains (Bjorck, J. Immunol., 140:1194 (1988)).

As used herein, “target ligand” refers to a ligand which is specifically or

30  sclectively bound by a polypeptide or peptide. For example, when a polypeptide is an
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di spl ay, 30bacterial display, display on plasmd; coval ent di splay and the
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used herein, “reper ers’to $¥oN"0 tides

pepti des t hahnt&foay bBafyabhids, |aaebbdwlgammmsa1@ordocﬁmquaﬁd Betdllo\dﬁﬁéirs biantibbéy
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the covalent attachment of polyethylene glycol or other suitable polymer or a
20  humanized Vyg).

The phrase “immunoglobulin single variable domain” refers to an antibody
variable domain (Vy, Vun, Vi) that specifically binds an antigen or epitope
independently of other V regions or domains. An immunoglobulin single variable
domain can be present in a format (e.g., homo- or hetero-multimer) with other variable

25  regions or variable domains where the other regions or domains are not required for
antigen binding by the single immunoglobulin variable domain (i.e., where the
immunoglobulin single variable domain binds antigen independently of the additional
variable domains). A “domain antibody” or “dAb” is the same as an “immunoglobulin
single variable domain” as the term is used herein. A “single immunoglobulin variable

30 domain” is the same as an “immunoglobulin single variable domain™ as the term is used



10 pol ypeptide" includes an antibody or antigen-binding fragnment thereof
that binds a target antigen through its antigen-binding site. As used
herei n, "wenerwmw412ogand” refers to a ligand that binds &CIHPt1@05I005
portion (e.g., substantially all) of the functional nmenbers of a given
repertoire. A generic ligand (e.g., a conmon generic |igand) can bind many
menbers of a given 15 repertoire even thetygh the nenbers nmay not have

bi ndi ng specificity for a cormon target ligand. In general, the presence of
a functional generic |ligand-binding site on a polypeptide (as indicated by
the ability heehi Nd“@ndeneibogy Virgdnddondili Gahesntdtday sinbR vaahsipaphhideis s
correctly fol ded and functional. Suitable exaanQ§ of generic |igands

i ncl ude supeflsriemganan “gHIYNEslePEBIEN FiRgE VEIAME damap sdpeicanr by wsd Berctn Aa
subst anti al ' fo: i T i the like.
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St aohy o boom oG s R BRI B Bl B e E LA et e act
with T-cell [RegptAESherSh P ieBich@anshdihatirddy)naursdéHabloghideSumBidnctikebsPr ot ei n

G which binds the IgG constant region (Bjorck and Kronvall, J. | mrnol.,
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133 . g . | . o in L
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whi ch binds VL domai ns (Bj orck, mmunal ., 71194 (1988)). As use

herein, ftarQ@WYWhgandﬁhnbﬁewsﬂﬂb§EVMﬁ@éﬁemmﬁhmh The ¥pewiy behurhanizad.
30sel ect el y bound. . &R0l MREATLIE, Sl ASRL S, 1EQL SXAIMLG,. when 2

pol ypeptide is an - ‘an r"anti gen- ra Nt thereof, the
target |iganéhdepsndbe oty @i fiRprésinl GRAcally ephiadpare Biputbibg foodibdietet ar get
antigen is dependent upon the pol ypeptide or peptide %ﬁing functi onal
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The term “library” refers to a mixture of heterogencous polypeptides or nucleic
acids. The library is composed of members, each of which has a single polypeptide or
nucleic acid sequence. To this extent, “library” is synonymous with “repertoire.”

25  Sequence differences between library members are responsible for the diversity present
in the library. The library may take the form of a simple mixture of polypeptides or
nucleic acids, or may be in the form of organisms or cells, for example bacteria, viruses,
animal or plant cells and the like, transformed with a library of nucleic acids. In one
embodiment, each individual organism or cell contains only one or a limited number of

30  library members. In one embodiment, the nucleic acids are incorporated into expression



15heavy chains and/or |ight chains, antigen-binding fragnents of any of the
foregoing (e.g., a Fv fragnent (e.g., single chain Fv (scFv), a disulfide
bonded FwyO 2a10R@lb720r agnent, a Fab' fragnment, a F(ab')2 fPcagmweenbps208s si ngl e
anti body variable domain (e.g., a dAb, Vii, VIIH -NL)/ and nodified
versions of any of the foregoing (e.g., nodified by the coval ent attachnent
of polyethyl ene glycol or other suitableypolymer or a 20 humani zed Vitit).
The phrase "i mrunogl obulin single variable donmain" refers to an anti body
vari able domain (VH, Vim VI) that specifically binds an antigen or epitope

i ndependent | ye@érs ahReder ¥ ARG OfpFesOibn dpﬂﬁaipa cpdich Bﬁﬂéﬂ&%)ﬂﬂhe hi¢lcigiabigh.e
vari abl e donmain can be present in a form het ero-mul ti ner)
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may be humani zed. 10 domain" is a folded protein structure which has
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or more admlnlstratlons) The 1nterva1 between doses can be any desired amount of

time.
As used herein, “hydrodynamic size” refers to the apparent size of a molecule

(e.g., a protein molecule, ligand) based on the diffusion of the molecule through an

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

30  on the overall conformation of the protein.



20vari abl e domai ns which retain at | east the binding activity and
specificity of the full- Iength domain. The term"library"” refers to a
m xt ur e oWVohetog9ereneous pol ypepti des or nucl ei ¢ aci ds. PChEPRO10H050Y5 | S
conposed of nenbers, each of which has a single polypeptide or nucleic acid
sequence. To this extent, "library” is synonynous with "repertoire.”
25Sequence differences between library oepbers are responsible for the
diversity present in the library. The library may take the formof a sinple
m xture of pol ypeptides or nucleic acids, or may be in the form of

organi snms or cel | g5 rdferieEdRRIE thasiner dodapcitsT heas, thanhdBhdiag oPh 8Rt cells
and the like, transfornmed with a library of nucleic acids. In one

enbodi ment , EESH 19 HHFAgHE Hred i sdangn dphibieshin dhessaegoforscyid a 1imited
nunber of 30k I XE RS 'ggﬁﬁ | C1: AF] re
incorporatedbkﬁ?%(%xpres?&%ﬁxkﬁk%gpwggg tgrs,E?A%Egﬁgﬁﬁégth@%%ﬁzggression
of the pol ypepibigdstcandbydéd chymplhdy pbydiail bloaking sf a bmdang dasypecdr,byt her ef or e,

a library_may, take t formof a popul ati.on. of host. or i each
organisn1%on%%?%Wﬂﬁﬁgﬁ%ﬁ%VH%%Wémgggﬁggﬁ8¥aEﬁﬁg% 8?@1Sgﬁggi¥%@ﬁ8§%95ining a
si ngl e nenbeuvigfty tdra thighriaredutdd. r9ee MeD200@03 $H2f7 asdendils o heam pefempr essed to
produce its 5correspondi ng Eolypepxide menber .. Thus, the popul ation of host
or gani sms ha§OompRitignEaARs and eynistition B1aL- qrapyeTipspiEfe SfteTanipg CUMRAEFeR

pol ypept i despetween fifdt attfNeV&d3Rhdihg 8SRMRL K" s a single antibody framework
sequence corresponding to the regions of an anti body conserved in sequence

as defined by Kab&tlcptaBarudiibesology Rirdidshiny” of “Jdimitemiyl befiveen tWorcquanses' , US

Depart nme o] alth and, .10 Human rvi.ces). ok carrespondi t o the human
gor i o b Bbtien B M ARPEle G AR peu S ERPBRE Tl ' Bublt 2 ane
Lesk, (1987) axk.aliyhdd foBomimal L8mp&Idn Phiposdsi(beaph@scanbd int@datddah beSolcan use a
single framework, a set of such frameworks, . which has been found to

permt the aBpho Lt o 2 §95pd aMIp AT IUREICHG d5aeIneT fqrtopﬂ%l&&@ﬁm@gn ation

in the hyperyaf@h$nd64 R 8 RhQR an BOMScEa8E REEEhParisbABulpsidd). Hage"
refers to the quantity of ligand admnistered to a subject all at one tine

(unit dose), cobodimentadhcdengiibeie igthiense sequandeomignashier cemprssPmpepesers at
interval , s Fof. exagpl.e. 18'&%?20%6‘@ t LS s0bQ of B8 VAR rytPefast'foga%ﬁw( Sl -
g an i munogl obdl i n n that bi nds

| i gand conprisin I no single vari able dona
target anti gea)%adtheretlesate taderanccubieate. OMeraniihe ad o wsgimeodr markoddys ( 24

hours) (daily dose), .two days,  one.week, two 20 weeks, three wee r one
or ot ¢ mont N opE g g e P oh I BTG S5y DR B rpr When
adm ni strati @psdition M&hé NEsEENBEnB R NREFIcA B BR sGRAB aREhoHId #63h¢ SchRmeHN  Of
thme. as the corresponding position in the second sequence, then the molecules are identical at
20  that position (as used herein amino acid or nucleic acid “homology” is equivalent to
amino acid or nucleic acid “identity”). The percent identity between the two sequences
is a function of the number of identical positions shared by the sequences, taking into
account the number of gaps, and the length of each gap, which need to be introduced for
optimal alignment of the two sequences. Amino acid and nucleotide sequence
25  alignments and homology, similarity or identity, as defined herein may be prepared and
determined using the algorithm BLAST 2 Sequences, using default parameters

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

In one aspect, the invention provides an anti-TNFa receptor type 1 (TNFRI;

30  p55) immunoglobulin single variable domain comprising an amino acid sequence that is



As used herein, "hydrodynam c size" refers to the apparent size of a

nol ecule (e.g., a protein nolecule, |igand) based on the diffusion of the
nol ecul e whrowgl4an 25aqueous sol ution. The diffusion, @CTMEPRI0O5D5 a
protein through solution can be processed to derive an apparent size of the
protein, where the size is given by the "Stokes radius" or "hydrodynam c
radi us" of the protein particle. The "hydgodynam c size" of a protein
depends on both nass and shape (conformation), such that two proteins
havi ng the sane nol ecul ar nmass may have differing hydrodynam c sizes based
300n the ovegdlbst 99r9‘609m18io@99%f1déﬂm@amb@teeinﬂno aclazequence ofD‘@\/IIIE-fS%-WE,d to

herein, the term"co s" means that the bind irst target to its
Coanat et ar gBON naT B0t SHR AN R 2 AEPMAE ST I RN Ba e caror BN Bond

bi ndi d

I ndi ng 0“‘%‘7‘45 t%l'o%egﬁ%%&deﬁtﬁ rsﬂ%{@a‘\lfa(fﬁgﬁ% h@%%ﬁ] 115@‘7 Ioct/ﬁng of a

bi nding may be in ited sterical exanp y5|ca
bi ndi ng donab-609, B3O ah5é4-d88 d?OMﬂh{Sﬁé—1§6rla6MJﬂle§7éf16énDDi\/blrhn5ﬁ4%l&ﬂt a

Sec vo30080a5b83 ForHGaraME- S B PPy b o ke el BRAE - LRq o=

conpetition BICNCO{-87£XPEVONBALIST4LIG, D@mmnsml@mmlh 51741m7 b@@mmﬁmu@st and
second bi ndi ng _donmai ns. Cal cul ations of "honol og or "identi ty" or
"sinilarity" “bROMEN Bl sBgue spbedimepk He verrig %}ﬁ@n@%ﬂdlp&f%ﬁh@r?éwéam y

herein) are Bef KALMRGoAROIALUEBN of HCoSRARBCRBoA! 5t i IHHBRFD R 1RPLT Ml
conparison purposes (e.g., gaps can'be introduced 1n one or both of a first
and a seconddaefonge atthd prsemidedt & to baditerpsxyitersoeblé srchdpitinmmto kel dogibmedt  and
non- hom)llﬁgo Sesec 1%n HeI% lmsger di sregarded for conparison purposes). In an
enbodi nmen the'"e tlch A% & &lence sequence al i gned for conparison
purposes is at 15Iri cﬁﬁSatspe%Q%e 1@fferﬂ1T0n|pﬁﬁ/$des4@%1t1-€[NP&trede@&ﬁ&yIﬁQ9(Tl\leat | east
60% or at Ieat 70% 80% 90% ag{ the length of the reference
sequence. Th&>ArENagloR  nedn gy Cﬁ)@@r%ﬁ%@?% YR REPH TIPS Biiho

aci d posi ti opglegk 9nuRl episde 99%%&1&&1‘851% %e%nhﬂ@@m&@é&@ﬁ&%fﬂmmh 31@posi tion
in the first s%ﬂ uence i s OCC%Q S by the sane am no acid residue or
]

nucl eoti de a®QMEh-6b7 erd3@WH T ne groppdimenthée sisglsrvariddegdemeials t hen t he
mol ecul egsar %dnl\g?ﬂ‘% (??ﬂoﬁtlh A4 hﬁbpﬂfrﬁlﬁf %490% gﬁ?erﬁﬁoaﬁmhﬁrﬁ' QB OG0 dhd or

nucl eic acid I'S équlva 0 amno aci nucfeic aci
"identity"). aaaoedlp@roahmtaspedemqlliaye et wesore fdaeure el aﬁgqﬂehm@herlaSpatsfafml&t ion
of the nunmber of .ident 05|t ns shar ed. 3/ the se ence king into
account the HUYFBLGD %%%%"1 dtﬁ ePIeEAG IRt i5f B%@FFT{&% ai’if" Weld to be
introduced f@fanRftbHRlcombingMBTbr iaElutibeid MnkEraNces Anino acid and

nucl eotide sequence 25alignments and honology, simlarity or identity, as

defi ned herein majn ¢ aspeshahcsidvenion geavedasian eeti-18iFgcechior Amgdr(TAARIBLAST 2
Sequen(1:$ : L 8%%}%1%8@%3@%@1@9&&%&( A8 MRreid theRingRlBinble AENENL 1 obi ol

Lett,
mutant of DOM1h-574-14 comprising one or more of the following mutations

(numbering according to Kabat)

position 30 is L or F,

25  position 52 is Aor T,
position 52ais D or E,
position 54 is A or R,
position 57 is R, K or A,
position 60is D, S, T or K,

30 position 61 is E, H or G,



- 28 - at least 95, 96, 97, 98 or 99% identical to the am no acid sequence
of DOMLh-574-72, DOMLh-574-109, DOMLh-574-138, DOMLh-574-156, DOMLh-574-162
or DOMLh5¥0-2080194120n one enbodi nent, the single vari abl e PADMR2010/052005
DOMLh-574- 72, DOMLh574-109, DOMLh-574-138, DOMLh-574-156, DOMLh-574-162,
DOMLh-574- 180, 5 DOMLh-574-7, DOMLh-574-8, DOMLh-574-10, DOMLh-574-12,
DOMLh- 574- 13, DOMLh-574-14, DOMLh-574- 1599 DOMLh-574- 16, DOMLh-574-17,
DOMLh- 574- 18 or DOMLh-574-19. |In one enbodi nent, the variabl e donain
according to this aspect can have one or nore features of any of the other
aspects of tBesifishvenikizosyr gBnd the disclosure of the present text is to be
interpreted to enable such features to be conbi ned, 10eg for inclusion in
cl ai ns her ei Rosition 100 i§ R, Gnd. Ks@e¥t A, Phe of Mvéit i on provi des an anti- TNFa

receptor type,bi(.TNIRL; R) gi (ynegl obul in single variable domain
conprising a Oaﬁé%o acfﬁegeduénte that is at least 95, 96, 97, 98 or 99%

identical to the bmmenhodungeqglbncspost, ROMitanihiino BONEETSER iont IDEVEH- 549.
| n one enpodi .. the.single vari.ghl e domai .4 h-510,,. h-543 or
VTR AR AR LR A A e Ty PR ke o T e

can have onenfutanfBhofl @Rl dfRHcOfs iddhyicalfto tdnat RENOR oASPBGItiON] td,ABe Aivent i on
and the disclosure of the present text is to . be interpreted to enable such
features to Bedenesed DY o7+l fcliegmbodinggn; ths vaipls demaimacsaidings pect
the inventi og, MONHEESarAAvEBRd orER FEAGEOE Ryt ¥Afe dthbrTNFERL ofifle ARStion

i mmunogl obul i n single vari abl e domain, wherein the single variable domain
is a nmutant eifid (bOshloST4 of the poaspititeit mgtodwenterpreted © cofiblt hechffodthugniontee

ggtation§0(ng&gi%&£% acconding. to .Kabat) position 30 is L or F, 25position
Is Aor T, posi BN’ 524 1 e D ormﬁ, position 54 is A or R position 57
is R Kor A posiddmeasfift,itlse iDyerfon protiddlan IQPANFuiredepol typs IKTNHRAE G -
29 - positi OBSS%%rrfrrfunéglg{)ulg;f heavy chain single variable domain comprising valine at position
101 (numbering according to Kabat). The inventors surprisingly found that V101 was
often associated with a high KD for TNFR1 (eg, human TNFR1) binding. In one
15  embodiment, the variable domain according to this aspect can have one or more features
of any of the other aspects of the invention and the disclosure of the present text is to be
interpreted to enable such features to be combined, eg for inclusion in claims herein.
In one aspect, the invention provides an anti-TNFa receptor type 1 (TNFRI;
pS5) immunoglobulin heavy chain single variable domain comprising valine at position
20 101 (numbering according to Kabat). The inventors surprisingly found that V101 was
often associated with proteolytic stability. More details on proteolytic stability and
proteolytically stable immunoglobulin single variable domains can be found in
WO02008149144 and WO2008149148, the disclosures of which are incorporated herein
by reference in their entirety, particularly to provide tests for determining protease
25  stability of variable domains and other anti-TNFR1 ligands, antagonists and binding
domains. In one embodiment, the variable domain according to this aspect can have
one or more features of any of the other aspects of the invention and the disclosure of

the present text is to be interpreted to enable such features to be combined, eg for

inclusion in claims herein.



position 100 is R G N K Q V, A D Sor V, and position 101 is A Q
N, E, V, Hor K 1In one enbodinent of this aspect, the nutant amno acid
sequence WO 2ato/d9erst 98 5 or 99% i dentical to, the am neCamprdoisaseehce of
DOMLh-574. I n one enbodi nent, the nutant am no acid sequence is identical
to, or at least 98 or 99%identical to, the am no acid sequence of

DOMLh- 574-14. | n one enbodi nent, the vatrg@bl e domain according to this
aspect can have one or nore features of any of the other aspects of the
invention and the disclosure of the present text is to be interpreted to

enabl e such feat unsnetetntdginddde ARG vared]d @mdimeddsdiBitolaAy @Rt herei n.
I n one aspect, the invention grovi des an anti-TNFa receptor type 1 (TNFRL,;

ti-TN
p55) i munogFYBRIiSCh ORROIE 1943 A0 sT4ky HeP A0 PR O sRAP PR CHliRse I SHHECHAE | ne at
position 101.( (o c ' : : ' : ikshngl y
Found that VEOL ag s Ranrc aE Sk ekt ihe R P iR P ™ horan
TNFR1) bi ndi AGR, 34h aph @8R, 5viendo dimmkering it heondarg @i abad dnenerenamdonglitithbe t o thi s

aspect cap have.one or. nore.fe r a f the. ot her .aspects of the
bent i on angingt Grlln B0 S SR, O dhos R ph o b n s RES B at s o
enabl e such Kebitumesnd emthdiBathd eshiabedon@iin tdiBprisss 3D.191 ehPI IS Wit N.

I n one aspect, the inventjon provides an anti-TNFa receptor type 1 (TNFRL,;
p55) i mmunoglEBbeing ihaesoidingeikpbat. dgoac gupedipeat. thsvarisple eXBRINSPHETIRAI i ne at

posi tion 201Q4p (s3prheyr ain'a@8R?%H&‘_éﬂn%n%b@ﬁh%ﬁ%éordﬁ??o KOV PSR BBk gl y
found that V101 was often associated wth proteofytic stability. Mre

det ai | s on pthstveohlle demsinabinprisep 3Q0id44P 01580 Pt drclB8Ry wher i rmnibermaegl obul i n
single v%i atglceo\rlﬁgn%ileasoagan be found in W2008149144 and W2008149148, the
di scl osures &f el ‘at e i ncor porated herein by reference in their
entirety, parti culmdrelaspdrt, plicoviieieioh @sdvides ah atkeTeIRAIredeper PypRtIq@NER 1;

25stability of _variable domains and ot her anti-TNFRL |igand t agoni sts
and bi ndi ng a%??ﬂfnﬁgl.noglﬁb@weﬂ%ﬁ%ﬂf Omaih cOTIRISINANG O Wf %9&?2?1& ng to

this aspect gap BRRVECRNAT M TR SvHeRAM HIBBerRy i8¢ oRfind BKBLNGheREPEEL S Of
the invention and the disclosure of the present text is to be interpreted

to enabl e suehiroggidseaecncoobibc siwglsivadable dempinns othewissiidentical te lthe aminger ei n.
- 30 - | [ rent -k he Si var i i C i 0 any
aspect chipr 1998 GeBSH B 571 Sl Bl A BB R A B G 1

wher ei n nunbéinding humaacaorich orgynomapad mon kay ANERe Mo dhaanbadirhére, thar i abl e
domai n conprises 45P, .55D, 56R a \ ei.n nunbering.is according
Lo Kabat .| nYORRICTHIR HIPRTOt A8 D ans R L bRl B See 88D, B6R, 041
and 98R, whep&oRli KB baN On bfe @RERIIHENGhE QarkdRadomdin c ARGiLIHNT IHRNY41 t he
vari abl e domai n conprises 55D, 941 and 98R wherein nunberi nglpl s according

to Kabat. | nagh®8Rertiseimeunberingds sepida te kibakiln cpoppbodiwsniygp vangiy 941
Vari abl e onay RURSHRRRLLRER, BePGg SR RR A A b AR ERPRAAT honer 6°,
embodiment, the variable domain comprises 45P, 55D, 941 and 98R, wherein

numbering is according to Kabat. In one embodiment, the variable domain comprises
30G, 44D, 55D, 941 and 98R, wherein numbering is according to Kabat.
In one aspect, the invention provides an anti-TNFa receptor type 1 (TNFRI;

25  p55) immunoglobulin single variable domain which comprises an amino acid sequence
that is identical to, or at least 95, 96, 97, 98 or 99% identical to, the amino acid
sequence of DOM1h-574-72, DOM1h-574-156, DOM1h-574-109, DOM1h-574-132,
DOM1h-574-135, DOM1h-574-138, DOM1h-574-162 or DOM1h-574-180. This aspect

provides variable domains that that are potent neutralizers of TNFR1 (eg, at least human

30  TNFR1) in cell assay, eg in a standard MRCS assay as determined by inhibition of TNF



10accordi ng to Kabat. In one aspect, the invention provides an
anti-TNFa receptor type 1 (TNFRL; p55) inmmunogl obulin single variable
dormai n cowpr2osvaeg7zone or nore of 30G 44D, 45P, 55D, 56RCTEPI10062098R,
wherein nunbering is according to Kabat, wherein the am no acid sequence of
the single variable domain is otherw se identical to the amno 15 acid
sequence of DOMLh-574. In one enbodi nenty3;the variable domain is provided
for binding human, nurine or Cynonol ogus nonkey TNFRL. |In one enbodi nent,

t he variabl e domai n conprises 45P, 55D, 56R, 941 and 98R, wherein nunbering
i s accor di ngafpRa-iaiadd I1-HsRhfiofNE1af a RRAJard 1029 ¥Rhy alcterf@mRIbY if1bMoh 3£S

55D, 56R, 941 and 98R, wherein nunbering is accordin%lto Kabat. I n one
enbodi ment, A& abmarla@l@dmowémhm@mga@&ynsmoggﬂ anray gsfRterpsddivn
nunbering i s; 36608 JiMENE QpKabRkced .- O0RrEIROPLARDLS stidird/ AL _RbCrdagRi n
conpri ses 45#, 55D, 941 aﬁ§§98Ffeﬁﬂér§$% nuhgtgﬁng %s a%corg?né to Kabat.
| n one enbodkmegnists dre kvawn abthe ad,cagain WVQUOO3 YRS, BOR008M914680] 941 and

98R, whergin i i cording to bat. In.one aspect, ,the invention
o tme S "R S1% DeBTS R R R e BB R R s e ol e
vari abl e domainBodibieh theaRNtiSE frodiicani NAi-BNFE ré&cepioenpe 1 {(REFRI spIsgent i cal

to, or at least 95, 96, 97, 98 or 99%identical  to, the am no acid sequence
of DOMLh- 574imgunqstsphinsinglorsgiablpdpmangvhich enprisenhanipg agig pequence that

DOMLh- 574- 133, 5 ROMIgY- 5d 471880 JIMHAA B 1018 2@ fno DM G0 &ﬁaqrgfom lgiRaspect

provides variable domains that that are potent neutralizers TNFRL (eg,
at | east hunmR®NDh TERE)domrinsehdwagsBaple bigbdlow avish HrdacaptiROEDEEEY as
determn by-jnhibition,of TNF. -31 - al pha-indu | L-8 secretiQn,,0r in
et anaar obb ek ohiRofiend Mo inichtigs pfiyRIg b RARTEFo gelial Bk Ti B

cyt ot oxi ci typ5$)imanudibglobidincki €16 carbaglétnadid waks aympsscdah ammionill yuence
8 secretion. Details of standard assays

inhibition of TNF al pha-induced |-
for TNFRL antt@gBf Eﬂ@%@éﬁé’ ?3% S Piﬁtlﬁ%ltla%lt@ themino 4o ERIBeES S #ny one of
W02008149144 i | pYRRROBIEOAS.s72etai | s are al so provided in the

experinmental section below. In one enbodinment, the invention provides an
anti - TNFa recept ol angepett, tirNERIntiop BE)vidasan aotg{TdWial regeptar figled Rdbl e

domai n Lch [ . anl [ Je t hat .i . east, 9 , 97,
08 or 900t | aBRDI Rl PFE Bl AES RRAMERRRS LORbLLS Bl ARl Qi
vari abl e domdians igdnmesl toror halkehe 941938600, I¥bit 9% hientoat epthecimiod addXDMLh- 10

574. In one enbodi t he_in i provid i - TNFa re t type 1
CTNERL p5e) v ogtsit a7 iE OSB3 23, S ZBa %5 b no
aci d sequenceOM-5748124 od BO811574969, BOM 19S5 7aL 1 B9POMENS 1847 rDOREKRAM NO
aci d sequence of any one of DOMLh-574-89 to DOMLh-574-179. | n one aspect,

the inventi oA7ploRi speet arewidey Kirzabieedoaptisr thatyivd are propiRtical lystabhs)

i mmunogl epul | i r.l ahl T8 i i an amno acid
sequencegﬁhaFg$€&?g%ﬁ?¥%§F%?6$M%$H§{ﬂ%%géﬁpg%%ggéaﬁg , 97, 98 or 99%

i dentical to, thelromnenspatititt inegienpeovides BOMINTHF4-rd@Ptor DWINITHFR-193,
DOMLh- 574- 12355 DOMLh- 74-1125, DOMLh-: 574- 126 05 DOMLh- 574- 129, .

DOMLh- 574- 13879 B00tHRo8 YU Ps7igly VBRI o b CORRTILS 48 BB g5iRpaYmge

vari abl e dongiap ilidtakallthatr aBlefst D5 06ROV YWISI 2 8bYyidedtRbl 8; todRahiabapige is made
to the discussion above on protease stabilit

sequence of DOM1h-574-72, DOM1h-574-109, \OM 1h-574-125, DOM1h-574-126,

25 DOMI1h-574-133, DOM1h-574-135 or DOM1h-574-138, DOM1h-574-139, DOM1h-
574-155, DOM1h-574-156, DOM1h-574-162 or DOM1h-574-180. This aspect provides
variable domains that bind human TNFR1 with high affinity and optionally also display
desirable affinity for murine TNFRI.

The single variable domain is, eg, a non-competitive inhibitor of TNFR1. In one

30 embodiment, the anti-TNFR1 single variable of any aspect of the invention binds



In one aspect, the invention provides an anti-TNFa receptor type 1 (TNFRL,;
p55) i munogl obulin single variable domain which conprises an am no acid
sequence wbhaviwm4izdenti cal to, or at |east 95, 96, 97, 98TE@P2@9865i0dEnt i cal
to, to the am no acid sequence of DOMLh-574-72, DOMLh-574-109,

DOMLh- 574- 125, DOMLh-574-126, 25 DOMLh-574-133, DOMLh-574-135 or

DOMLh- 574- 138, DOMLh-574-139, DOMLh574-1%5, DOMLh-574-156, DOMLh-574-162 or
DOMLh- 574-180. Thi s aspect provides variabl e domains that bind human TNFRL
with high affinity and optionally al so display desirable affinity for

muri ne TNFRLTNFRI (eg, human THEFRI) B Ry Adti(ahdRs HormabRRadtiilly P@mRte with or
non-conpetitive inhibitor of TNFRL In one 30enbodi ment, the anti-TNFRL

singl e vari amhéblb?Nﬁﬁ&pha%é@tdnaﬁtOtTH\éFRlnﬂﬁéﬂmaéﬁansarﬁdgceptor sindingprgeR) Ineg,

human TNFR1 BR6Se r i
i nhi bit TNF) a}{? %{g Tor Ig | gsxglgﬁélﬂé%nﬁgp,a&?%hgﬁéélﬂéa g%g}a r tgg%%itl%{h%?ndl ng

assay). Int FFMRéntg)ﬂumemﬂ"NFRrh dménmwabmﬁreertt,he ovarxaiylethd enibic dpeanfi cal | y
bi nds to domain T TNFR ) iS5 enbodi nent, in one
exanpl e the %%Fﬂ%ﬁ bl&@?ﬁ"ﬂe Egé{?elc%rﬁ\ﬂ: I Bé[r]\{ﬁéar he PLAD of TNFRL, eg,
human TNFRL. In dne eﬁﬂﬁdﬁ;ﬁéﬁ@dhe“mﬂﬁ-TNFRE smgkivaﬁ&uﬁaalo@hlﬁgkenw@bécabmedorrai n

of any aspect of .the invention conprises a bindi ng site that specifically
bi nds (OhUWWwlecompE%eSa?lap@%éu'featﬁlﬁfo%ﬁe%‘é??ékym S(KD) of (or of about)

500pM or | €S iy hum4PPNPM %thlaQﬁﬁocét‘li—’(Ql &)%tgﬁt m%’f &%@aﬂMﬁOObﬁ/ﬁ&le%So pM

or less, 200 pMor |ess, or 0O pMor less as determ ne surface
pl asnmon r esoABDM; Orcltfrss,(3|5|0)p|M)np hﬁméﬁﬂ p¥i ardese, ZBRIFRL of less, 2Q§}mMrmllg%§,sorriﬁﬁkey

rhesus or,bah TNER ation constant (KID) of (or of about)
500 oM ol0 1 o8 TG b e aLE ALERORRNNREEREAN' M or | ess. 250 oM or

| ess, 200 plvl(lq:)r |ﬁ§1$hurﬁzlin Iixﬁﬁatarﬂr\mml(egi‘yaSmdlgmmﬁhmdrHayus&woﬁma pl asnmon
resonance; rrurl ne TNFR1L with ?ﬁg{%P ciati const ant Q;(iKD) of (or

of about) 7OﬁMF8r1 Wét disgogigfigreopgian (KB Ly 5%5%951@5% PMOrn M or

l'ess, 2 nM of.l 838 pM)dSr 1ILRAM @ pN183 ﬁes@%@%ﬁ/%ﬂbé@eﬁbdﬂvl%y I&AGE 1 Pd AR Mess
resonance. In one exanple, the variable domain speC|f|caIIy bi nds accordi ng

to (i) and (Ps$Yeterpiijeddycbuttpgd I)lasnmn)reso(ﬂﬂlilc)e eind (iii), or (ii) and (iii). In
one oSl el S0 L AL AR R SR IS o1,
of f-rate constdhbr Iedod hM aflefsod nM ordbme13 hM?or)IesiOZ— AMSr lesprorllebbor lass al x 10- 4
S-lor less, | or |1 ess as determ ned surface plasnon
resonance; g%t?rnHB?fﬂ-Wh%gc%P]la%?réreWﬁie (Bgne Eﬁﬂ%ﬁ% B‘iﬁéar'ﬁg]ﬁ K8YPa hesus or
baboon specifically binds according to (i) and (ii); (i) and (iii); (i), (ii) and (iii), or (ii) and (iii).
In one embodiment, the single variable domain of any aspect of the invention
20  comprises a binding site that specifically binds
(a) human TNFR with an off-rate constant (Koff) of (or of about) 2 x 10™ S™ or
less, or 1 x 10* S or less, or 1 x 10° S or less as determined by surface plasmon
resonance;
(b) non-human primate TNFR1 (eg, Cynomolgus monkey, rhesus or baboon
25  TNFRI) with an off-rate constant (Koff) of (or of about) 2 x 10* S or less, 1 x 10™* S
or less, or 1x 10 S™or less as determined by surface plasmon resonance; or
(c) murine TNFR1 with an off-rate constant (Koff) of (or of about) 1 x 10~ S™ or
less, or 1x 10™ S™ or less as determined by surface plasmon resonance. In one
example, the variable domain specifically binds according to (a) and (b); (a) and (¢); (a),
30  (b) and (c), or (b) and (c).



25TNFR1) with an off-rate constant (Koff) of (or of about) 2 x 10-4 S-lor
less, 1 x 10-4 S-1 or less, or 1 x 10-5 S-lor less as determ ned by surface
pl asmon reeanavoer20or (c) nurine TNFRL with an of f - r at @eCemesaians200iKof f) of
(or of about) 1 x 10-3 S-1 or less, or 1 x 10-4 S-lor |less as determ ned by
surface plasnon resonance. In one exanple, the variable domain specifically
bi nds according to (a) and (b); (a) and_¢g); (a), 30(b) and (c), or (b) and
(c). - 338 - I n one enbodi nent, the single variable donmain of any
aspect of the invention conprises a binding site that specifically binds

(a') human TNFRL wide catbo@indn@like Gad1S baitbld damin 6f anyQkp@f oBOUivEntonx 104
Mis-ior nore, 1 x 105 Wi s- | or nore, 2 x 105 VVls or nore, 3 x 105

Mis-1or nor€0marises 1 OBingsitgdhas spesticallybimds M s ' ornore as det er mi ned by
surface pl aspgpp rﬁﬁﬁﬂ?ﬁﬁf’m wifl ah A eQUMt?Kbrg%tf dif":ﬁguti%lo%”?m&' gus

nonkey, rhesus’ or ooon TNFR1) wth an on-rat nst ant (Kon) of (or of
about) 5 x 1@wrdyHixsH) of° sn]‘ormorel2x 10051 \8 prsmbrer 3 RPEM '8 or @6, AN FO°MI'or

3 105 N Fi | 105 N Fi |
e ae sot oramit G TP ol meP iR b S SoRln Flp e TNERL with

an on-rate cgpt andn-hisda) prixhaté ONFRI (8 @Uk)mBlghs oAy, Mei;u?s dréhbovare, 1 x 105
Wis-lor nore, or 2 x 105 N Fis-lor nore as determ ned hy, surface glasnnn

r esonance. IWN5Hé)@%QﬁBPérmﬁﬁ%m$%¢ﬂ%ﬁpéfﬂﬁﬁﬁﬁhﬂ§b%éﬂglwbﬁVV“%FﬁdSX &cor di ng
to (a') and (\/Pls)lorﬁl@re)2§r1@5 I(/Plls)lorn(l@reh X(léﬁl‘)/[l@rlﬁin(cﬁe )4x A Nabs l)or%ge Gf5). In

one enbodi nent, the S|ng e variable domain of any aspect of the invention
15 speC|f|cakH9 biﬁd@Wh@naﬂdd@mnmﬂﬂhugm@cmﬁnk@wl@ﬂumn@mponalIy cani ne
TNFRL. Spgci fi, blndln cated b iSS CI {i an 1of 10

ni cr onol g§ o? esS0p ?I onal“fy i r(Z:Itreom) ar(lj[ (I% O)I @Or Oq%bglét??ts 4 %I g of an
ant i gen- bi ndinge, pronOéle d'or moreaot  gen’ or sécﬁlnh@ﬁ@s deﬂﬂnbﬁecﬂ@tﬁrfatmdsnmn a

sui t abl e assa i ncludin for xanpl Scat char d nal nd/or
conpetitive BEH#NRY @s@a%am@ect e%l@ﬁﬂﬂ%@%&%@% C(’?i 12 10 hy e

| Munoassays (isYi¢lr) asd bt 8A), 2 aRBREW, (B )Céﬁ(ﬂ@@?]l tion assays, and the

di fferent varlants t hereof” I n one ‘exanpl e, e variable domain al so

speci fical ly bindg, gy ¢RGodNERLthe single vArhbR) Iﬁﬂﬂ%@'aﬁ? %)pe@ﬂc oY ifRAGE Of

the invention, the single variable domain |n I bits the binding of human,
Cynonol oddis mmmﬁbyﬂﬁﬂdn@pﬂmnmalK@nwaﬂbg&'ﬁMﬁ%@yUQMZSpmnmﬂh Smﬂm7ZNFR1

DOMLh- 574- 10 h-5

572 180, PBITOSANUIE T Rehe G R kiR colph 38 ST 10 R ed s ei n
or in W20060giEhally IM&M%MéssorsﬁwﬂﬁaﬁﬂcﬂB@éSan biti eR-bendied pivedit t@hn any
aspect of the inventiaon, the single varjable domain inhibits %he b|nd|ng of
human, mur i ndMIEEY nEnBNEE CardiTk dRferaYRFdo BY idotrilaPly assif rRcyqipgy for rxample,

DO\/Ilh- S74- 7128 catchandt ahalysis and/or competitive binding assays, such as radioimmunoassays
20  (RIA), enzyme immunoassays such as ELISA and sandwich competition assays, and the
different variants thereof. In one example, the variable domain also specifically binds

murine TNFR1.

In one embodiment of any aspect of the invention, the single variable domain
inhibits the binding of human, Cynomologus monkey and optionally canine TNFR1 to
25 DOM1h-574-72, DOM1h-574-109, DOM1h-574-138, DOM1h-574-156, DOM1h-574-
162 or DOM1h-574-180, for example in a standard cell assay (eg, as described herein or
in W02006038027, WO2008149144 or W0O2008149148. In an embodiment of any
aspect of the invention, the single variable domain inhibits the binding of human,

murine, Cynomologus monkey and optionally canine TNFR1 to DOM1h-574-72,



DOMLh- 574- 109, DOMLh-574-138, DOMLh-574-156, DOMLh-574-162 or DOMLh574- 180,
for exanple in a standard receptor binding assay (eg, as described herein
or in W280208802729 W?2008149144 or W2008149148). | n amCexeaqmio®52005
"inhibits" in these enbodinents is inhibition can be total (100%
inhibition) or substantial (at least 5 90% 95% 98% or 999%. I n one
enbodi nent of any aspect of the inventiog_the anti-TNFRL single variable,
ant agoni st, ligand or polypeptide neutralizes TNFRL (eg, human TNFR1) with
an ND50 of (or about of) 5, 4, 3,2 or 1 nMor less in a standard MRCS assay
as det er m nethdN 1 h-5i-bog, DEMOA-5TNE3 &l IpdweH hi3duasd, hOMA hsFari@RicemOMMI-n one
enbodi nent of an aspect of the invention, the anti-TNFRL single variabl e,
ant agoni st, B é%Qi fefrexampleda prteadard sireptar Pipdwe TnpRIeg aydespiftgdlsTeiNERR) Wi t h

an ND50 of 1 938058 g8§ﬂ9?ﬁ4 @%149‘?&@ 19k !:)[aﬂfﬂlé abatid- 0 to 10
nM or from(a out) to nM or from (about’) 1 10 nM or from
(about) 110 t@s@ﬁnbﬂﬂlmmtaissinla'hiﬂiandammtaéislé)@% mhlbdetnépmubetdntm} (atmdwstbi ti on
of TNF aI cyhLgioxicity. I n one enbodi nent of any aspect
of the in ent9 &&Fﬂg&ﬁﬁbe&Fm single variable, antagonist, |igand or

pol ypept i de neutrﬁi(br&%%leMﬁEé:ht OBthy KPdeoonthe ghisntiakeynTNRRR 1 Mhdlhl an ND50
of 5, 4, 3, 2 or 1 nMor |less; or (about) 5 to about 1 nMin a standard
Cynonol ogus Ktlrwé?&ava&@llﬂétgépérpmwtlﬂw%ab?% hamsn INER) athc ed

| L-8 secreti QANDS0 of (orldBo@d) SMR9H HENiMOS: 1&8Yh @&%tdmds%s %rt\gent' on, the
single variable domain conprises a termnal, optionally Cter

cyst ei ne r esideaningdblby mhdt)trtptne)f Tthealplyesméucn:éILégssedn@eOman be used to attach
PEGto t varlabedo im de link

W004081058) 1 n” alr it onioRaF s 45 el o Bt FhPh . oA Re i ngl e
vari abl e donmgirubies alhﬂagdqﬂml, lig@ana opEdlyiadpkiyid @d‘iﬁraﬁke}éd@lFHﬁ[(legtryurn&pINmm\hﬂl a
pol yet hyl ene glycal .nojety._ See, eg, W04081026, for s PEG noi eti es
and conj ugat ?%Nﬁ?@tol%é@ lgﬁdsob g@t@ Og?ﬂé‘%md]ie%ge%@?fpé%boé} 615 ﬁ%ﬁ‘?%‘tat ed
herein in ordgp (TaE’od@fP&UtQQO%\/{S%%H{(@bthPHO%QUBM 09ffroﬁ‘p(ﬁ ot} C107EGH to be
included in clains | n one aspect e invention

provi des an aNtuna‘ﬁtafnéarldé&éﬁtasﬂay@g/%erml(lenmﬂmhlbg@s)ofmmw@mwedn single
vari abl e 90 Di ok r’@rl sing an am no acid sequence that is identical to the
am no aC| d rsTgJ\t']tuence sel ected fromthe am no acid sequence of DOMLh574-72,
DOMLh- 574- 109, DOMldneEritbodd@nt BCOMytesietdo the invEiidH) tho adt IO Rindngdie

DOMLh- 574-180 or . differs fromthe selected a i d sequence at no nore
Chan 25, 20, VAIDIc gniggonsstigaRe opqipap s frgalatatiides 5Bghlence t hat

is identical roakeyoINBR 1) Wsin KD50605, 48, 2 801 nflor 183; AF(affit)% fodetubcal t o,
the CDR1 sequence of the selected amno acid seguence I n one enbodi nent,

t he i mmunogl abtiniarstagidergl @rompiogt Bl erewaisrictcompic Sy dntabitpraf E¥Fahee that is
i denti cahyto 0, 60, 70, 80, 90, 95 or 98 10% i dentical to,

t he mbgeqbngﬁg%ﬁ%féfeﬁg&lggl ected am no aci d sequence. I n one aspect,
the invention proincesndodamnt oflddyaspeceftho inveyte, the(siikRiyriapls Spmain

i munogl obul in si.n var i abl.e donain which co ises_an amno_ acid
sequence. hat T FRRTTa: PO AU SeRaC e CaraBP BT om t he
am no aci d segiancRsidhic EXANMENRET h-aftdeh RXHYRO tHR R4ridid9 doXbVldy; Bidg 438,

DOMLh- 574- 156, DOMLh- 574-
maleimide linkage (see, eg, WO04081026). In an embodiment of any aspect of the

25 invention, the single variable domain is linked to a polyalkylene glycol moiety,
optionally a polyethylene glycol moicty. See, eg, WO04081026, for suitable PEG
moieties and conjugation methods and tests. These disclosures are incorporated herein
in order to provide disclosure, for example of specific PEGs to be included in claims

below.



15162 and DOMLh-574-180 or differs fromthe selected am no acid sequence at
no nore than 25, 20, 15, 10 or 5 amno acid positions and has a CDR2
sequence wbabviom4i2denti cal to, or at |east 50, 60, 70, 8OT/EP10852005 98 %
identical to, the CDR2 sequence of the selected am no acid sequence. In one
enbodi ment, the immunogl obulin single variable domain conprises a CDR2
sequence that is identical to, or at |east.50, 60, 70, 80, 90, 95 20or 98 %
identical to, the CDR2 sequence of the selected am no acid sequence.
Additionally, or alternatively, in one enbodinent, the inmunoglobulin

singl e variabl e dm@ichsERARId lee@t@ngQR@desaﬁu@tmmnaéept@typéarrt[m1 to, or
at least 50, 60, 70, 80, 90, 95 or 98 Wwidentical to, the CDR3 sequence of

the sel ect edp%éhlweluaegleﬁlsl%%éarlah&cﬂoma@h@ﬂmrgﬂsmgranmlé@ pdd pegspyce thay ipne

enbodi nent SESO
sequence thaédélﬁtslé t| C%Lgddjseg{rl&gég %ﬁ%%%e@%ﬂﬁ%lﬁg%@%’ 95 orﬁ:gg %

i dentical top74-Ag mhéééqd@ﬁdéOMlhtﬁé 1381 BOMeIh- 3 o, BEOMI s &t e6icand

o35y oo PSBOI T A EY TP ORI € Sadef e cceHRRrLios "C RIS nci o

sequence thap(jis, igens hlﬁﬁllo akfdl ﬁobﬁoamnmqlaaalobme@qeme tiaelsegdrtidalftp hat he
am no acid sequence of 30 A DOMLh- 574-109, DOMLh-574- 138,
DOMLh- 574- 15635T6ah-787%, 90.9% 95&6 % /:tedzena??étqa@\m@?ﬁ&@%eced}fﬂéﬁ Ylstcd from t he

sel ected am ngiRCIH %%%ﬁ%@cﬁl G el ol ttﬁ‘t%ﬁm%ﬁmgl%@uh&éngléQal@e{bleSdcﬁfiEu'i‘0 aci d

positions and has a sequence that I's identi or at |east 50, 60,
70, 80, 90, QﬁnmsessO%Rﬁ@qmrmathawldetntueaI@)R@ asle@ﬁnéﬁc@ 89, 30n0,9éloe08 ed

am no ac Se Ve ntion provi des a protease

r esi stan? ant/?lé‘?‘& altroec sptor ?eﬂp nciof%ﬁﬁfa 58" a&%usﬁ%lbqn%ul in single
variabl e domain, wherekpect, hﬂ& mmglloe px/ca/ﬁdealahentddm(xrtecte@tdreﬁieslt(a“NFRtlo

prot ease Wnen |ncubat ed (i) fencgcentrg Lon (¢) of at least 10

mi cr ogr ams/ PO PrEERegoly 11%871@1? zs%ﬂaﬂo ety Wgich §PmprSes an gRnopsit SeaBgneq o )

a concentrat kPis(GenkicAfto Bl AnBRShcid ik QBILARE i (RE ShERSEi@BbqRAte dor time
(t) of at least one hour. wherein the variable domain conprises an am no

aci d sequenc®QMH-57472tDOMA 55744 09 9BOMIH;57¢71 38980 1 ha¥itk | e ROMHI-5140 t he
arm no aC|19 5?82’&&?180%139}@1@0 Zﬁlf%e%seﬁgﬁ t}%q\é@e'}ted amino acid sequence at no more

than 25, 20, 15, 10 or 5 amino acid positions and has a CDR2 sequence that is identical
to, or at least 50, 60, 70, 80, 90, 95 or 98 % identical to, the CDR2 sequence of the
selected amino acid sequence. In one embodiment, the immunoglobulin single variable
domain comprises a CDR2 sequence that is identical to, or at least 50, 60, 70, 80, 90, 95
20  or 98 % identical to, the CDR2 sequence of the selected amino acid sequence.
Additionally, or alternatively, in one embodiment, the immunoglobulin single variable
domain comprises a CDR3 sequence that is identical to, or at least 50, 60, 70, 80, 90, 95
or 98 % identical to, the CDR3 sequence of the selected amino acid sequence.
Additionally, or alternatively, in one embodiment, the immunoglobulin single variable
25  domain comprises a CDR1 sequence that is identical to, or at least 50, 60, 70, 80, 90, 95
or 98 % identical to, the CDR1 sequence of the selected amino acid sequence.
In one aspect, the invention provides an anti-TNFa receptor type 1 (TNFRI;
p55) immunoglobulin single variable domain which comprising an amino acid sequence
that is identical to the amino acid sequence selected from the amino acid sequence of

30 DOM1h-574-72, DOM1h-574-109, DOM1h-574-138, DOM1h-574-156, DOM1h-574-



574-133, and optionally conprises a valine at position 101 (Kabat
nunbering). In 15 anot her aspect, the invention provides a protease

resi st antwario/obiNZa receptor type 1 (TNFRL; p55) i munogCorken/osiongl e
vari abl e domain, wherein the single variable domain is resistant to

prot ease when incubated with (i) a concentration (c) of at |east 10

m crograns/ m protease at 37C for time (g3-.of at |east one hour; or 20(ii)
a concentration (c') of at least 40 mcrograns/m protease at 30C for tine
(t) of at least one hour. wherein the variable domain conprises an am no
aci d sequencee? hrat DOM1atsMe@Dlor dfers Bomhh sclleted thinddaid &Zluerﬁfé,at 8dmofd, 96,
97, 98 or 99% identical to the am no acid sequence of DOMVLh-5

DOMLh- 574- 93thap@Rudfl 574101973 anpnagid sevjtiansznd pev hDB? sequegee tiist i dentica
DOMLN- 574-129, oPSYER: 50/ 40173 80 ZVBE o pddtorliddne Al t@qgfébp%ﬂseé ce il
optionally conprises a’vallne at position 101 (Kabat nunbering). In
one enbodlnenﬂemmimhmeemdspamn@: the protease reS|stant antl-TNFRl vari abl e

domai n non-c etiti var i '

(aubstantral 'y Agieeniehdnditiil Pot e PaforosbespRin T -baasecpige

di scussi on apgea (@NFR@np&ﬂ)nfﬁelhhtgtmtiﬁamgwmtabte ddenai, MhercMhe Binglepl i es to
t hese enbodi nents too. - In one enbodi ment of these aspects the
concent r at | oMaTablegongainy lslrgw%tntt%a@teaimh%tmiw Wity ogr ams/ i protease. In
one enbodi Megs , cbidiBirdtioh (t)sof%feastttbm@rogfan%ﬁnm}we§se% wc%ml%t@) oy One
exanpl e, the variable donmain is resistant under conditions (1) he
concentratloba@cmehgmloror 100 ntcrograns/nt protease and tine (t) |s 1
hour . exanp omai n |3 reS|stan e ndi tlons
(i) and ?heoggﬁ@g n%hlmlﬁjk a;%ayﬁﬂémﬁpg?nns rﬁﬁ) Seal%ggggeﬂa t%ne (t)
is 3 hours. kﬁyamehembodlnent the protease is selected fromtrypsin,

el astase, |leu éﬁggand ancreatln | n one, enbodi nent, the rot gse i's

trypsin. In &He® Hitbli domai corapriseh PR AR seucnesthat i3 At leps r3psi n and
at | east oneoggtdyesg gy @%?&ﬁu&@t@ﬁ% ethidd 21 &h@éﬁ@%ﬁDOﬁ\?ﬂﬁ%Y% ATOM 1 h-
pancreatin. In one 10 enbodi nent, the variabl e domain specifically binds
TNFR1 fol | O\MSWb13?n@n<ﬂ)aptmmllﬂﬁ@elprlses)mmltriemﬁposﬂ)lorbwl((ﬁabat numbeitee)edbodi ment ,
the variaple i.n [

fol | owi ng? in 8%%;'% as Otl)qe 9%&3&%%%8{@?&9 Elrﬂgotea@e F?!‘Sl ?xAt %Jtl-”?lt\lF& ?%%%tap tr}égf'

vari abl e domdiINFRhedH) 1nt1mhﬂogldbuhm|3m9hte@hmb’ne dorodin pwiadr@h mhd sidgi aabieg

i ncubati on under. condi tion g hé HG | n. one enbodi nent, the variable
donai n di spl ?@mTS%Wﬁg?EHPP‘P‘Veg' B HSPREEREN i 0 gel el ectrophoresis
follow ng i n@?‘@@&ﬁc‘éﬂtréﬁ%ﬂﬁ{é) STAnRhdti19Mitlokradls/hl prdtcadeht 977 RPRRdIHYRRLL t he
single variable domain that has a Tmof at | east 50C. Mre detalls rel ating
to protease Megiogedp®eotan be found in W2008149144 and W2008149148. In
one aspe t t

mmunogt apul [ st R PR AR i3 Baed ROl RAR LGRSO P inet gl

ef fector grolpstamcanuant i body constant domain, optionally an antibody Fc
region, optionall mher n.the NNtermnus of the Fc is_.|inked onal |y
i Pecti y T nbbae 5P Ydin R thampa earatabih Sy Bt Poct or

group” as deggrdsbesl a1noIDBIHHE820Q, gashe 99%etdeﬂtiaatttb|ﬂ$e ama@@tld@équteﬁ@ dir esent
i nvention, and the description of the effector in
DOM1h-574, DOM1h-574-93, DOM1h-574-123, DO lh 74-125, DOM1h-574-126,
25 DOMI1h-574-129, DOM1h-574-133, DOM1h-574-137 or DOM1h-574-160, and
optionally comprises a valine at position 101 (Kabat numbering).
In one embodiment of these aspects, the protease resistant anti-TNFR1 variable
domain is a non-competitive variable domain (ie, it does not (substantially) inhibit the

binding of TNF alpha to TNFR1). See the discussion above on non-competitive

30  variable domains, which applies to these embodiments too.



25 W04058820 and net hods of |inking themto variable domains disclosed in
that publication are explicitly incorporated herein by reference to provide
descri pt iwo 2osvmiT20t hat can be used, for exanple, in cl CTEP2@0A529051 N one
enbodi ment, the pol ypeptide conprises an Fc fusion of DOMLh-574-16 or
DOMLh-574-72. In one aspect, the invention relates to a nultispecific

| i gand conprising an 30i nmunogl obulin siggle variabl e domain of the present
invention and optionally at least - 38 - one immnogl obulin single

vari abl e domain that specifically binds serumal bumin (SA). Surprisingly,
the inventors founthdchaibolitsdn®Bf @Bbscaptthe dMNcBirasion @ 6 Pk ladleh® 100BRI N
according to the invention to an anti-SA single variable donaln provi des
the advant agd0Qf mickesrepeml Reqasy.j lpone spepdigighia fifne-(YNFIIE. tAgS HBARER C4l one) ,
but also 5 f ¥ yelg Kl D)
for TNFRL b?ﬁ%@lﬁ%ﬂ‘e Iﬁggé’g}%ﬁgﬂgéﬁ%ﬁ 1gs%not 11(;%” |g%#o§$}§ltgg% ?Igﬁclytr}\lgt he
state of t hecfarccntratmnt(@l is 19 els]cﬁébmcrctgmzansi/m\]/mtaawaqdrtnm @eis [domul Iniospeci fi c

| i gand copprisin Rl . | munogl o singl.e variable d n, of
the T nvent ! ofcamge df SRipleNnEy® FEHAR HERE RGeS g R FrR PR

vari abl e domai 40 thfogpdr@ymtpidgage ddgame(tf B 3thobas l@ohonadiheltf the pfoeal® and a
| ower KB for TNFRL binding. (e human TNFR1 bi ndi ng) than the anti-TNFRL

i nmunogl obul iwekemeﬁ@nv%msgb? Sta%?nﬁpwzméﬁnépaw%a dsong qmhadipiné o mai n
mononer (i€, ,wieke fs*ﬂ@pﬁﬁt iy JNFRIboVifh R RhE v A BRI ddnlath fé@és@gfta[mw 'ﬁiﬂjsnnglzd not
PEGyl at ed or fused to an antibody constant region such as an Fc region, and
i s not fusedatleasapye Qihﬁeprotdmslngted framarirstaseridodio et andihhecneatint. ilgpeci fi c
Ilgandb ds TNE e 15 .TNFR ast tvvofold
| ower th'%m tﬁe‘;‘?{gm ét ﬁﬁe i?ﬁ?omalné%%’]ﬁc%% ydp gﬁgﬁﬁaﬁowmﬁﬂn"%‘{’ﬁ TVERY, in
one enbodi mevénditidve(i)atl(fi). Ip@aé tinbodimgat)thehasatie h@hzim Ihasfzin(t)b@b rdadlingtin | east

5, 10, 20, 30, 40, .50 or O tinmes that of the nmononer. Additionally or

al ternati vel FLI$41°B?T8€3§%%& ATV IS HE OAPR T Eﬁqlﬂft@nl(})@éﬁ‘ H28°% t er mi nal
half-life of eAbodifRRL thbSaride dé{ﬁam%ﬁeclﬂc%ll?/ Bfhds gﬂoteug% or%g@tel%‘t Riilogmedays in

man (for example as determ ned n’s)lrlca y in human vol unteers or as
cal cul at ed umcn@t@@wéﬁtm@ﬁapn tibeth(m).qlrecenefegiviotingnt, ity vaniable kiomamdgligidayson by

extrapol atin uch as
mouse abt) antrBRTHBAEHAAL hikd b 3sfeciifntrkI SRl R A AP Ln BB BT B
nonkey)), fofi) em(aﬁplmonmfmﬂ;edﬁﬁ&t,am singdéd\valdabid doman daoks-ar@aof atdeasbet ween
human SA and fromthe animal. 25In one enbodi nent aof pecgific
| i gands of t ﬁ@é r‘MBWtqt @ﬁ? r‘{l]‘ﬁélglt? HEise ?Sﬁﬁn%iaa&”&?l&%d 181‘\{7 QM%E%% uman
TNFR1) , opti ey@dog19914ENFRL- nedi at ed si gnal i ng. I n one enbodi nment,

the present invention provides the variable domain, nultispecific Ilgand or
ant agonl st accor dimepetaspachdhd inveniion selateniet a halypeptide SOMBIIfing #F e i n t he range

of (or ofyab of the
Sor ange 78" { Bitibadel GouiAingior TRE Syl (PR FERAEH TR on ahl8y AU £ ©F
hours, 11 hour & amibody cd@Btant dondgwipsonally aacdiittddgFc regiomlopsomdlyiwhelon  t he
t13 half-life is (or is about) 18R Sty directly linked) to the C-terminus of the

variable domain. Any “effector group” as described in WO04058820 can be used in

this aspect of the present invention, and the description of the effector groups in
25  WO004058820 and methods of linking them to variable domains disclosed in that
publication are explicitly incorporated herein by reference to provide description herein
that can be used, for example, in claims herein. In one embodiment, the polypeptide
comprises an F¢ fusion of DOM1h-574-16 or DOM1h-574-72.
In one aspect, the invention relates to a multispecific ligand comprising an

30  immunoglobulin single variable domain of the present invention and optionally at least



i ncluding 21 or 25 days. In one enbodi nent, the upper end of the range is
(or is about)l1l2 hours, 24 hours, 2 days, 3 days, 5 days, 10 days, 15 days,
19 days 2Woday#942d days or 22 days. For exanple, the vacrark@onszwes n or
ant agoni st according to the 5invention will have a t13 half life in the
range 12 to 60 hours (or about 12 to 60 hours). In a further enbodinent, it
will be in the range 12 to 48 hours (or_gpout 12 to 48 hours). In a further
enbodi ment still, it will be in the range 12 to 26 hours (or about 12 to 26
hours). As an alternative to using two-conpartnent nodeling, the skilled

person W || bge infigldbubh sinbleRatiitfe UGBaiA fthad ORec FRAVAbInGRNr@h alfRgEh | N,
whi ch can be used to determne termnal half-lives (in this respect t he

term "term n&SAnajurnrsiredy. thesinyensers famdithnt o fanpatifRNER | $gle varjaple
determ ned ug§)AGHNCL:GA ’H’f\@&ﬁé ﬂ%hh%g)mn%ﬁ@ar\’él’bmmgwi’deé’ﬁfe
ai t Corp.,

package, eg version 5.1 m Phar si ntain Vi ew,
CA94040, USAy¢mamgbefm@ndwﬁﬁaﬁiékanpts;mﬁnTNEEéHAbhmnmumvdon@ butialoway. I n

mul i spect 1 1 & beme P S B aEn s frHaY VR3] B TRFR Bindipe. it (or

at | east aboubger\&ub@umnot beenhiistl sed boRau ki stak®oNBb bR, I Bhinfdp&t, tRO hours,
1 day, 2 days, 3.days,. 7 days, 14 days, 15 days, 16 da¥ 17 da 18 days
19 days, 20 #ugationproyidessa mzlzlswsc ligngd a%ygﬂwzgaalbaa*;ﬂs“& Rbgn@aw Ohanone

enmbodi ment, lhgeweﬁﬁﬂe 8&qa1ﬁfof¥ﬂa'1§ve'h€}5‘19§nd &h doBLSA EeARRNRImALS ApUr s,

hours, 60 20hours or hours or hours. For exanple, the ternlnal
hal f-life i sH(lmranglolalﬂmutn)glef\raua’vlS dhmam§0t moﬁl@ilﬂg@h@nd that Basredanger hoelf-4ig& hour s
or 12 to; 20 _h s t er.nat to t he
Shove cor i ar PP [ S ok INER] v e MRS indlng P ARG R

i nventi on haﬁnmﬂndgl],@u‘hﬁkmgle(\&ﬁ@’ﬂle doshain Wi peenid&)asiavatibigle damgia nddno(er of
about) 1 nyg. t, the | ower of the 25range

npre. In nb0d|
is (or is ab&‘ﬁt‘)’haf} tﬁﬂ@’tl'ﬁFRéUa“*ggeg orgpatt Fenipt #ﬁﬁ/ygﬁted rdussddi ti on,

or a'ter“at'Mﬁ&ymnﬁbﬁyMﬁﬁkﬁﬁkgoggﬁﬁ' an@ykaﬁép%ﬁdkh%thh&ﬁ%%n?%ﬂﬁ?tagon'St
according to the invention has an AUC in the range of (or of about) up to

600 ny. nln/nﬂman)0h6m99ﬁ©d¢ﬁ@nbﬂwﬂWéUﬂﬁpéE1€W@1@md&ﬁE Ramgehima or is
shout) 08, 480 700 001 R0 TR S e SSHRIL A, L1
range sel ect additioaanyt dfrelltgn’nau'{aalyz;@m snesémhsrghménti the nfudlisbmﬁmgganﬂﬁlai a)hélw_fe
T et R B S g0 T SRR SO
AUCs quot ed BrérBitieRamh OR Atdodiniad thé“mﬁlt@lb%ﬁﬂ; 183H4 Ris PRINMAI HaBDife GPHSE OF
non- human least 15, 16,17, 18, 19, 20, 21, 22, 23, 24 or 25 days in man (for example as determined
20  empirically in human volunteers or as calculated using conventional techniques familiar
to the skilled person by extrapolating from the half-life of the ligand in an animal
system such as mouse, dog and/or non-human primate (eg, Cynomolgus monkey,
baboon, rhesus monkey)), for example where the anti-SA domain is cross-reactive
between human SA and SA from the animal.
25 In one embodiment of the multispecific ligands of the invention, the ligand is an
antagonist of TNFR1 (eg, human TNFR1), optionally of TNFR1-mediated signaling.
In one embodiment, the present invention provides the variable domain,
multispecific ligand or antagonist according to the invention that has a tp half-life in
the range of (or of about) 2.5 hours or more. In one embodiment, the lower end of the

30  range is (or is about) 3 hours, 4 hours, 5 hours, 6 hours, 7 hours, 10 hours , 11 hours, or



5 primate, eg, baboon, rhesus, Cynonol gus nonkey) by providing one or nore
anti TNFRL single vari abl e domai ns (or other binding noieties defined

her ei n) |Iwoket/wae72ei t her a PEG or a single variabl e domeCh/EPRe10/052005 Nng

noi ety) that specifically binds to serum al bumi n, eg nouse and/or human
serum al bum n (SA). The PEG size can be (or be about) at |east 20 kDa, for
exanmpl e, 30, 40, 50, 60, 70 or 80 kDa. lLggone 10 enbodinent, the PEGis 40
kDa, eg 2x20kDa PEG | n one enbodinent, to obtain at al pha, t beta and
termnal half-lives or an AUC quoted herein, there is provide an antagoni st
conpri sing a'i‘2ﬁ5‘|§rk TN ol ERUNREHa AR Itﬂe@mﬁﬁfe\@(dra@mu@;%&b And | Nked to an
anti - SA i munogl obul in si ngl e variabl’e domain. I n one enbodi nent, the PEG
is 40 kDa, etnc z@@eprliE@ayﬂ:dn 0@&ambb@menhéleamp@rqmd|0§thecr@rrg@rli» eds onl y one
such anti - L VAT ra8X§ i,n | Lpked to
only one ant ?bqél% ?é??ab%ﬂpo ?Sr’rgl % @Sdayogéla Hg n{ﬁa}% qu%%%?ﬁdayfbgl

t beta and tdaysianal dagl. fFok emlanhcava@ddﬁleqjoﬁtaeﬂormfagbmst deb@tingits ther ovi de an
ant agoni st conpri sin an antj - TNFR1 i nrruno obuI in single variable domain
linked t o® PEESYeRigPN Wil lgge g hhapEde iafie ramgeidpdo pREOUTEE aBdnhs) ta 60 hwrs)-

ant agoni st Cmmrﬁl@ﬁemcwmaﬂ% SHIE Be AMthé raﬁgé:@tovaﬁ;r ﬁcﬁﬁ’éﬁ r 25but PR ouff !
exanpl e one such domain linked to 40 k EG In one enbo

the mul ti spedi 4 fuethei gabmliméntshl, it wikbe inghg rapgrel 3 fogéridusdnpatiose @)r26ant| - SA
(eg, HSA) si ﬂ?lgg) vari abl e domain that conprises an am no acid sequence t hat
is identical ., or at |east 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98 or
99% i dentical to, At hﬁaﬁ@'ﬂﬁﬁ/@@@uﬁﬁg E@Wdinﬁai:une@ﬂ%helmg the sﬂﬁ%@beréolﬂﬂambe
DOWh-11-15, 25 DOWh-14, DOW/h-14-10, DOWh-14-18 or

Al 't er nat 1 0el fargHatuigh fhedhapt RPN-GomPIHMERBLAP dRiHE, Wlinﬁlé C%ﬁﬁetlisgﬁb@cfierfqr@mq gand
conprises a tdrkfal hif WésQﬁﬁhQQEéﬁ@&“thE k@nﬁ"t‘éﬂmﬂﬁ'ﬁﬁ%h%”%h@ed‘&é?élﬁlﬁle@nsdapm' n
and the anti-SA single variable domain, the Iinker conprising the am no
acid s eq uenc termBiE] haptifeatetarinincASTIBERS)- cwhp@trmalv@dyhng)h elHei WikéYonjig

AS(GAS), 1, wh AS( &4S) 3.
For exarrpl e, %‘thIﬁ pa&?ﬁ? ¢ Yreﬁsr%%%g (?\%lal?e fremol{)ha%n% Olrpy)wlﬁ?\g? 16- - 41
- AST- DOV h- T194040, EXSM])haﬁBélusZea REESMRTe, ROMOde1 b cate B@ﬂkhva‘&?t]ﬁﬁﬂs-

ASTSGPS- h-11-12. In one.asp he | tio ovi d |'tispecific
| i gand ci)??pm ISERES (7 9neeﬁm%0mmenf§ﬁa§l%iw&a§ 45915 “3 chgas@m

i munogl obul bftaSdighes ¥REhAR BB it 190 Bt l‘éﬁ’s"mﬁdlﬁ)e@h@:ﬂs theersapz d
sequence that is identical to, or at |east 93, 94, 7, 98 or 99%

i dent i cal tohourhd Seiuro2%bouss. S8dwere b day. 2Dexa R CEYMJIEES, 1€f|dia¥5 4% dpysakt one
Sgtelc:l ??L;m gh%ghdsdéiﬁ)gv\%g?g &ﬁgkjgﬁ?s §g§; fe%%?%;-:}, varia g’%&?nﬁ%%&mr i ses
an am no aci th sequendandnnghe tgper dehdfithialrartgo is @r isabolite a$ ho@e, 4885)}.11‘5960 91,
%éwﬁsllg% Eglgs (%’?7% ﬁ%ﬁﬁgﬁ%ﬁw o denﬁ%%?% tﬁfgglpaﬁ@ﬁ LML et from

8 hours to 60 hours, or 8 hours to 48 hours or 12 to 120 hours, eg, in man.

In addition, or alternatively to the above criteria, the variable domain or
antagonist according to the invention has an AUC value (area under the curve) in the
range of (or of about) | mg.min/ml or more. In one embodiment, the lower end of the
25  range is (or is about) 5, 10, 15, 20, 30, 100, 200 or 300 mg.min/ml. In addition, or

alternatively, the variable domain, multispecific ligand or antagonist according to the

invention has an AUC in the range of (or of about) up to 600 mg.min/ml. In one

embodiment, the upper end of the range is (or is about) 500, 400, 300, 200, 150, 100, 75

or 50 mg.min/ml. Advantageously the variable domain or antagonist will have a AUC



provi ded between the anti-TNFRL single variable domain and the anti-SA
single variable domain, the linker conprising the am no acid sequence AST,
opti onal IWOABINB@PR) Alternatively, the linker is AS(GASPCI/BRR@0®5005s 1, 2,
3, 4, 5 6, 7 or 8, for exanple AS((AS)3. For exanple, the Iigand

conpri ses DOMLh-574-156 and DOWh- 1511-3 optionally linked by AST or
ASTSGPS. Alternatively, the linker is AS4§4S)n, where nis 1, 2, 3, 4, 5,
6, 7 or 8, for exanple AS((4S)3. In this exanple or aspect, the ligand is
optionally adapted for admi nistration to a patient intravascularly,

subcut aneously/(or bitut 8 isCidh@s delectcR EFont BB @adup)oBlistihyg of b WiaR: 19 4@ 180e
exanple, the ligand is provided as a dry-powder or Igophilize conposition

(whi ch opt i oY/ 1ot mg s/ gdal Sdp 7o erempymband & Aing-2ivEti on) . I n
one aspect, the ipyepfiop o?&}%vﬂa‘i‘;ﬂﬁbg%e?yé&dtéﬂﬁﬁ?ﬁ il IRJeIP URE A0 (1) an

anti-TNFa receptor type 1 (TNFRL; I mmunogl obul 1 n single variable

domai n whi chquanaphérsiesamhe alpthinod acd Ithnsacpuné foc eninhab(egi moudennpec-abmaw, or at

| east 93, .94 .95f 96,0 ‘t?7 %8 orC99%identi al ,bto,r t.he am no aci dt.sequence
of DOMLh-574PTBA™ {5 Pjoogp. INSHE: G S Mk H & HiTRCAC ¢'SRre ant-

i mmunogl obul TNFRI1 ¢ Wadabia o athe (& dihdr baddisaeicfiéscRifihyd Rreidpli8ad twher ei n
the anti-SA single variable domain conprises.an am ng aci d _seguence that is
i denti cal t oSt 2adE( egstingovargihle dymairgtpr bywlinggnoiciyy thagspeciigallygindsgg or 99%
identical tog e oRE aRM AN sLm QiBﬁiln(rf (sia). ?E‘% Pﬁg%iﬂe)éaﬂ\@@(o?

in a
linker is provided between the anti-TNFRL single variable domain and the

anti - SA si ngbealg@it\at tdastcl Ok Rio faicmamplae3(, HRKdk 6@ Gfpr 88 kbg. fthencami no aci d
sequence AST . anal,l <. ~.AST. rnatively, the |inker is
a5 19y - Ban BB hRRCLREG 153 wp B RRD. PELS RBL Ubde e D5 o,
exanpl e, t healphgamndtacadpsrmsashdDOMLd-db 44 ALEG qadied Rl nthdre i0propidc anal |y

| i nked by AST or ASTSGPS.. Alternatively, the linker is AS(&S)n,. . renis
1, 2, 3 . 4, asfagqistgorgprigng %%ntlé?ﬂélﬁ%fémmg% Qjuiin S}%lqw@léﬁgmnelmggg Bspect ,

the 5ligand Lga@REhaR@lNYREARE §6b1E P4riARNoR 3. M Rldn® BmbOdithcRAtHSHG RY
i ntravascul arly, sub- cutaneously, intranuscularly, peritoneally or by

i nhal ati on. FhkbaccgelkaPePEGh&Or ¢xgamde. ithe apragonigleadmapsises apy onpoingle antor

| yophilized 1 t | 1y 1:S,m i ot i Luent prior to
e i st 15t 1 ORI FEAR gt G o BRI el sl o By b Sl

si ngl e vari abhéablddbmmens),In pot ypkeatimde, robmih & k sipeg it beta ahd gandhablialBliyesaspect

or enbodi nent of e inventiopn. For exanple, the antagonist . i abl e
donai n of thef?ﬁbféﬂw% hegelﬁaﬂ%éﬁr&ﬂ‘f{é? 5 ASHGORY BT ooy BYERb e, ¢ he
ant agoni st ofm¥afié AHudin AR Viri@ble PR ainNMRBY tOPEG, SgMPNQY RDEPEGOEg, 40 kDa
substanti al | \éErmnoval ent as determ ned by standard SEC- MALLS. Substanti al

monoval ency PEGi der exanee. e sidagenisecantpiivesonly ongsuch apti-TNJRIfvatinle 15
vari abl e,glomgj n..qc c@?%&%%%l(ﬁ}kfﬁ‘%{ Qg RE BR&AL, 46 1 BaPRE;, TONOVal ent form as

det erm ned by stan
In one embodiment of the multispecific ligand of the invention, the ligand

comprises an anti-SA (eg, HSA) single variable domain that 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-11, DOM7h-11-3, DOM7h-11-12, DOM7h-11-15,

25 DOM7h-14, DOM7h-14-10, DOM7h-14-18 or DOM7m-16. Alternatively or
additionally, in an embodiment, the multispecific ligand comprises a linker provided
between the anti-TNFRI1 single variable domain and the anti-SA single variable
domain, the linker comprising the amino acid sequence AST, optionally ASTSGPS.
Alternatively, the linker is AS(G4S),, wherenis 1, 2,3 ,4, 5,6, 7 or 8, for example

30  AS(Gs4S)s3. For example, the ligand comprises (N- to C- terminally) DOM1h-574-16-



I n one enbodi nent, the antagonist of the invention conprises first and
second anti-TNFRL i mmunogl obul i n single variable domai ns, wherein each

vari abl e wormiomosmoaccordi ng to any aspect or enbodi nenPCofEPR#16/052008Nt | ON.
The first and second 20i mrunogl obulin single variable donmains are in one
exanple identical. In another exanple they are different. In one
exanpl e, the antagoni st the am no acid sgguence of the or each anti TNFRL
single variable domain in an antagonist of the invention is identical to
the ami no acid sequence of DOMLh-574-16 or DOMLh-574-72. 25In one aspect,
the inventi owzxsmp@ivﬂma 12 o DEM ILSEPT DA ST e S DONNLRIG; op DOM ansagoni st
conprising an anti-T NFRL vari abl e domain according to any aspect of the

i nvention, féeTSEES-@M7Mdryl2.-delivery to the G tract of a patient,

pul monary deliver I f elivery.
I n anot her aspectMImﬁ%kkﬁgé%?%gﬁhgggbﬁggggfﬁgnﬁgékg?%?ﬁg T Fnggﬁﬁggonist
of any aspecanta}fFNEheeqepmetbtpledr(TNﬁRﬂh@ﬁ&nmnwlamlmmmgﬁvalahbeﬂpmmnt for
oral deliyery..ln another aspect nt.i.o r.Qyi t use of
The TNERLY antBisboBPT A ALt ol BT R @Rier b it 1R et oot
nmedi cament  f 97, Wedriovey MeitiRal tdethGhmidoaeid Rbudcpaf DOMLh-373-D5ve(ipxarpite of the
ant agoni st or the variable domain is resistant to trypsin, elastase and/or

pancreatin. SMHBhiTyspbemin (59 immpeaiobHinyiRels H%rsab% nypisthat spaeifigthn
ant agoni st OBm@E‘XAa%H@I%fn tﬁé aﬁth@A'sﬂl\éﬁ:ma'rlQﬂe'dﬂmﬁfﬁ%o%ﬁ's'és%taﬂ{lﬁo gfiqa

medi canent for pul nonary delivery. I'n anot her aspect, the invention
provi des t heSfuBlencr@ftha iSTNERIcabiot aigd hdastt 80085,y a9pet, 96193 H@ Aot 3%m i n

t he manuf act ure a..nedi canen é ven t he atient. In
one oxamiie RigtghiEgBRrRRART Ot RORT B ik SroiFuy ¥BGeBia uFh

| eucozyne. ibﬂ)vld&d(bﬁﬁveaﬁ ﬂecahu TNFER 1 diveta v arud] dododvdigl sd the ati- Badmfgfle or al
delivery or delivery of a ] |canent t% the G tract of a patient or to the
lung or pul ni#; aﬁﬁ qqnaadydholinker porpprisie the ARG 4614 158USHEE RSd- LIRS es

admi ni st eri ngsraGlpRe ANRL{EELy BahPNAKTRCLYA,SR! WHerBhfieetd e sasmuntyr 9ffod TNFRL
antagoni st of the invention. 1n one aspect, the invention provides a TNFa

r ecept or typexqmﬂ¢N§Ri§)p§59m@smknﬂ@gmmn@@nm@webDﬁaﬂHQSHh ndRPMrib- or
Cynonol o t h e is
Cdont calt o Par P ded F AP P93 TsEips" S AR PR SRRAUCRSELSIE ' The
CDR1 sequence&heife nDOVILH 35ﬂ45%27<E6bﬁmeﬁﬁmﬂaﬁsuﬂxmmmﬂﬁﬂﬂmm@&ﬂnaqma<me
DOMLh- 574- 15 h- DOMLh- 574- 180. tional | ant agoni st
al so has a cgs&’f il et R 06 pa%% Lirav gy ﬂwugeo 70, 80,
90, 2095 or Qgt%aéoqﬁs)tlhﬁﬁhugcﬁlaﬂ?Q%rl%gll SBEARERatRhn. UNEnS&lafplLetheIRANENCE.

Optional ly, additionall (é or alternatively, the antagonist also has a CDR3
sequence t hats nrevifetbasta @aipowder wiyephilized semppiticg@which opgonallyes mggdayithogos

'dent'CabOt0adhﬂ§n5ﬁ§%o%8&ﬂﬁﬁﬁﬁoﬂf t he sel ected sequence.

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 identical to, or at least 93, 94, 95, 96,
97, 98 or 99% identical to, the amino acid sequence of DOM1h-574-156, (ii) at least

25  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-TNFR1 single variable domain and the anti-SA single

30  variable domain, the linker comprising the amino acid sequence AST, optionally



In one aspect, the invention provides a TNFa receptor type 1 (TNFRLl; p55)
25 antagoni st for binding human, murine or Cynonol ogus nonkey TNFR1, the
ant agoni swohaw/aeg72a CDR2 sequence that is identical to, PoOI/ERR0O0OAS™DS 50, 60,
70, 80, 90, 95 or 98% identical to, the CDR2 sequence of DOMLh-574-72,
DOMLh- 574- 109, DOMLh-574- 138, DOMLh-574-156, DOMLh-574-162 and

DOMLh- 574-180. Optionally, the antagonisfyal so has a CDR3 sequence that is
identical to, or at |least 50, 60, 70, 80, 90, 3095 or 98%identical to, the
CDR3 sequence of the sel ected sequence. - 44 - In one aspect, the

i nvention proagTdepsa Alidhatikesant Bhkd YPESG,8INvREe npSD)2, 3anuag @iy ot 8f for

bi ndi ng human, murine or Cynonol ogus nonkey TNFRL, the antagoni st haV| ng a
CDR3 sequencéx%%?AlséG4sdl?eﬁPi eamplep thedreand cqraptises BOM 3747156 wd DOM7hos5 or

%g//onlhdg%l Cgli%tslg’o mﬁ# 574~ 1]%%@?0%\&%&%5%‘&%&%%3’%@%& =4 é&é‘%

one aspect, whercimyént.idort, préoViaésfoa cTidae A(S(:@;ﬁ)orlnﬂype(ampdércht pas)

ant agoni s i. ndl n e 0 nke FR1, the
ot agont of ¢kt S o el Fhtradel e G g O By bR E RS HEN SBipr  si ng
t he sequencecﬁxﬁne@m, 1n@%scuﬁﬂ9/}§bﬁt(ﬁ@ﬁ%/ &fbyankdlft@ne I afid @dahp]d eedigand
sel ected from DOMLh-574-72, 10 DOMLh-574- 109, DOMLh- 574- 138, DOM1h 574- 156,

DOMLh- 574- 163 MAHIevREY20vder Or'l‘J‘Fé’hilﬁf%ﬁ?fpwltﬁ’r“dwl&éé’Pflﬁ@ﬂTﬂﬁ:’Rlxeér‘r‘flﬁ’gon| st

of any aspectadflggntbflg%laagmgg%lgﬁ prophyl axis of an inflanmmatory condition.
The invention provides the use of the TNFRL antagoni st of any aspect in the

manuf acture of a Wb@ln&arlt@mtpr@odeStarE‘éERhgltmmismonlmﬁmgﬁwhgﬁV@labﬂe an

i nfl anmat ory ,condi t i,on. ntao i st ar.,use, the
cond, 11 ob01 2 SBRELA PR o RGBT AL o Ll s R R i SE RS ol 6

scl erosi s, i veatortRor yxqumlthejarﬁ@@agt @rkdlnal!sle@amalnaifsﬁerlméntma ipul nonary

di sease. I n one eﬁqlg'? the arthritis is rﬁgum&tmd arthrltls Qr | venlle

rheurmt oi d aP1oRPYAI§TY for TNKlebiadingn For cxpmale; the aaiagenishey Virihl damarg

sel ected fromkhgdit %Iﬁo@ﬂéiﬁ o® §db@ﬁn9§11y2196?[o%1@nt5as%t%ﬁﬁ§1@d Bt £E8REL V e
colitis. In one exanple, the chronic oObstructive pul nonary disease is

sel ect ed froMAlHES. g$lﬁl§}@nb@ir1i@¢®lviﬂn@c}’d$ inglinatediby nernaeie MhaniSs 4, T Browd Peof the
obstruct F%’ € Qﬁr(?a%?@&c}rﬁeﬁn Sllna%ta %BIAY t?qeﬁgfpre%]erﬁt ks O%XI% }\Gient ﬂ?m'%g' SuERh& l!)f

bacteria neunoni a erl al pneunonia IS

St aphyl ococcaﬂandun@SEﬁrMALLﬂihe | nvention provides a TNFRl ant agoni st of any

aspect for treati Pn onaenegr{bodlment the antagonist of the invention comprises first and second
anti-TNFR1 immunoglobulin single variable domains, wherein each variable domain is
according to any aspect or embodiment of the invention. The first and second

20  immunoglobulin single variable domains are in one example identical. In another
example they are different.

In one example, the antagonist the amino acid sequence of the or each anti-
TNFR1 single variable domain in an antagonist of the invention is identical to the
amino acid sequence of DOM1h-574-16 or DOM1h-574-72.

25 In one aspect, the invention provides a TNFa receptor type 1 (TNFR1; p55)
antagonist comprising an anti-TNFR1 variable domain according to any aspect of the
invention, for oral delivery, delivery to the GI tract of a patient, pulmonary delivery,
delivery to the lung of a patient or systemic delivery. In another aspect, the invention

provides the use of the TNFR1 antagonist of any aspect of the invention in the

30  manufacture of a medicament for oral delivery. In another aspect, the invention



25prophyl axis of a respiratory di sease. The invention provides the use of
the TNFRL antagoni st of any aspect in the manufacture of a nedi canent for
treati ng woadbmwvospr2ophyl axi s of a respiratory di sease. | RCOmP2&0APIE t he
respiratory disease is selected fromthe group consisting of |ung

i nfl ammati on, chronic obstructive pul nonary di sease, asthma, pneunoni a,
hypersensitivity pneunonitis, pulnonary_ppfiltrate with 30eosi nophilia,
envi ronnmental |ung di sease, pneunonia, bronchiectasis, cystic fibrosis, -
45 - interstitial lung disease, primary pul nonary hypertension, pul nonary
t hronmboenbol bafided il 6f e TNFRN @nRigBRikEof afly QVcditdtShdihvidiRn i thcast i num

di sorders of the diaphragm. hypoventilation, hyperventilation, sleep apnea,
acut e respi r geBrictyreseiagaedicapicat rdelivepsorthei éﬁ‘ﬁpf 3 ArtiHfraln Qe gkample

rej ection. Obafk MEESHS o fRlhBeAS Rain iV AN RAADESrin AhRLOLF/EN NI LS,

al l ergy, asbestosis; aspergilloma, aspergillosis, %ronchlecta5|s, chronic
bronchitis, emphgasena, eosi nophilic pneunonia, idiopathic pul nonary

fibrosis,_ invasiv neunococcal di sease, influenz nt uber.cul.ous
mycobactelia, bl elFae AR iSroR BoB aRbasi B o HANRIYREETE o SR urroni a,
pul nonary achiépaerreRsinentidh i @by Al MEO A mPdiSdnind @F ipSlmdHahyn@yhiaenyy. ant hr ax,
pul monary edema, pul nonary 10 enbol us, pul nonary inflanmmation, pul nonary
histiocytosis X, pPUPHSRAERGPIY S PEHERPBRIOVIRSE tske 9T mLERdPBERLNS Dl RRbnar y
tUberP“'0?'SaqﬁHhﬁ?ﬂﬁ%ymﬂﬁﬂ%P%QBﬂﬁhﬁﬁuﬂééﬁ?@@mcﬁﬂﬁHHﬁR@HQn§Hﬂﬂeﬂm%%@§e1
sarcoi dosi s, and Wegener's granulomatosis. I'n one aspect, a
anti - TNFRL anttagdninging csimiglk éhovatdgabteor domeiriableglomppep rdsgeandto lnudozympeci fi ¢
| i gand of ,any one,aspect of the invention is provid .or_targeting one or
ismore eff topi o suiBraebind s Y SRR Bl g bR °01

NSI CCTKCHKGT ielicaiEht CETHEQHKEATY S a SARKINQY AR dr patito NQYRSWWEGENJHRE. | n

one exanple, the anti-TNFRL antagqni st, .single variahl e donain, oIQpeptide
or multi specwﬁlﬂ@m e J1Eh ol SOFPBYSS dda T Y iRgP ?%nm%@w@vﬁgf?cw one
exanpl e, t he,aBtueof NTRFRANAGORESIrthSindalRnyar i abl e 20domai n, pol ypept i de

or nultispecific ligand is provided for targeting NSI CCTKCHKGIYL. In one
exanpl e, the anti IMNER$PeghitayoRension psividgs @ T\gi‘éﬁq' meipsordneal (LN ppopt | de or

mul ti specific i i i ded r et | Y REYMBENLF 10 e
exanp|e,?§heg%ﬁ??§$%ﬁﬁi“§%$§§%ﬁ%E%%n%?ﬂgﬁgméﬁgngﬁé onaian%5F$18%§?de or
mul ti speci fi datihgalDR Isepucdve thadisfidentitdnget anlgas? 50,NQYRHYABENREQEFR%! N one

exanpl e, the. anti-TNERL agoni st,. singl i in, pepti de or
PRI AR TS R LI I I R e
NQYRHYWSENL FEXE DN 1 R1364-8X&RORE hihe- 130 tahd NERE REIAGEN Htionadlyngle vari abl e
domai n, pol ypeptide or nmultispecific ligand is provided for targeting

NSI CCTKCHKGT ¥itygonaiReINOFRHYABRRISFIugher Bat INGPREPANSERL fiders! SQ,ﬁooﬁb%@x%ﬂ,rpl e,
the anti 2 NFBE o PodoR M ish ’tOﬁl'léF'@b&g&{deﬁ%%l §t the selected sequence. Optionally,

additionally or alternatively, the antagonist also has a CDR3 sequence that is identical

to, or at least 50, 60, 70, 80, 90, 95 or 98% identical to, the CDR3 sequence of the

selected sequence.
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
having a CDR2 sequence that is identical to, or at least 50, 60, 70, 80, 90, 95 or 98%
identical to, the CDR2 sequence of DOM1h-574-72, DOM1h-574-109, DOM1h-574-
138, DOM1h-574-156, DOM1h-574-162 and DOM1h-574-180. Optionally, the
antagonist also has a CDR3 sequence that is identical to, or at least 50, 60, 70, 80, 90,

30 95 or 98% identical to, the CDR3 sequence of the selected sequence.



- 46 - domain, polypeptide or nultispecific ligand is provided for
targeting NSI CCTKCHKGTYL, CRKNQYRHYWSENLF and NQYRHYWSENLFQCF. |In one
exanpl e, wWochiwespeti ng is to treat and/ or prevent any @omdireéionsmns di sease
speci fied above. In one aspect, the invention provides a nmethod of treating
and/ or preventing any 5condition or disease specified above in a patient,
the nethod conprising admnistering to the_patient an anti-TNFRL

ant agoni st, single variable domain, polypeptide or nmultispecific ligand the
invention for targeting one or nore epitopic sequence of TNFR1 as descri bed

in any of the pr eﬁﬁ&iemgp&gzlg@ihmToﬁpr&%@@%@édﬁ,ty&qbﬁb@ﬂwm! STS

The pol ypeptide, |igand, . , Iigand or antagoni st can be expressed in E.
coli or in Pa@ﬂg%l%g@&%ng@@% Hm:rln%a%%raw?qgus roskre TEVblitetmtagonke
ligand or dAR,IRNRERIRI SqRAEE FheH iddRtita 9H AR LEé{stQ?, A 76,88540, 350168 5 Mo/ L
when expressed Ih E. coll or in Pichia 15species (e.g., P. pastoris).

Al t hough, thékhﬁgﬁndﬁﬁaﬁ@RﬂAﬂmmmm@ﬁéxﬁwﬂbé%4ﬂbd@0hﬁhéWhJQQND@éﬂ®dﬁﬂetabIe

when exprgess i [Bo] Ny ichia,s i ( P. pastoris), they

can be prgduigﬁ[8§555%2%§5§d?¢g%Fﬁﬁ%é$%8§$fgﬁ%H}§§géy%thetic chemi cal

met hods or bi ol ogirc@le agpeRel Wied inOehtidR hrahdes b T Fod@cdp@dr teysl AINHR1; §4)  or

Pichia species. In sone enbodi nents, the pol ypeptide, |igand, dAb, ]igand

or ant agoni s®ntagRnist 57 bingtinglyHpan, gwirige %ﬁmqu&#ﬁﬂwa@dy I (Regntaggnist

domain, or o : : ! i - UNj
E&nﬂﬁmﬁg)a{rﬁnirﬁlg{égl’%{lﬁn %H%lg 23@%1936%&12{1@&%@%12511#% U&qdeRee of

i mmunogl obulin variable d I ns enc Dy me/ i rmf 1 ne anti body gene
segrment s, egCRRIpEHIRZ, end/A0ZIRI B a dingle 4Brichheldamain geledted Gow ROMOHSAETE, t he

posi t1 ona. SRR 16T A S 2R SRR RO FRLS s E3p R

Canel i d- spectf4-¢8@5anmi no acids at other positions, eg at position 37 or
103. Antagonists of TNFRL accordu&gﬁ&ggihe |nven%|on can be nmpnoval ent or

mul tival ent. In sOREEHBBAIMAALS, PAGEMIE O PRY 35BS T AN SHY ont ai ns

one bindi ng $idpfyhkidbr hilin@hARTaforWed itV Rhe iAEH0 Pl 118s Sl luse Pr@Yi ded by a
pol ypeptide or dAb of the invention. Mnoval ent antagoni sts bind one TNFR1
and may not ITAdRdentagamistof eppaspeptiipicrmganyifacgire of @micdiganént TRRBtipgandie

surface ?E CElpRy Mk SParf ARGl Qoidn’ 3h b 0eRbodifient P AP g0 AT gna!

t ransduction.
the condition is selected from the group consisting of arthritis, multiple sclerosis,

inflammatory bowel disease and chronic obstructive pulmonary disease. In one
example, the arthritis is rheumatoid arthritis or juvenile rheumatoid arthritis. In one
example, the inflammatory bowel disease is selected from the group consisting of

20  Crohn’s disease and ulcerative colitis. In one example, the chronic obstructive
pulmonary disease is selected from the group consisting of chronic bronchitis, chronic
obstructive bronchitis and emphysema. In one example, the pneumonia is bacterial
pneumonia. In one example, the bacterial pneumonia is Staphylococcal pneumonia.

The invention provides a TNFR1 antagonist of any aspect for treating and/or

25  prophylaxis of a respiratory disease. The invention provides the use of the TNFR1
antagonist of any aspect in the manufacture of a medicament for treating and/or
prophylaxis of a respiratory disease. In one example the respiratory disease is selected
from the group consisting of lung inflammation, chronic obstructive pulmonary disease,
asthma, pneumonia, hypersensitivity pneumonitis, pulmonary infiltrate with

30  cosinophilia, environmental lung disease, pneumonia, bronchiectasis, cystic fibrosis,



I n other enbodi nents, the antagonist of TNFRL is nultivalent. Miltival ent
ant agoni sts of TNFRL can contain two or nore copies of a particular binding
site for WONBPRIYgr20contain two or nore different bindi n@CiEPe&IOHRADS bi Nnd
TNFR1, at |east one of the binding sites being provided by a pol ypeptide or
dAb of the invention. For exanple, as described herein the antagoni st of
TNFR1 can be a diner, trimer or multinmecgygonprising two or nore copies of a
particul ar pol ypeptide or dAb of the invention that binds TNFRL, or two or
nore different polypeptides or dAbs of the 10 invention that bind TNFRL. In

one enbodi Mendterst@idMnkidv@hRNpridiy3a0n ity RfpekbicRh, g@amnmgt substantial ly
agoni ze TNFR1 (act as an agonist of TNFRLl) in a standard cell assay (i

. r d . (i.e.,
when present thipmbocsehipdismt diseriess obthe pleyky, disordgiy of figomedigstipuapglisardersf - 100

uM 1000 uM .t s i t u 9 : :

TNERL- nedi at oS ‘gzic’iiﬁu E%f ﬁt’?}{l‘/ﬁ’ b %19%%2% 186 %%?r‘;‘? ?‘9‘5 %"“???59%?225)01?“?% n
certai n enbosdymieeths mesbibelnarhd, saradremtgrahteagoom, erafoferJINBERI dseascalung t wo or
nore binding sites,for ﬁ.qesH{ed e igpﬁe or dgnai n of JNFR%i Fgﬁ annple,
the multival SHCAALEESA IS S0 TRERPCHENS ESRprT SR RB8Y OB LM TSNS si tes
that bind thehsar&@hitiopenphysdddy@bdincbhdlfc ph¥nkRdnia | iBiophthRpuah®iaey fieitis, t he
mul tival ent antagoni st of TNFRL contains two or 20 nore binding sites
provi ded by BYRypepsiERsowsal dxsse. dflucha. norrebrrsworstmeebisteit. PISURA f f er ent

epi topes or gﬁﬁ@érﬂ%n&fm&%ﬁ%ﬁi l__ﬂn@urﬂ@@ﬁ@sﬁg?ﬁgédﬁﬁmia, pﬁlﬂ%a\?ﬁcﬁhd’rﬁi«%@i@

ant agoni sts do not' "agoni ze TNFRL when present at a concentration of about 1
nM or about paigoniy abyeokinpratein@ds, nmoonryaiptuax, pulmdnagredgimeutulmonany] in a

standard, L1929 t ot oxi city. assay..or a,standard La L-8 assay as descri bed
1 0200483505 S B &k T8 R ARERE RS X ARG g o TR
to TNFRL. Suébhpdricgdandpulnasidryamicagiiniisspdmoi®my tiitky@ilasts, bulonas vdh&gnost i ¢
agents, becaus th%ﬁ can be use@ to bind and detect, quantify (fr measur e
TNFRL in a sAfFEYeafitrass rcumstold Bing Stseasii fFFordas's; {d Wes e ampfanyopaiptindi ng

to TNFRL. Accordi polit.aspedt, 3R aH-aNFRIShelphidatingR vafiapeshsh, QyfRpuadaich
TNFR1 is in the sanple can be made. - ES‘- —~In other enbodi nents, the
pol ypept i de, multgaedlic Hgandef aanergpsnecs of thic arientiNFRIPrandedar tatgshng eee athe

activity,of TNERL e S i.th ) of < 100 nM
and at algon%{éﬁ ?pg{{(:) %ﬁe@%e%gé(%%ﬂ%&%%g %%%%%&%%3&5@%% ty of the TNFR1
by < 5% in t NSIGSSEYHKSITY ey NS K0 BK CHRIGAH IeRINQYRENPWEEp@ptande, | i gand,
dAb or antagopi bstantial ly oni NFRL (act .as an.agoni st
of TNFR1) oG e S QA7 Crpmpie, tﬁgﬂ‘éiﬁﬁf SRtEERIS ST RYR BT i on
of 1 nM 10 G%aiﬁ%l&ﬂ\égtiée SVhuldiSheivlc 18R] KMok @AM REin, 000 UM results
in no nore than about 5% of the TNFRL-Tediated activity I nduced by TNFa

(100 pg/ m) NIICREKGELYNYLY ollmonrcetxemiple. Byeisnti IMEHR Isantadesispsinglsaiptiphle,

S 380, Sl SRR b LI BL G, GRG0l o

Gener al | y anNSICETKICWKGIMoLINTn ore eabaple, the agi-HYVERA aabxgobist] fingle variable
domain, polypeptide or multispecific ligand is provided for targeting
CRKNQYRHYWSENLF. In one example, the anti-TNFR1 antagonist, single variable
domain, polypeptide or multispecific ligand is provided for targeting

25 NQYRHYWSENLFQCEF. In one example, the anti-TNFRI antagonist, single variable

domain, polypeptide or multispecific ligand is provided for targeting
CRKNQYRHYWSENLF and NQYRHYWSENLFQCEF. In one example, the anti-
TNFR1 antagonist, single variable domain, polypeptide or multispecific ligand is
provided for targeting NSICCTKCHKGTYLY, CRKNQYRHYWSENLF and

30 NQYRHYWSENLFQCF. In one example, the anti-TNFR1 antagonist, single variable



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 208v941eg). The nodel s of chronic infl ammt or pCiliEPe@smsiste t hose
described in W2006038027) are recognized by those skilled in the art as
bei ng predictive of therapeutic efficacy in humans. In particul ar
enbodi nents, the pol ypeptide, |igand, dAksor antagonist is efficacious in

t he standard nouse col |l agen-induced arthritis nodel (see 20 W2006038027
for details of the nodel). For exanple, adm nistering an effective anount

of the pol yp@&hhiﬂﬁpol%?e@ﬁﬁ'éjorIﬁﬁﬂs@élfﬁmg@ﬁl@ﬂlp%w@@rfofﬁ@géﬁﬁgthe aver age
arthritic score of t mmation of the four linbs in the standard nbuse

col | agen- i ndDSEICERERKGT L {oRIENQYRIY Wk FeanddyQ ¥ BH R WEENEFREEun 96
about 3 to a@ plé@uc}?@?éﬁlgggttg a@%agfl/ogg%evé}pg dﬁtﬁ)naol?(a}éte s%@pec%edabOUt 12

to about 16, as conpare contt ol . Tn another exanpl e

adm ni steri ngbam d&f drcdspece, thmnmtlomfpre\héesmhqtb@boﬁ td@fing alqémrd)re\(mbng)any

ant agoni st can gdel a e _ons f s to of, arthritis in the.standard
mouee ol agemiua sl e e prCbaS BT Pt e Bl i bt g bout
2 days, abouto fhc gatysht arﬂﬁlQUTNFRdaﬁﬁgorﬁﬁoéiﬁglévﬁﬂﬂ)&, doak@ hobpe@ys.or about 7
days, about 10 days, about 14 days, about 21 days or about 28 days, as
conpared to alugmp@fafw Heandribg yvention fafarsstinenced ARASF BPitoRificARICR Pl ng an

ef fective ampuiRr 19k dEJ&ﬁb&PﬂnyaB%Fﬂfé%rec'e&ﬁ?@ﬂﬁbo@iﬁ}%n@r - 49 - antagonist can

result in an average arthritiC score of the summation of the four linbs in
t he standard nnuse col I agen-i nduced arthritis nodel of O to about 3, about

3 to abo 0 to about 15, about 9 to about 15,
about 10?{) out E‘ﬁ) oa% %Az\ITA BHES'%S or about 14 to about 15. 5In
ot her enbodlnents t he pol ypeptide, |igand, dAb or antagonist is

efficacious in thep ﬁ@pﬁéaﬁgmgmﬁga@atohamhgms&aﬁebe\/&%@é@%a?ﬁ@zozf@J
details of the nodel For exanple, ad nlnlsterumgdan ef fective anmount of

the pol ypept itc’ iR, (AL BISTAF) aliicsmbodingnd dhrckigand or dOB megemst Shri ti ¢

score in the %Qﬁgn it b 1to
about 2.5, a%%ﬁ#&ng 0 gggﬁ%t@&%Q&%@gggthggﬁgegﬁﬁﬁghglEf%gﬁgggkfﬂg to

about 2. 55 ospealys (¢.g. 2Pt @is@pisut ARh@igh e bg&nﬁam@cﬂdfbb)n@nsmmalbﬂcelbccbmrcml I n

anot her exa terln an ef ective unt of P9

o, ann i e RIS R AP SRa T Fr S PR by (e 2P dPERN BT
Ej he m)uze AARIn wmdediuogﬂ ugihg Hriij}l ililtﬁblb)met}fdd[ s&hasrpyreléenabﬁuhgil rdayodbsedaout (2]I
ays, about about 4 days, about ays out. 6 days, about 7 days,
about 10 day8i° %%Pmﬂact@&y%eth%élaﬁt dg o %E Rt EDPsSs | as conpar ed

to a suitable conjf@Qine e'rﬁboﬁﬂﬁén'?se'fhe %Slébt‘?de AERINE &6 Qfg'aﬁkgoxae{htfg]foﬁﬁp&deye
amount of the pol ypepti de, I'i gand or antagoni st can resu in an

average 3Pt hnmtqompsle@a éTamﬁZZd emnngieb U ARE ishbeiddmadh, caonh pi mpss fgmaworle about
0.5, about 0 ﬁg%jatt are’ un?‘qtﬁ%% 1111'm{1190g%?1ﬁ1 Varla%le MMES encgdédooya@a%letlzdz or

about 2 to a%
germline antibody gene segments, eg at position 108, 37, 44, 45 and/or 47. In one

embodiment, the anti-TNFR1 variable domain of the invention comprises a G residue at
position 44 according to Kabat and optionally comprises one or more Camelid-specific
25  amino acids at other positions, eg at position 37 or 103.
Antagonists of TNFR1 according to the invention can be monovalent or
multivalent. In some embodiments, the antagonist is monovalent and contains one
binding site that interacts with TNFR1, the binding site provided by a polypeptide or

dAb of the invention. Monovalent antagonists bind one TNFR1 and may not induce



I n ot her enbodi nents, the pol ypeptide, |igand, dAb or antagonist is
efficacious 20 in the nouse AARE nodel of inflammtory bowel disease (IBD)
(see W20w60880@¢¥72b0or details of the nodel). For exanpl eCTa®RINI0SI08F i ng an
effective anmount of the polypeptide, |ligand, dAb or antagoni st can reduce

t he average acute and/or chronic inflammuation score in the nouse AARE nodel
of IBD, for exanple, by about 0.1 to abow#.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 25to about 2.5, as
conpared to a suitable control. In another exanple, adm nistering an

ef fective amptesd-liging beclRAEIHREFTINIR 1 dn e B facd HDc K vadhaGa Méaditto Gavatied ay
t he onset of s%rrptom; of IBD in the nouse AARE nodel of |1BD by, for

exanmpl e, abo@f the repsptor gigbignabtrgnpductionhout 3 days, about 4 days, about 5
days, about 6 day§1 OtQQ%%boaln%ysst %Hf&gBmQtQ)f‘iL%ﬂﬁu @'Hﬂﬂlﬂvaﬂeﬂt dMﬁt’lYa@éﬁQUt 21

days or about 28 days, as corrpare to"a suit - contr
anot her ex arrplhtegomfriﬂ‘éﬁlk}r cangpoatriretifoe tare caprrerita mftlctulve bpxdirggpsaptfwrd e,

i gand, d |st can res nd/ chroni c
1 amrat on 1 SEA & bR T eb e eh B S R BT s Pt BB SRES abou
0.5 to about thk, bllﬂh@g-lilte@bélﬁg@ﬂﬁtﬁedbyipo@@@pﬁde]orﬂAﬁ)beﬂmmlen&onOFOIaDOUt 2 to

about 2.5. 5In other enbodi nents, the E@épe tide, gand, dAb or
ant agoni st | §<@MHls.cadpstiged li‘Pr?lﬁéher?élt%@n‘é ]s%ﬂnfbﬁtaéh@%FrUﬁ‘Fr(%SS) i nduced

model of | BDnﬁﬁtﬁﬁer%%@ﬁ@ﬁ%%Q@ ér hBfe ﬁﬁfe@bf §pmlcﬁl%0§%@§ﬂlﬁe orla%b Sl e,

adm ni stering an effective anmount of the pol ypepti I gand, dAb or
ant agoni st cawen‘re(uub@t‘tmm; Mlagetwenwmyllfﬁat@ﬁmlynemwes mxh"s@ d_T)SE m)del of

| BD, for xam bo 0 abo ab

about 1 1 S0RTHos Wb INPR PR Rithotym, Atk Boblof RN o oo
conmpared to ao@uiot aﬂ;hen@zﬂnztargohlze TNFRNGhdias areas@ﬁmk ef TISHR1 ﬁh&ts&i’nddil@ caln
effecti ve anount of the pol ypeptide, |jgand, or antagoni st can del ay

the onset of 3$§nfiteongdreaProserhaf ﬁch}?éntFﬁS]@§@f|bS§[ rJde’M 189 nMB 1V, 1G M. Bl e,
bout 1 day, bout
& days. apout g R0 AT cPPRY o393y (OB RufifieReq OO0

about 28 daysctlmlm&abﬁdNFa (2005pH/mnBlah enccRfyy.0l . | n anot her exanpl e,
adm nistering an effective amount of the pol ypeptide, |igand, dAb or

ant agoni $2 can r eButertainenhoduaisa i ey etpneaerw of ANFRd crBiaie oSS! nodel
of IBD of 0 %r@&ﬂ&ﬁhggﬁé Ia'p&)éﬁre@ U@to%@gﬁ@ﬁ&m%f Tﬁ?ﬁ"l‘t Fgfr %ﬁtﬂ%ﬂ?% 1.5, about

1.5 to about or about to abo particular e I fents, the
pol ypept i de, multgatef ardwgmncst o EANER barstonisis@ Ov @bif moigdiimlisg sites tHaebing tiwe
t obacco snoke nodel hr oni.c Wctl ve pul nonary di sease (COPD) (see
10200603805, HEBROAITEERS o ails of the nodel). For exanpl e,

adm ni stering an chftﬁ@telmwdmunthecyﬁummeﬂtiagtag@lﬁ@mmﬁm@em@fnsﬁ% ay onset
of the Séﬂnptoms of COPD, as conpared to a suitable control. Anipal nodel

systens wWhi cAoERPingag a%@@r?‘@d%dche@meﬁ%deéfor dAps oithe dyepon tha bihigr agoni st s
of TNFRL (e. giffhdr@8fitpes SMIdnPRY #SNIR P TRELOSMBE ARehNSuch RENEdnt | N

pr ot ect i ng
antagonists do not agonize TNFR1 when present at a concentration of about 1 nM, or

about 10 nM, or about 100 nM, or about 1 uM, or about 10 uM, in a standard L929
cytotoxicity assay or a standard HeLa IL-8 assay as described in WO2006038027.

25 Other antagonists of TNFR1 do no inhibit binding of TNFa to TNFR1. Such
ligands (and antagonists) may have utility as diagnostic agents, because they can be
used to bind and detect, quantify or measure TNFR1 in a sample and will not compete
with TNF in the sample for binding to TNFR1. Accordingly, an accurate determination

of whether or how much TNFR1 is in the sample can be made.



against or treating the disease are available. Methods for the testing of
system c | upus erythematosus (SLE) in susceptible mce are known in the art
(Kni ght eval2010(@@728) J. Exp. Med., 147: 1653; Rei nerst emCEERR2010(0iDFTB) New
Eng. J. Med., 299: 515). Myasthenia Gavis (M5 is tested in SJL/J fenale
m ce by inducing the disease with 30sol uble AchR protein from anot her
species (Lindstromet al. (1988) Adv. |opwygnol., 42: -51 - 233). Arthritis
is induced in a susceptible strain of mce by injection of Type Il collagen
(Stuart et al. (1984) Ann. Rev. Inmmunol., 42: 233). A nodel by which

adj uvant arthriti ﬁthﬁerieMQm@lmitsnt@lp@g%@ﬁﬁdel Bgdnd! SABYr dnfdg@6ist BIRdOTNFRI
mycobacteri al heat shock protein has been described (Van Eden etal. (1988)

Nat ure, 331: andantagomizgy @ﬁ&m\il&v qfdhq HYER Eip Marrﬁaffbcebkﬂsw&ﬁfhﬂnslﬂpmq &n of
thyrogl obul i @O@ﬁMdgr?cﬁg aQ%gceﬁl [ fior&d I:'Hu%\)/IDI(\lje OCC ngsxtlﬂe aNFﬁil‘y’ofﬁézTNlﬂi%llS)

I nsulin dependent etes e I|tus rs naturally or can be
i nduced in cbyﬁéﬂhnsheawmﬁ of m ce such as those descri bed by Kanasawa

. (1984) Di abgt ol d
For WS i o ntiman.  THL RSB R DR G 0y BT Ryl L Qs e R heed by

adm ni strati @lﬁbsfahnmsedgoﬁlzbamm1l(actm@ﬁegcﬁms(t SEENPau)elﬁancsﬁhnﬁa&&@m ag'saytztkOOk of
| mmunopat hol ogy, M scher et al., eds., Gune and Stratton, New York,

179-213; McF¥ Flﬂﬁfeéﬁtnéﬁta‘(ollgql@)atl%PEhéM 1q iyt 10G8M, AndyL. SRt 04, 1(09987) J.
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pharnacologlgﬁhbyugpgﬂgpmamﬁy@gﬁﬁﬂ@@&myﬂyplcalIy these carriers include
15aqueous or al cohol i c/aqueous sol utions, emul sions or suspensions, any

i ncl udi ng0sal i ne BH@%@H“%M*ﬂéﬁ%ﬁiﬂ@d@b@epakehﬁéﬁa¢A@@hﬂ%%@gwtWBh@de sodi um
chloride sol yii. ﬂt?on %ﬂ o <i1§usq )fﬁordgﬁ%fclgrgﬁtc %a%nﬁ'ﬂgr Whgﬁ%ﬁ@ctsgd

| act at ed Rlnger yS|o og|ca y- accept juvants
necessary to allnemﬂ maqmmh;spzeqmt iGmertlgph effedtive suspens alunm 1 nmykgm abbatsl®n from

t hi ckeners suc car boxynet hyl cel ] ul pse ol yvi.nyl roli elatin
20and aIginaP@@(i%g Lmﬁﬁ%?%%%%%ﬁgﬂigﬁgéfg?g %%ﬂ elg%t4an%m%nﬁﬁ?gient
repl eni sher snang, ebebnd/id, absi@ MRk shebs, S HHEH, %uﬁ%@&gb@%ﬁuﬂrﬂ) Ri nger’

dextrose. Preservatives and other additives, such as antimcrobials,

ant i oxi dant smedsed! Aps W@d@@@mlg%ﬁalﬂaﬁmtorg%%se (spgyhose deschechitesent  (Mack
(1982) Rem ”W%@g?ngﬁgg&%g @fﬂg@%%%ﬁled%@ma ﬁ?rl %lefﬁg%pred&t?v pariety of

suitable fornu I ng exte ease tornul ations.
The | i gands ﬂen@emuaﬁﬁagammhmymmf the present invention may be used as

separately adm nistered.conposition n.c un h other agents.
These can |ncludeﬁV%?ﬁ6ﬁg gﬁﬂ@ﬂ%?ﬁeﬁﬁﬁ@h?ﬂ%“@?%ﬁ?g‘%ﬁ%ﬂ”l AU IBspori ne,

met hot r exat eeffi&délbwmfﬂhd’staﬁfdaﬁl 1BRlsalcoMipdh-idfded AN h@deNSec Phar maceuti cal
conmposi tions can inc "cocktail s" 30of various cytotoxic or_other agents

in conjuf®ti 8%9%90693%% Ty @%@f 8y maglel)p Fas@rymple, 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
arthritis model, for example, by about 1 to about 16, about 3 to about 16, about 6 to
about 16, about 9 to about 16, or about 12 to about 16, as compared to a suitable

25  control. In another example, administering an effective amount of the polypeptide,
ligand, dAb or antagonist can delay the onset of symptoms of arthritis in the standard
mouse collagen-induced arthritis model, for example, by about 1 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

30  another example, administering an effective amount of the polypeptide, ligand, dAb or



- 52 - invention, or even conbinations of |igands according to the present
i nvention having different specificities, such as |ligands sel ected using

di fferentwoanya4Bnt i gens or epitopes, whether or not tIrey/Exe@opombed pri or
to adm nistration. The route of adm nistration of pharmaceuti cal
conpositions according to the 5 invention may be any of those commonly
known to those of ordinary skill in the_agt. For therapy, including wthout
limtation i mmunot herapy, the selected |igands thereof of the invention can
be admi nistered to any patient in accordance with standard techniques.

The admi ni st aathgdist @@t MyanARNYradPREHRRICIs861e oﬂﬂfé@umhﬁﬁblusfmg fRaliemsesal |y,

i ntravenously, intramuscularly, intraperitoneall subcut aneousl y

t r ansder mal | $he siandardmeouse prllagatrindycqdaiitheitis mod@hog?od toz9pichrbatt Ity ab(b‘}/ 5di rect
| nfusion wit de%t%% RSh®Y - a 31; %Qﬁtelsa?&uiﬁ?c%{%ﬂws Ao RO bk 8,180y | !
depend on the age, sex and condition o atient’, concurrent
adnln|stratl@hunﬂxmtthrdmm@$4ﬁﬁﬁmntﬁi|ndlcatlons and ot her paraneters to

acal del Pvery tort AR By buisshirsr ity 4% bSO hiEfamacal

adm ni strati @ithe hRRtc AXREGRId2] efSarthiiglhs ¢k &wbz(iiaaséozg&&ct&tamfs of fHesmddayent i on
can be |lyophilised for storage and reconstituted in a suitable carrier

prior to useFOWaglpieeéqhmnm@mﬁ@@ eﬁfé@ﬁ/esaﬁmmt efghgeolioptide, iligandaidil or
conventional _i.mmu and art lis

h
ahAot Oen(l: ?%an reHucen[}Sle ayerage artPrlp SO %{R 1=n|ous[S:aAAIQ€ moiadl (%f aathlbtls, t hose

reconstitution Irques can reclia

skilled in the caihpleh@at abdi O’DI&hhHquSZaSJﬂi@uﬁﬂdtd’zﬂﬁ)QﬂSSIJbuhﬂ Dl&)a(baﬁtjﬁad to
varying degrees of antibody activity |oss wi th conventi onal

i munogl dBul AR TPGRABM P 8T E¥Ut & HEE! %é\ﬁé cam@arﬁéfo R b Ysdn t han 1 gG
antibodi es) andnhdRAmpis ead'nﬁfﬁ@ﬂeﬁnggﬂf cfRYiCe 5190111}1% oﬁme%lﬁo@pt% zﬁildt &®AD or

conpensate. The conpositions containing the present Igands e.g.
ant agoni st s) agpganist oakdaay th%mttepﬁxyinpmﬁm Wierthd s mi the eest MREpmadphqﬂ actic

and/ or thera L eatne ertain.therapeuti,c applicatio n
Adequat e amomiet BT erea”h ECHRE? ot RS gy Bt 23k Bt S,

nmodul ation, Wyl A6dEt 6 QiysSEHTRL wuﬁs@r abBRa s0/a8R| £oREIAIERE &iboutdfl dyPePiboat | on of
selected cells is defined as a therageutlcally effecti ve dose". Anmounts

needed t & achR dye. ayfiognaesddga switable eapehdn apohcraramBleyadmipiteEng ehe di sease
and the genecgl (st ?819[f0f %n% I%)o;l%e a?hﬁgénd:sdzg%@{ Mﬁg&ﬂ%t SMSE&IN 1ngHtaV&§£ber ally

range from0.005 to
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
20  in the mouse AARE model of inflammatory bowel disecase (IBD) (see WO2006038027
for details of the model). For example, administering an effective amount of the
polypeptide, ligand, dAb or antagonist can reduce the average acute and/or chronic
inflammation score in the mouse AARE model of IBD, for example, 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
25  toabout 2.5, as compared to a suitable control. In another example, administering an
effective amount of the polypeptide, ligand, dAb or antagonist can delay the onset of
symptoms of IBD in the mouse AARE model of IBD by, for example, about 1 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



e.g. dAb or antagonistper kil ogramof body weight, with doses of 0.05 to
2.0 ny/ kg/ dose being nore commonly used. For prophylactic applications,
conposi t w0 RONi ng the present |igands or cocktai | eCrhePe@ofsvey al so
be adm nistered in simlar or slightly | ower dosages, to prevent, inhibit
or delay onset of disease (e.g., to sustain 5rem ssion or quiescence, or to

prevent acute phase). The skilled clinickgn will be able to determ ne the
appropriate dosing interval to treat, suppress or prevent disease. Wen an
ligand of TNFR1 (e.g., antagonist) is admnistered to treat, suppress or

prevent a ChE@lﬂiro(P Irﬁfn'oﬁmf&la‘ﬁfﬂe dilPaaGSing dn ERBtIVRQnaAt O tBE ﬁélgﬁepﬂlﬂeto f our
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clinician oragemidriigan ffoteR amouRt (the ﬁ@ppd@ﬁdmsw adb ok efitagoradiehe, by

30nonitoring the | evel of one or nore biochem cal indicators of the disease

or di sorder resulbin an qvgrage sevegeicaregn theqneips s wedehat By p ¢ © bert®h.at ed
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mani festations (e.g., inflammtion, tunor size, etc.), or by an accepted
clinical assessrrehtpast@alﬂ&e enfoodlnm&nﬁlle®Olyu9tm1d|§xlpwnd,awh)mtagbmsvs St at us
Scal e (f my | e er osi the lrvin Di sease
5Questi ogélal %ftce(gﬁu“ netm%léssezgsbsa Okeaﬁl ? e%o Chro Ay 1 tfsgt)m‘)‘(tiwelpu BONIY h respect

to bowel fundist®8(COPB) @ot W(Bmﬁosﬁm7 aﬁ@W@QOOﬁMBIIlV@dSt camﬂsefrmtelnwmal) st at us
- score ranges from 32 to. 224, V\AE£ gher sco es i ndi cat.i ng etter
quality of I FPey<ampleadimisaripesn o B RAOUHE NS4 P FeHcRy e Y %8ictot her

accepted cli Bf&@'syrﬁﬁt%ﬁx%%@@@ﬂﬁ%@&&nﬁée&ﬂ&%ﬂﬁéﬁ]e Ehifroii €l d. A sustai ned
(e.g., one day or nore, or longer) reduction in disease or disorder

10synptons by at HKeast 11099) wstelny wdneh wn bawsasl tp s¢raersthe pifectiyienasp otthieni cal

scale is 25  antagonists of TNFR1 (e.g, ligands, antibodies or binding proteins thereof) in protecting

against or treating the disease are available. Methods for the testing of systemic lupus
erythematosus (SLE) in susceptible mice are known in the art (Knight ez al. (1978) J.
Exp. Med., 147: 1653; Reinersten et al. (1978) New Eng. J. Med., 299: 515).
Myasthenia Gravis (MG) is tested in SJL/J female mice by inducing the disease with
30  soluble AchR protein from another species (Lindstrom et al. (1988) Adv. Immunol., 42:



indicative of "effective"” treatnent. Simlarly, prophylaxis performed using
a conposition as described herein is "effective" if the onset or severity
of one orwourw/®ympt ons i s del ayed, reduced or abol i she#CraPatiows200d such
synptons in a simlar individual (human or aninmal nodel) not treated with

t he conposition. 15A conposition containing a ligand (e.g., antagonist) or
cocktail thereof according to the presengjinvention may be utilised in
prophyl actic and therapeutic settings to aid in the alteration,

i nactivation, killing or renoval of a select target cell population in a

mammal . I n aglgis)t Aahsitid 8 %cﬁﬁécﬁﬁta%@sdeﬁﬁﬂé k@iih @8 mide HyahpEdt diBHe teubidaed

herein may be used extracorporeally in vitro selectively to kil
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het er ogeneoug, ; @dce&ﬁtéu@ﬁbgﬂpleq gglraﬁtfaﬁgffl{yﬁ&ﬂa@te SI re @%ﬁ%ﬁie

extracorporeal are killed or
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i nactivation, killing or renoval of a select target cell &Bgulation in a

manmmal inTgFEtan sgawag péceguch apfhpseripquibed Ry KgBanwe ¢ @lgdfhonomer s) can

be_admi ni St epfhoAkion;! O B ROGIISE s dfds BRI oRRICindAih! nal
therapeutic or acti've agents. Wien a ligand (eg, a dAb) is adm nistered

with an add|ﬂu@m@ddrmedapﬁﬂmamua@em$ewum@m@®bythMEUamnb@HaﬁWMﬁnstered

2010, G040 0PeiTRERNS BYislh BioR) UPRSRRPPhond D TR Nl ik 8for. SR Gy ¢ he

| i gand and ad@u Sﬂrzﬁfd)a] Nagarnlk, q,ipelwdmdeFeﬂmcbmn(wm)aMletMt 4T8:@ud des an
overlap of t peut g ffect one enbodi nent, the invention is a
nmet hod for t 1 gﬁp?é@@?ﬂﬁ 6?8678 enting a chroni ¢ i nfl anmat ory

di sease, corrpr ' S' ngeﬁ‘ﬁim 'ﬂ{e?o gsrehﬂ%ah@s Q@. grr%'ﬂfﬁ%l)m'stg') witesd el ﬁcﬂurlﬁed form

t her apeutical I y- effective se or anmount of "a pol ypeptide, |igand, dAb or
ant agoni st ofogtliFRYith phamdralggicalytaperaphigieseirisrs. Typically, these carriers include

15  aqueous or alcoholic/aqueous solutions, emulsions or suspensions, any including saline
and/or buffered media. Parenteral vehicles include sodium chloride solution, Ringer's
dextrose, dextrose and sodium chloride and lactated Ringer's. Suitable physiologically-
acceptable adjuvants, if necessary to keep a polypeptide complex in suspension, may be
chosen from thickeners such as carboxymethylcellulose, polyvinylpyrrolidone, gelatin

20  and alginates.

Intravenous vehicles include fluid and nutrient replenishers and electrolyte
replenishers, such as those based on Ringer's dextrose. Preservatives and other
additives, such as antimicrobials, antioxidants, chelating agents and inert gases, may
also be present (Mack (1982) Remington's Pharmaceutical Sciences, 16th Edition). A

25  wvariety of suitable formulations can be used, including extended release formulations.

The ligands (c.g., antagonits) of the present invention may be used as separately
administered compositions or in conjunction with other agents. These can include
various immunotherapeutic drugs, such as cylcosporine, methotrexate, adriamycin or
cisplatinum, and immunotoxins. Pharmaceutical compositions can include "cocktails"

30  of various cytotoxic or other agents in conjunction with the ligands of the present



I n one enbodi nent, the invention is a nmethod for treating, suppressing or
preventing arthritis (e.g., rheumatoid arthritis, juvenile rheumatoid

art hriti swoaniyivgmong spondylitis, psoriatic arthritis) PCOMPRIISIOSIYP0S

adm nistering to a mammal in need thereof a 10t herapeutically-effective
dose or amount of a polypeptide, ligand, dAb or antagoni st of TNFR1l
according to the invention. I n anogher enbodi nent, the invention is a
nmet hod for treating, suppressing or preventing psoriasis conprising

adm nistering to a manmmal in need thereof a therapeutically-effective dose

or amount of ifAep@dny pEBlech d8mbinkGRIGbS lidAs QEcordih AeOME Bes&t inkRdiHavagcor di ng
to the invention. | n anot her enbodi nent, the invention is a nethod

for treatingdifSugbrresiicipsoichpelemds seeciWiisigmaiiery Wesentiginsdase (e. g.,
Crohn' s di segsifoncllRARE bior BRI Lk o LAIRE ICARERAMA Stering to a mamml

I
in need thereof "a therapeutically-effective dose or anount of a
pol ypepti de, | i gahbl rodfshofadmamsteagion o phapmadiNFEd camponittdinygetonding & the

20i nventi on. . . In anot her, enbodi ment,, the jnvention is .ret hod f or
Creattng. Seubpeaien ey Br S ekt PG RS dsap b S LBy By SRR T LB o
(e.qg., chronierdyonehtingSvithobf 0hitaicashiudetherpy, AhORCdddi 1Ran@NBér¥sRITAlG
conprising admnistering to. a manmal in need thereof. a ]

t her apeut i calV§oir@adp gdmibdaed o apydyHent & acgorianseowish sterdard teghieresdab or

25ant agoni st of TNFR1yFa&ALENGNHR bl RRY b6 ORode, includiddpARREASRY,
enbodi nent, the invention is a method ¥or treating, suppressing or

preventing prganemivsly(ietrgmyscokely einiraperipemealty mikrutapeaislya srasdaprallyove theal

pneunoni conprising adm nisterin 0.,a m in need theregqf

et apeut? caprgosspBpEl alachioit f P TPebl sdBR Al Bl By o

ant agoni st ohndiNEREnaCeRIdehimigirdtion tWwikk dSfhnd\v@niid £, sex-and Bondition of theThe

i nvention provides a nethod for treating, suppressipg .or preventing other
OB & C@%@tlﬁm

pul nonary di S¥¥SESORFIITARIIBINTELOA PR drugh SOPReE IR di sease,

and pneundni BarafdbR& 1o BEhIRAA Y alloifiasake LiliAiat 2R id88E 86 beIbRR(ESSed or
prevented in accordance wth the invéention include, for exanple, cystic

fibrosis andlogshdetiscrydo the lumshiepwingngrs gdminagitatien tekgwaptranppal gdmimstighonher

enbodine?g, Bpﬁmkﬁﬁg §%§Qm£§ a nmethod for treating, suppressing or
preventing a pul nonary di sease (e.g., cystic fibrosis, asthma) conprising
adm ni stering to @heragands of thisrieeahtibin edretef lyapHilived dpetdrageadnld ye@hftgated we dose

or munt of SRRIRELLde ILoan 4 or, antaaonist of TOERE agcording Lo
adm ni st er edc¥iv@ntional immunoglobulins and art-known lyophilisation and reconstitution
techniques can be employed. It will be appreciated by those skilled in the art that
20  lyophilisation and reconstitution can lead to varying degrees of antibody activity loss
(e.g. with conventional immunoglobulins, IgM antibodies tend to have greater activity
loss than IgG antibodies) and that use levels may have to be adjusted upward to
compensate.
The compositions containing the present ligands (e.g., antagonists) or a cocktail
25  thereof can be administered for prophylactic and/or therapeutic treatments. In certain
therapeutic applications, an adequate amount to accomplish at least partial inhibition,
suppression, modulation, killing, or some other measurable parameter, of a population
of selected cells is defined as a "therapeutically-effective dose”. Amounts needed to
achieve this dosage will depend upon the severity of the disease and the general state of

30  the patient's own immune system, but generally range from 0.005 to 10.0 mg of ligand,



pul monary delivery, such as by inhalation (e.g., intrabronchial, intranasal
or oral inhalation, intranasal drops) or by systemc delivery (e.g.

par ent er avQ 20mwa9ax2enous, i ntraruscul ar, intraperitoneal pCIHreubAI®OUS). | Nn
anot her enbodi ment, the invention is a nethod treating, suppressing or 15
preventing septic shock conprising admnistering to a mammal in need

t hereof a therapeutically-effective dosespr anount of a pol ypepti de,

| i gand, dAb or antagoni st of TNFRL according to the invention. In a further
aspect of the invention, there is provided a conposition conprising a

a pol ypeptideg diAgam}tagmm pérkalﬂFﬁﬁpdﬂb%Hy oleightyvith @8eQsfd.0Tao 2@ t he

i nvention and a 20pharnaceut|cal y acceptable carrier, diluent or
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intrabronchial, intranasal” or oral inhalation, intranasal drops) or by
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can be an inhaler or an intranasal adnlnlstratlon evi ce. I n ot her

enbodi ment s, MEKE toRbeHEOMYPknh abowd segkptarbret ¥l mekegboubhmagerip gbowrlsi ngl e
variabl e donﬁ{&rﬁfé W?ﬂe%/ﬁ bbHe) rﬁ%ﬂ%afboﬁt' lfﬁg/%?ttc?%uﬂ@o ﬁg{%&%’abo&q‘:h as a

pol yal kyl ene serum a n or a agnent t
transferrin n%ﬂ@b(abomrIOang/kgrchﬁlﬂrlt)lugA&gltldbang Ipotig/kgabdthenegfke tonbaut 50i ety
conpr|5|ng a binding site for a er tide that enhance half-life in

0

Vi vo n@lzél%balan%%g/kgtt%b%?é ek Qetdriagkg Areiiet PLike: FOHD? et y
corpr o, SyBRER 310 shp PR CE LIS SO RRSS folfshide [0 i e
recept or cl aslsouf\9aagtleg or,abant BGRg/Hg. ki parti@uha emboémemsc the ligand of TNFR1
(e.g., antagonist) is administered to treat, suppress or prevent a chronic inflammatory
disease once every two weeks or once a month at a dose of about 10 pg/kg to about 10
20 mg/kg (e.g., about 10 pg/kg, about 100 pg/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.)
Treatment or therapy performed using the compositions described herein is
considered “effective” if one or more symptoms are reduced (e.g., by at least 10% or at
25  least one point on a clinical assessment scale), relative to such symptoms present before
treatment, or relative to such symptoms in an individual (human or model animal) not
treated with such composition or other suitable control. Symptoms will obviously vary
depending upon the disease or disorder targeted, but can be measured by an ordinarily
skilled clinician or technician. Such symptoms can be measured, for example, by

30  monitoring the level of one or more biochemical indicators of the disease or disorder



In other enbodinents, the half-life extending noiety is a polyethyl ene

gl ycol 15noiety. In one enbodi nent, the antagoni st conprises (optionally
consi st s wORow/®iT2gl € vari abl e domain of the invention PCHEPA1O5R05

pol yet hyl ene gl ycol noiety (optionally, wherein the noiety has a size of
about 20 to about 50 kDa, optionally about 40 kDa |inear or branched PEG .
Ref erence is nmade to WO04081026 for noresgletail on PEGyl ati on of dAbs and
bi ndi ng noieties. In one enbodi nent, the antagoni st consists 20 of a dAb
nononer linked to a PEG wherein the dAb nononer is a single variable
domai n accor @i fdictéls b dnay:aB bl MBtabdiitt SoR¢1idd Aith $hc Gidasdaffbevedied for
treatnent of inflammtory di sease, a lung condition (e.g., asthma,,

i nfl uenza or NEEREY. ). £XAVEHOGRE RIpFicaliam{psiagorsde-gj Hiflagipatiignstumor size,
adm ni stratign. { i , - |d '
nmoi ety is anggﬁingﬁ$i%?&ﬁﬁgﬁﬁgﬁygggggggﬁgﬂgf?%@ﬁ?ggaﬁfg%%%%%ﬁ%ﬁ%ﬁpﬁgsingle
vari abl e donian)s Seelepifar siutigplasdémsls nthedivie h8amseromyrBaivbibiseasor neonat al Fc
receptor. The .i ntion also relates to. a ositio .

bhar haceut i cQreBBHE By Remst PuieTai nldiedo OREPRE hangB b Pl eg.

ant agoni st, @incEbm @y Reidrsiy@ablognsdTiil Fncasdardl ot gl seghcalkby rageepbabl e
carrier. In sonme _enpbodi nents, the conposition conprises a - 58 - vehicle
for intravendtd 23 mvithhighenscares indieatiapadrigraality of fife dhs Laplityof Life

i ntrathecal , R'th‘irﬁﬁ@irthtﬂhllt@rS’calé}{Qg)'tﬁe?Qg&Ht%d@gfﬂ:ﬂ'a%egﬁﬁén?Ebaleoiélkﬁg&ﬁﬁlythe

intranasal, vaginal, or rectal admnistration. The invention also relates
to a drug deficlderysuruicdée.gompr dayiomgnarher bagpo séduicaen B(descgse quhlesordeceut i ca
conpositign) of the inventigpn. Ln sone enbodinents, the .drug. delivery

devt oo oy rurbmS gy BYER 0%ty o8 HEm R T 5 aheh FivEIRES of Y gana.
I n ot her enbadiidEng of “cliberivdr tgatdehi. \Simylate \prephylagispetfeaheicisingam t he group

consisting of parenteral delivery .devjce, .i.ptravenous delivery device,
i nt ranmuscul aFOIH%(PSFt%Pé‘W%BWS‘é%}}“FIHtI? ef’rg%f"il‘feo ﬁﬁ%F OBEf PRAEY ST QY PREOT BPTEns der nal

del ivery deviggofyismNaLY, rd@lcky 8F WolHHdGElativlolsRiH @alighd Ala Salihvery
device, intrathecal deli'very device, intraarticular "delivery device,

subcut aneous indlevifyaé fypnghaor geimal progeln astdicatdd Withethy ceiendsdwn. vagi nal del i very
devi ce, ctal del,i very . Lce. Syri tr i device, a
capsule,ﬁg tableté‘QEWé%ﬂﬁ¥§g§?m§§aﬂ%%%%@%?2gn%§&%ﬁ$§%Fg%gﬁM%éﬁbsolizer, a
m ster, a drycqoadineto theypiabait jnvantiet redyelsk wised inheptstactia ametherapelitidos e
sprayer, a netered dose mster, a netered dose atom zer, and a 15cat heter.
The |i gand (éﬁflngﬁitﬂé‘ldén\t/‘%frzﬁtﬁ‘ﬁ’i“Bn’dB?F&iV?ﬂonah_ ISPy b e FAL 17 gana)
of the invenph@ilatodnn RenahithdTeintQditid8, HesaEdladpdiRies bf pdtaicpBIAMR@ibed he

i gand of the invention can be formatted to tailor in vivo serumhalf-life.

| f desired, bhereinmyabrisedpxtfagehesell ohjynilsesdedtiprlyro bill, derldgprothevetey as
descri bed, heéﬁé&wﬁﬂy’}erﬁé?%ea & ?géé@}uﬁagog Abhe. ﬂéte?g&ge&%%ﬁééﬁﬁ oRcSNr face

active toxin, such’as a fre enerat or
Blood from a mammal may be combined extracorporeally with the ligands whereby the

undesired cells are killed or otherwise removed from the blood for return to the
mammal in accordance with standard techniques.

A composition containing a ligand (e.g., antagonist) according to the present

25 invention may be utilised in prophylactic and therapeutic settings to aid in the alteration,

inactivation, killing or removal of a select target cell population in a mammal.

The ligands (e.g., anti-TNFR1 antagonists, dAb monomers) can be administered
and or formulated together with one or more additional therapeutic or active agents.
When a ligand (eg, a dAb) is administered with an additional therapeutic agent, the

30  ligand can be administered before, simultancously with or subsequent to administration



sel enium contai ning toxin) or a radionuclide. In other enbodinents, the
toxin or toxin noiety is a pol ypeptide donmain (e.g, a dAb) having a binding
site w thwbizndvaegr2speci ficity for an intracel |l ul ar targ@CI/HprolpasionEul ar
enbodi ments, the ligand is an Igdike format that has binding specificity
for TNFRL (e.g, human TNFR1). 25In an aspect, the invention provides a
fusion protein conprising the single vactkable domain of the invention. The
vari abl e domain can be fused, for exanple, to a peptide or pol ypeptide or
protein. In one enbodi nent, the variable domain is fused to an anti body or
anti body fragmptddigena a%@h'ﬂ.OGEﬂHﬂﬁly, aetligandiynd {danpnal dg¥nt dkdiSindiRisean e

achi eved by expressing the fusion product froma single nucleic acid
sequence or Bynner thg provides g g¥¢rhg of thserpgpiinifege conprising the single

vari abl e domain and then assenbling this polypeptide into a |arger protein
or antibody for main epsiompodisetnhitepiasentieats amethed Aurdreaiiem APPPIEsAing 9

enbodi ment . g | AR 0L Al LRe X! oA Rind AR AL A4 Shy GRSt he

fusion protein conprises an anti y const mai n. I'n~one enbodi nent,
t he i munbgl obfad theresli afjtrapatgicalibt fEccdoerdosa or ambagofin pdlypeptidadidangd b @r ot ei n

conpri ses an anti bod optiaonally wherein the NNtermnus of the Fc is
Iigﬁeh (optiSﬁ%$¢988¥15§59?gF#ﬁR%Hy¥?8“?W@ht>terninus of ?he vari abl e

domai n. I n one enbpslieBitodintdh€ thdMERDh DA eihod G ativa kinAéLind@FaI N,
ant agoni st or the fu5|onﬁg£ote|n conprises a 10half-life extending noiety.

The hal f-1 i f Breasategdrthgtins: ethewpgiolgarthrite jyephg thewaatgidadritipginkylosing er um
al bumn or a Ten o ﬁﬁﬁg Fabe i~abi ni dng
portion ther%%%@Q@E%E%ﬁ%ﬁégggggsgr an?#%%@?ﬁ§%§g%gﬁ%a%gﬁg%#@?ﬁgﬂgkﬁ?gding
site forl@a pdieygpewidally-ctihetveanbamaemuhadifapolyrepiide, igaml, dAher mahdonisk b

ext endi ng noi can bhe an_ anti body or antibody fragnment conprising a

bi ndi ng site&$%¥lﬁﬁgﬁ nﬁ%b@ﬁﬁWWBﬁm%Sneonatal Fc receptor. The half-life

extendi ng noi ety GadholiRr amBAme@Nihic DOt isahdtharior freapeRpprekdin®ne

enbodi ment, the i mmunogl obulin single variable domain or the antagonist or
the fusion pPEYEIHEIPSOTRSHFOEPYSEEAAMPAEngda ayegnmEy b nerskisrol®or t he

vari abl e domgicRye AR dolieorAMARPEH ol Hepfidts oAb BF Bltpdofs Ber
conprises a polyal kylene glycol noiety. The poPyaIkerne gl ycol™ noi ety can
be a pol y&t hyN&ERe a2Oygllpg &b thewieniron. Fur t her di scussion is provided below. In

one aspect, the present invention. provides.the single variable domin,
oroter e pol ypept o r KSR BB AFT e Ry Fedl s ApG- IR o

enbodi ment  oprelyBr&inghnirhmory D ddvisd (g, Ordine diseme euledratizkeofiad)l owi ng (an
explicit conbination of two or nore of the follaqgw ng purp se% i S hereby
di scl osed anaorearlxﬁl%acyqqglsgeggg I mafnrrgtl H réﬁeﬁ.}h_e_reo a therapeutically-effective dose

or amount of a polypeptide, ligand, dAb or antagonist of TNFR1 according to the
20 invention.

In another embodiment, the invention is a method for treating, suppressing or
preventing chronic obstructive pulmonary disease (e.g., chronic bronchitis, chronic
obstructive bronchitis, emphysema), comprising administering to a mammal in need
thereof a therapeutically-effective dose or amount of a polypeptide, ligand, dAb or

25  antagonist of TNFR1 according to the invention.

In another embodiment, the invention is a method for treating, suppressing or
preventing pneumonia (€.g., bacterial pneumonia, such as Staphylococcal pneumonia)
comprising administering to a mammal in need thereof a therapeutically-effective dose
or amount of a polypeptide, ligand, dAb or antagonist of TNFR1 according to the

30 invention.



25 (i)Potent binding of human TNFR1 (e.g., wth a dissociation constant
(KID) of (or of about) 500 pMor |less, 400 pMor |ess, 350 pMor |ess, 300
pM or - 0201089 250 pM or |ess, 200 pMor |ess, or PEO/EPMIONSI086SS as
determ ned by surface plasnon resonance; (ii) Potent binding of a non-human
primate TNFRL (e.g., Cynonol gus nonkey, rhesus or baboon TNFR1) (e.g., with
a dissoci ation constant (KD) of (or of 5sg@bout) 500 pMor |ess, 400 pM or

| ess, 350 pMor less, 300 pMor less, 250 pMor |less, 200 pMor |ess, or
150 pMor less as determ ned by surface plasnon resonance; (iii) Potent

bi ndi ng of human TNFRYedtRnProviddstahm@hel B3 aeitalsl QppRANSE aNfre(diBhg 6fhef Or Of
about) 500 pMor |ess, 400 pMor less, 350 pMor Ipess 300 pMor 10 |less,
250 pM or | e84lmopary divgpsss in @Ldstlorﬁp cm@@wmbﬁwcwvwglwatyé%@a?ﬁ, Aedl by surface
pl asnon reso e.g.,
Oynomol gus: monieas "4 e ERbkl DELRG B in e R e B
const ant ( KDpcoofdapior with thebovenyion 001ydkd for elasgds, 00 fipkbsor ankdesthma3sg., pM or

s dlt or nf hotloBy" GO PRI iy BebBT GBI erop) BoreRtioB PRy 7 hunan,

Cynonol gus napkeny, amgre@yﬁg tieprdNnRig b PulthonaBli digbastd (i N@Rtid iRdis Wisthiinad
di ssoci ati on const ant KB% of (or of about) 500 pMor less, 400 pMor |ess,
350 pM or | e§¥MPIEERE Hnigis erléggoa@amnﬁmrmeefié%eof zﬁaﬁrwwaﬂwé@cﬂ‘@rd%%o pM

or less as dgf ghiifefa R?Myﬁéﬁhfd@q ahl YRR 2R 85 RSARFRGR LB M

i
Cynonol gus nmonkey TNF SSOCI atlon constant (KD) of “(or of about)
500 pM or | eswent@@0 pM or | ess, 350 pMor less, 300 pMor |ess, 250 pM or

| ess, 200,pM or | or Ies ed by .surface pl asnon
resonancgo and blﬁ aﬁtécurlfaﬁre %8 LFNIE 12"”1 Oglsdlffs@ggfl{gfsag (S)tﬁrefianat (KD) of

(or of about pulhonMyalelil @$Ssuclad by @halhss(e.gd idtPabrarivhiaf, 11|1t&61$sa1 4r ot or less, 3
nM or | ess, | ess nM or | ess C}%E det er mi ned g surface plasnon

resonance) ; WNPB‘? é‘illtfanﬁ%ﬂljflwl] FhyisyHeBIe delivey (Crayrparctaral INEVERpS, e g. |
neutral i zati QiraHRkABardinfhiGHiShcHPEhRRlBeARMRI N, protein, polypeptide,

ant agoni st, ligand or conposition of the I nvent ion that neutr al i ses human
TNFRL wi th an ND5I another embodiment, the invention is a method treating, suppressing or
15  preventing septic shock comprising administering to a mammal in need thereof a
therapeutically-effective dose or amount of a polypeptide, ligand, dAb or antagonist of
TNFR1 according to the invention.

In a further aspect of the invention, there is provided a composition comprising a

a polypeptide, ligand, dAb or antagonist of TNFR1 according to the invention and a
20  pharmaceutically acceptable carrier, diluent or excipient.

Moreover, the present invention provides a method for the treatment of disease
using a polypeptide, ligand, dAb or antagonist of TNFR1 or a composition according to
the present invention. In an embodiment the disease is cancer or an inflammatory
disease, eg rheumatoid arthritis, asthma or Crohn’s discase.

25 In a further aspect of the invention, there is provided a composition comprising a
polypeptide, single variable domain, ligand or antagonist according to the invention and
a pharmaceutically acceptable carrier, diluent or excipient.
In particular embodiments, the polypeptide, ligand, single variable domain,

antagonist or composition is administered via pulmonary delivery, such as by inhalation



- 61 - of (or about of) 5, 4, 3, 2 or 1 nMor less in a standard MRCS assay
as determ ned by inhibition of TNF al pha-induced |IL-8 secretion; (vi)

Pot ent newoOralo/@at2oon of human TNFRL in a patient, e.g. pPChaErRO1QI0528% i on
using a single variable domain, protein, polypeptide, antagonist or 5
conposition of the invention that neutralises Cynonol gus nonkey TNFR1 with
an ND50 of 5, 4, 3, 2 or 1 nMor less; ok7(about) 5 to (about) 1 nMin a
standard Cynonol ogus Kl assay as determ ned by inhibition of TNF

al pha-induced IL-8 secretion; (vii) Potent neutralization of human TNFRL in
a patient, e(dg, intA®uddchial, Z@tdnadl SdAbinAataonS inh@hBaN@bp B By havemin, protein,
pol ypepti de, antagoni st or caonposition of the invention that neutralises
muri ne TNFR1IgliVeRy &re, RESWCHY, infsyenauypintramuscatr, inrnsFitopgalntbeptanceds: or from

(about) 150 to 10@9%13&{ oﬁtﬁ@iﬂv%&ﬁ)ﬁ&%évi&e@%ﬁuﬁm r?%l@%@ &Jv%c(aﬁ‘@ﬂlg{ga 110 to

10 nM or from (about) 110 to 20 nM1in a ndard L assay as erm ned
by i nhi bi ti opolypepTiNlp, saighhenriahuloedinl Seytdotarpawition;or GrtiaganistRotoeding to the

neutralization of human, TNFRL in a. patient,. e. Q. eutral.izati.on using a
Singl e vari bl Bl R ISR RS BEPSSL A e afBITLRist ifosi 1 on

that neutralises Cynonol gus nonkey TNFRL with an ND50 of 5, 4, 3, 2 or 1 nM
or | ess; or (abouinothertembpdinadmts) ady ¢fivhé higands iandesdohetdinm G laaggsniktlorassay 20

as determ ned. by inhibition of TNF al pha-jnduced Il-8 secretion; and
neutral i zes miBicHa @amw}ﬁlﬂaﬁr %%S%aﬁ%&lfceféﬁ}“&%fn%%% SBeh Y2 20 nM or

| ess; or fropylyaRokhd gldefl et} GcAM a®imid &8 f t dherof tlafsfe@intMepRi from
(about) 110 to 10 nM or from (about) 110 to 20 nMin a standard E929 assay

as det er mi nedr dirapsfhfipibindgi rertionBeIghH B2 Methiic ednpiysing oneing yite Pa (| x)

Pr ovi di ng,cr - [.VI YEeRA ; 0 Le f j - TNFR1
(optiona??y,8§§R§ﬁﬁgﬁgy%§%8%§%bds ﬁ%ﬁ%gyhg%ﬁfégﬁpaggﬁg’?ﬁgﬁgﬂg%g?%ﬁh boon
TNFR1, e.g., nhiugis sandie@yoormpokigys bimideeyite THIRRIgy@pddothhi avhahdey hattHifae
TNFR1; and (x) Prqvi dj ot ease stabil it iopally, tr {0 stabilit
T M e e B R SR Eubiing e hiRbf S0 ot AP ELE Biedie )
singl e vari ablag Aab®mbi, aPEAFRbMainPMd/ALRimee, antagonist, |igand,
conposition or device of any aspect or enbodinment of the invention for

y : : . or,
provi di ng one or Hotthergmborimang, theyhalfrife petendipgapigtels y pehyetwlinaglysel agr aph.
The inventio i : L : : i eto
V\o200603%27,Hm\?éﬁf'g]r?mél?%@gglggggﬁ}ﬁs@%ﬁgﬁoﬁﬁ%@%ﬁﬁ?g %é‘?s%ﬁe%ﬁ \glgl{r;;?%bl e
domai ns. The valiabid dsumieobhthe tirhiesti colonke® it a payéthgonqpgyat etidie (aitianally, i t s
entirety, in_particular to provi faor,.use f ts,. hods el ection,
ot hods of iRt Dot o ot Spofraaaahan Sk R SuafEh g il ey
si ngl e vari abth@rdop@héd PEQ)aREFeren2d isagald t5 WO 102efok loes dg4il éhat t hese
di scl osures can 10be agglied specifically and explicitly in the context of

the present PRGkiipeal dabranddittng Boistieyilaanesppedmentgbis cpiapenigfopyts
i mpor tath@n Lpf GAG hthBReLlinkA% Q[’E@,e&helgfnstﬁé & ufonomer is a single variable

domain according to the invention. This antagonist can be provided for treatment of
inflammatory disease, a lung condition (e.g., asthma, influenza or COPD) or cancer or
optionally is for intravenous administration.

In other embodiments, the half-life extending moiety is an antibody or antibody

25  fragment (e.g, an immunoglobulin single variable domain) comprising a binding site for

serum albumin or neonatal Fc receptor.

The invention also relates to a composition (e.g, pharmaceutical composition)
comprising a ligand of the invention (eg., antagonist, or single variable domain) and a

physiologically acceptable carrier. In some embodiments, the composition comprises a



The anti- TNFRL of the invention is an i mmunogl obulin single variable
domain that optionally is a human vari able domain or a vari abl e domain that
conpri seswonroawm4tter i ved from human framework regi ons (@CH/EP20P472005 DPK9
framework regions). In 15certain enbodi ments, the variable domain is based
on a universal framework, as described herein. In certain enbodinents, a
pol ypepti de domain (e.g., imunoglobulinsgingle variable domain) that has a
binding site with binding specificity for TNFRL resi sts aggregation,
unfol ds reversibly (see WO04101790, the teachings of which are

20i ncor por at eehifiefaiinrbynsef REe@maular Nukebifetitondsl RudAddeelidkRih VECTORS AND
HOST CELLS . The invention also provides isolated and/ or reconbi nant
nucl ei ¢ aci diTsrdiEHRE SUboTEReIHiAdE I HERBSP Y BPHEY-dniaRs Bbgingbrafea®] f usi on
proteins, polynertl.dgs. dual-specific Iigands and multispecific Iigands) as
descri bed herein. In one aspect, the invention provides an isol ated
or reconbi nant nutheingerindlsenclo@s hga drupdklyepdivie momppisingitingecoarposition

i | obul i,n_si ngl i abl in . 63 - ding to the i tion.
| one enboal etV Ral AR LETE e iy Flise. RSN fa e fiere of
DOMLI- 574- 15@c11BEMIdvid thmpscsBOWIALE T4 H@heulRON hEZdivE 3scs BONEAS 74- 162 or

DOMLh-574-180. I n one enbodi nent, the nucleic acid conprises the nucl eoti de
sequence of BONherayhedimagnts, theodrwe defveryxdeviseyislasted frogy g ereyopRsising of32,

DOMLN- 574~ 13341 M HeiR 67 dedfte, Mo/ did 63 d%(lilc%ﬁ&Zﬂlml@@ivellyr%egﬁe

enbodi ment, the nucleic acid conprises the nucleotide sequence of
DOMLh- 574- 1091trap@iibheabiedived; depEriliensdermabd:livDOMeRics palmosyy daiviery &74e126 or

DOMLh-574- 129 h-,574- 133 -574-.137 or. h574-160.. | n one
orbon ooty 12 Ao aa e e M Mea dfh, Bl iR iduattd 805,

DOMLh- 574- 156ybclaMidirs 9éder deviédVitrabatdt ddi9eryldMbb~agthallbiy e)@Mlide, 3ddal 126,
DOMLh- 574- 133, . h-574- 135 or h-574- 138, DOMLh-574-139, :

DOMLh- 574- ;53?11%'&jﬁwz@7mlf69 a&ran%ﬁl- Efixerydgticn.s G ﬁﬁ%ﬁ?tnaemb}ﬂl%@ﬁe

nucl ei c_aci d,g oifRfel, 38 9tdnllBerNMEARRbIiALS, SRAHENCEY PbWRNkRART 4 mbdfeose
DOMLh-574- 133. 15l n one aspect, the i1nvention provides an isolated or

reconbi nant fbelesiaomefetied dosgtiraaii a minécrpdiddse ingstal p dnctppdess etpmizauaideot i de
sequence ghagmhamat | east 80, 85, 90, 95, 98 or 99% identical to the
nucleotiée sequence of DOMLh-574-156, DOMLh-574-72, DOMLh-574-109,

DOMLh- 574- 138, DOMLh-574-162 or DOMLh-574-180 and wherein the nucleic acid
encodes a pol ypepThdbgandripg, ismigleg/aanble domaioginddgohishosmulgikecific ligand) of the

invention can be formatted as described herein. For example, the ligand of the
invention can be formatted to tailor in vivo serum half-life. If desired, the ligand can
further comprise a toxin or a toxin moiety as described herein. In some embodiments,
20  the ligand comprises a surface active toxin, such as a free radical generator (e.g,
selenium containing toxin) or a radionuclide. In other embodiments, the toxin or toxin
moiety is a polypeptide domain (e.g, a dAb) having a binding site with binding
specificity for an intracellular target. In particular embodiments, the ligand is an 1gG-

like format that has binding specificity for TNFR1 (e.g, human TNFR1).

25 In an aspect, the invention provides a fusion protein comprising the single
variable domain of the invention. The variable domain can be fused, for example, to a
peptide or polypeptide or protein. In one embodiment, the variable domain is fused to
an antibody or antibody fragment, eg a monoclonal antibody. Generally, fusion can be

achieved by expressing the fusion product from a single nucleic acid sequence or by



20vari abl e domai n that specifically binds to TNFRL. In one aspect, the

i nvention provides an isolated or reconbi nant nucleic acid, wherein the
nucl ei ¢ awoomypr2oses a nucl eoti de sequence that is at PCE&PR018052085, 90,
95, 98 or 99% identical to the nucleotide sequence of DOMLh-574- 156,
DOMLh-574- 72, DOMLh-574-109, DOMLh-574-132, DOMLh- 574-135, DOMLh-574-138,
DOMLh- 574- 162 or DOMLh-574-180 and wherekg.the 25nucl eic acid encodes a

pol ypeptide conprising an i nmunogl obulin single variable domain that
specifically binds to TNFRL. In one aspect, the invention provides an

i solated or egseRhigngl lotnpigind thaMigdl el tidbled omiend ldccthacisderBBINgY | ses a
nucl eot i de seﬁﬁencg ?ﬁg?ﬁ?gdal ﬁghs? 80, 85, 90, 95, 98 or 99@6idg%%ical to
t he nucl eot i #8s BAYRFPHERINGT 2 DAL RLatein on gyibodofarmatysmeygchnsygy Habyg- 123,
DOMLh- 574- 125, My 30 574-126 or DOMLh-574-129, DOMLh-574- 133,

DOMLh- 574- 137 or DOMLh-574-160 - 64 - and wherein the nucleic acid encodes
a pol ypeptide conprising an i munogl obulin single variabl e donain that
specifically bindhans W%Iﬁpilnent,ﬁhQ)mnla@}g@@vlin sihgleivatiae dlonaipraidgdeist en

i sol ated pr i hant nucl ei i wherein,the nucl ei i rises a
nucl cot 1 b sSEaEneLPRRIR b e E Gl Poay OTNENNu Ry MG BT Al S7 T
t he nucl eot i dembnagahndinemghef vababll e méi; AifgonBOMLihe HikdonfZotevidpriSak4n109,
DOMLh- 574- 125, . h-574- 126, h-574- 133, h- 574- 135 or

DOMLh- 574- 13801 ﬁLopél?a%gl 3 ,e%mﬁéem%@,f t lﬁﬁgl?e {(gpongfly directly

DOMLh- 574- 180 nidg toMAe Celeinth o MHE L &bl Adointhi NGRS SmBodR]cMP &Rt | de conpri sing
an i mmunogl obulin single variable donmain that specifically binds to TNFRL.
In one as pectmmvh@l@lm%lérstnigtwaplﬂblvid@l@gmaantmn%plaiﬂle@smn MeleBraspARTs Mucl ei ¢

aci d, whegei |.ej i d I ¢ i ;S at
fonst b0 g5 bR Gl At RRTREIR S TR ER) G b2 EIRRASIh IR IS,
DOMLh- 574- 12 &otaty, S6Mihal bridindod 3 feagchewhibereof) trhumderrin cdoeptor acd wamsficioges a
ol ypepti de conpri sin n i nogl.obul in sj ngle vari abl e. dongi.n..t ha
Speti 11 cal |y OB EPOrIPRERA O MRy orApEReds Fapmicnt CROVRTISHI BYPEEL o
vect or conpr 'f&iagm@eﬁwel tBhtGnRgices 1Rff-62€x LY e Nthe QAL 1O BRI RSB Rty cahhe
e

i nvention provides a host cell conprising a nucleic acid of the invention
or the vect opn antihedy of antibpdy; fragmens capphupe »Pindgdife fugemyal alpupinicde

conpri si ap }ﬁﬁyg heSiaftgl 1iabL&; i, conpri sing
mai nt ai nlﬁlgg t%de os?gggl?w under cofﬁgliyttglirl%ﬁ% ghe?}?g%ﬂg af%%})?g%géogggfon of the
nucl ei ¢ aci daatibo2@ fmemtwr In winesretimdimerpohy pemtnaobodineimigki vagakia domain or

i mmunogl obul i,;n singl.e variabl e donmain is .produce t.i.gnal |y, the method
furtnos complieaBlelh &t ASpt pbS R b T RLSEERGD R b R el Ty
produci ng a vaidbddomHPc@nphieabe ehevambdpdhiks orfaddmgrot)ifiidied ¢efpade ani ty
(KD); ND50 for TNFRL neutralization in a standard MRCS, L929 or Cynonol ogus
KI assay t haRolpyicapglyed dqiegyy pbppelaakylomnglysdimoigty cosbs epedysteyeto her ei n

as "isol agedo AFEnHUS! FufthaiLassU i€ Brdvaie HEReN

In one aspect, the present invention provides the single variable domain, protein,
polypeptide, antagonist, composition or device of any aspect or embodiment of the
invention for providing one or more of the following (an explicit combination of two or

more of the following purposes is hereby disclosed and can be the subject of a claim):-
25

(1) Potent binding of human TNFR1 (e.g., with a dissociation constant (KD) of
(or of about) 500 pM or less, 400 pM or less, 350 pM or less, 300 pM or



separated away fromthe nucleic acids of the genom c DNA or cellular RNA of
their source of origin (e.g., as it exists in cells or in a mxture of
nucl ei ¢ awoas19etzoas a |ibrary), and include nucl ei c aeciEroiasivesl by

met hods descri bed herein or other suitable nmethods, including essentially
pure nucleic acids, nucleic acids produced by chem cal 30synthesis, by
conbi nati ons of biological and chem cal _ggt hods, and reconbinant - 65 -
nucl eic acids which are isolated (see e.qg., Daugherty, B.L. et al., Nucleic
Acids Res., 19(9): 2471-2476(1991); Lewis, A P. and J.S. Crowe, Cene, 101:
297-302 (1991)). Nuase] zsashids [e8f 200 BRI b0lcheloeilB0 8 of REOBDHABMinEbE
nucl ei ¢ aci ds whi ch have been produced by reconbi nant DNA net hodol ogy,

i ncl udi ng t hose nuclsBifeccadisaonierepangee Sgenerat ed by procedures which rely
upon a net hod qf: artg fi.cial: LRAL . in
eact fon (PoR) ahal or af bRl RF RIS IRLLARIRLEINAR) LOF, R VITRESERIE " |
certai n enbodi ment s, rh¢sheor babloan ddNFRAN(cg., methontbissraratiomyehseint (IR) df @owrpbri ses

i Gand 208ompr i ses. arodns o M e AR S T Rae & e a0 PabstEteeR A
| east about 85% at pheastlcsabDot pPI08H lcad, or 636 tpMBUESs Dk Wctarinidecdast surhrodlt

92% at | east about 93% at | east about 94% at | east about 95% at | east
about 96% at IeastI%%BQPYQWQWNQ% | east about 98% or at | east about 99%

am no acid SGQQEBCGI%ﬂ%ﬁ%hh%g%ﬁ%&n%@?N@ﬁhgggacwgh§%ﬂ§§ﬂﬁ%nQ%n§mﬁ@ﬁD§B@t
bi nds TNFR1 di scl'osed herein, eg, DOMLh-574-156, DOMLh-574-72, 1
DOMLh- 574- 109, DOMLHeq4abnds, SO0 tor 3684 4AB2pMrorDE¥i BSG BXL aI8Rss, NG IpdbbT de
sequence, jdentity can b ternne v the wh ngt h. of .t he .nucl eoti de
sequencel?hat encodggwt%%P@gfgg%%dggﬁpgi?RE&&Oazéﬁpkfoghﬁ%%s9%9%%??%%7a|so
provi des a vector caoofidesplagnén r@cadndeNamd potdsl BindingCofda Mohdatlag wimdibe
i nvention. In certain enbégingnts, the vector is a expressigz vect.or

pr e ¢

20conpri si ng one or WHHrE TEHSHS IREISY TBF RN OhPDOgR TR he&s Wi are

operably linked to (4SRN (KIHIrehiCoBbbk) 8H0 HREoH RYEAbO BRI I ss,
invention also provides a reconbi nant host cell conprising a reconbi nant
nucl ei ¢ aci d nol ecul380oM gelsssoB0@ DM ¢rdeisnyEhpMan lessut@0amVl er \esetasrl§0 pdl g,

pIasnidsiSphagenids%ﬂ#gé@L%%gb%Qqﬁ%y%ﬁg%ﬁ&ﬁﬂgq&%PmQ%ﬁt cell s and net hods

for produCing reconbi ce e 1tnventron’are well- 25known in
the art, and exanpl @t didding dehurdas airbad/ghe meinkey Snd haline BXPR E$sg.0n

vectors can contain g e INFATROAE N Resodi ot &ATRAE(KD) of (or of about)

500 pM or less, 400 pM or less, 350 pM or less, 300 pM or less, 250 pM or

less, 200 pM or less, or 150 pM or less as determined by surface plasmon

20 resonance; binding of Cynomolgus monkey TNFRI with a dissociation

constant (KD) of (or of about) 500 pM or less, 400 pM or less, 350 pM or

less, 300 pM or less, 250 pM or less, 200 pM or less, or 150 pM or less as

determined by surface plasmon resonance; and binding murine TNFR1 with

a dissociation constant (KD) of (or of about) 7 nM or less, 6 nM or less, 5

25 nM or less, 4 nM or less, 3 nM or less, 2 nM or less, or InM or less as
determined by surface plasmon resonance);

(v) Potent neutralization of human TNFR1 in a patient, e.g., neutralization using

a single variable domain, protein, polypeptide, antagonist, ligand or

composition of the invention that neutralises human TNFR1 with an ND50



an origin of replication, a selectable marker gene, one or nore expression
control elenents, such as a transcription control elenent (e.g, pronoter
enhancer ,woeprwae&t2or) and/ or one or nore translation si @alEP2018/0sioghal
sequence or | eader sequence, and the 30like. Expression control elenents
and a signal sequence, if present, can be provided by - 66 - the vector or
ot her source. For exanple, the transcripgional and/or translational control
sequences of a cloned nucl eic acid encoding an anti body chain can be used
to direct expression. A pronoter can be provided for expression in a
desired host cell. Rresoiwus ofaf S 2xenstiM bk ilde iffa dtivlded PIRECS ERhy as
exanpl e, a pronoter can be operably linked to a nucleic acid encoding an
anti body, antibody dstsrRined bpahibiben ehBYEalha-gndured hat sqctetigny ect s
transcription qiithepduf! hfiphfikidy o MACTYFRL HUL GHARLE, PLOTRUBNfO
prokaryotic (e.g, lac, tac, T3, T/ pronoters for E. ‘coll) &hd eu aryotic
(e.g, Simian Virus 48ingarl yingle [vatigblpr dorotier ,priRoins saymptiee,viantagodissngr

t i nal t t ..Cyt | ovi 10 ter, '
promotar)Shosts. ar o Quaryae) b TERv YR e PRORe: oy BLEPaRO U3 RS

typically conprise avigedeNDadbesBkebr | aM sekas bi @Bo@d 5hO&boe®!l Ind1 d r yi ng
the vector, and, in the case of a replicable expression_vector, an origin
of replication. Genégané%féﬁnﬁﬁolgg%lég@%saw deterinekby awibitionef ENErlrheyg
resistance are commgpysel ackak&igmrkers and may be used in prokaryotic
15(e. g, lactamase gene (anpicillin resistance), Tet gene for tetracycline
resi stance) andvieuk oyt heutbtdtion (0 hgmamEdDIRE iima p@ichS e, npehelizagpmysingpt
(mycophenglic acid), anmpicillin, or hygro in resistance genes)....

b byarof Sat o 1 odut et dinel ufln HEAFOL Bl SR SRS SRRk sax sl e i n
a variety of hosts. tkemesntdnabdinogrillRes gefiee PNORUGHthain MDI@bf Dfhil 60,8 ker s
of the host (e.g, LI;r are often us 20sel ectglle mar ker s

in yeast. Use of vi r§}23(( gr. ?hM;{?ig%i/?rr @?(ﬂ?ouﬁﬂéggo\ﬁ@%roé,ﬂogh 9‘&12:116(55

which are capabl e OﬂobOBRHQé%bﬂggb&hflimﬁ)Hﬁﬁﬂﬂ@rQ&nkﬁ%uBQthSQbkhqﬁygh as
retroviral vectors, are also contenplated. Suifable expression vectors for

expression i n mamulsiaafardel929 avely pp oletarporci e ethitgtigre of gV ylphpnedveed cel | s
(EXOsophﬁga Schni ede 0(§d&§1Is, Sf9) and yeast (P. nethanolica, P.
pastoris,”S. cerevisrae) aré well-known in the 25art. Sui t abl e host
cell s can be pr(ekar yotdncneutmntitaicdn g h@et ENFRI ie e phtsens,wcd), mestriizadoh usind.
subtilis and/or other.sqjtabl gﬁcteria; euka6¥otic cells, such as fungal

or yeast cells (e.gf{“ﬁgﬁﬁpgmﬁﬁ B Pr¥gine PEIYPERIC S BTagesit Of LopiRpHan
o

cerevisiae, Schi zosagg e PIRRs nNAMEPTROR A withasAD50 6f 5,0t BET od pwer
eukaryotic cells, and cells of "higher 30euka1r\IQt es such as those from

insects (e.g., Drosdphprlgsssentbeder tafabew) | §M mraptindguicyrnomologus K1 assay
20 as determined by inhibition of TNF alpha-induced IL-8 secretion; and

neutralizes 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 nM in a standard 1929
assay as determined by inhibition of TNF alpha-induced cytotoxicity;

25 (ix)  Providing cross-reactivity between more than one species of primate TNFRI1
(optionally, human and Cynomolgus monkey and/or rhesus TNFRI1 and/or
baboon TNFRI, e.g., human and Cynomolgus monkey TNFRI) and
optionally murine TNFR1; and

(x) Providing protease stability (optionally, trypsin stability).

30



- 67 - cells (WD 94/26087 (O Connor)), mammals (e.g., COS cells, such as
COS-1 (ATCC Accession No. CRL-1650) and COS-7 (ATCC Accession No.

CRL- 1651)WOCHD/09e72¢g. , ATCC Accessi on No. CRL-9096, CHO PGEAEP¢Uoios2sbs G and
Chasin, LA., Proc. Natl. Acac. Sci. USA, 77(7):4216-4220 (1980))), 293
(ATCC Accession No. CRL-1573), 5 HeLa (ATCC Accession No. CCL-2), CV1 (ATCC
Accession No. CCL-70), WOP (Dailey, L.,_gtal., J. Virol., 54:739-749
(1985), 3T3, 293T (Pear, W S., et al., Proc. Natl. Acad. Sci. U S A,

90: 8392-8396 (1993)) NSO cells, 5P2/0, HUT 78 cells and the |like, or plants
(e.g., tobacco)inohSegect B prsaiRhentiMsiobRles the-ubd oftthe ahgle vedsble @ahdignt
Protocols in Ml ecul ar BioFogy,‘C?eene Publ i shing Associ ates and John W ey
& Sons 101 ncProfingRIyPEptide. SEAgoNEH tsandnsAmeOsitigieotistice @B 4SBECAAT i sol at ed
host cell and iS4 : M i - : :
I S N G S R AT
The i nvent i oprea¢dog paragriaphe sl'te imetnhod also proprded narresgoraling meathdds( e. g,

dual -specific ligand, multispecific ligand) of the invention, conprising
maintaini g a reganblnantod Bh8ehoGglkes o IR LEEATpRIaNt nucl eic acid
of the invention under conditions sulrtable Tor expression of the

reconbi nant mmbesgtotatindingltheriebly dbmeins eThadiscladure ofithiselocuraaitds | S expr essed
and a ligand.is produced. .In sone enbodi nents, the nethop furtheg(fo ri ses
i sol ating t h&PIRgEHT! NP &} EHEliTi% THREECYr WsR0edB8g:7, orppts-dRFaeIs Ot of

di scl osure t hatctiof, @BROICAHDI RIS nRARRAL bR E1afbn hltPasPiy8 $&ntil TNERY T ON.

For exanple, relevant disclosure relates to the preparation of

i munogl obul Fingsivagitde dempiap|ligariisnentzgopatedd ithagzkisds thpg thesgdisclpseepean
systens, (hi b i inj i I i .
characte%?sa??%ﬁﬂ%?gﬁ%ggﬁgg?&%?ﬁﬁ@¥%?%ﬂ%f%h?%gﬁa%fﬁéﬁg*%?%ﬁgﬁ’%?%9% n
scaf f ol ds, dto@osidt ex@icitaleswiptibh érdapamtitioalints euencithe pssay disaloshire.

t herapeutic and di agnostic conpositions and uses, as 25well as definitions

of "operably lipnked!, \.ngive:, ."prevention", " ression”, r“treatnment” and
"t her apeut i cal If;}l-eeale'e W?gl Ogglg ém}.)enggn ’é@n-lmfnﬁlg?@g@gﬁl sﬁ“a%llef veriaplg dlroglahnst ful in
in vivo appl bpt@dnadns OfunhaaAaEIt dBtabines a ves§ee iahdiy tlantohpikicesr #avd nost
especially antlbod% fragnmepnts of small size. Such fragnents (Fvs,

di sul phi de bésfded fepshupapiamerqrl segiopade - P oF DPKSHanepioak taeiospardee

15  certain embodiments, the variable domain is based on a universal framework, as

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

20  incorporated herein by reference).

NUCLEIC ACID MOLECULES, VECTORS AND HOST CELLS

The invention also provides isolated and/or recombinant nucleic acid molecules
25  encoding ligands (single variable domains, fusion proteins, polypeptides, dual-specific
ligands and multispecific ligands) as described herein.
In one aspect, the invention provides an isolated or recombinant nucleic acid

encoding a polypeptide comprising an immunoglobulin single variable domain



5from the body; thus, whilst they are able to reach nost parts of the body
rapidly, and are quick to produce and easier to handle, their in vivo

appl i cat iwo0twee72been |inmted by their only brief persipsrT@Ere@oionos vo. One
enbodi ment of the invention solves this problem by providing increased
half-1ife of the ligands in vivo and consequently | onger persistence tines
in the body of the functional activity of3the |ligand. 10Methods for

phar macoki neti ¢ analysis and determ nation of ligand half-life will be
famliar to those skilled in the art. Details may be found in Kenneth, A et
al : Chemi cal a@o&bh%tottbie Bifvertivar m@wémwlrﬁemﬁchblaﬂaa@a&dfc@mpi?ib@rﬂﬁmcI sts and
in Peters et al ar macoki net ¢ anal ysi s: i cal proach &1998}

Ref erence i snBglewidgaemsicpes o @%Mﬁh‘é@‘ﬁ(ﬂﬁ@t@@%ﬂh W@szpM h&ﬂﬁ B POM

publ i shed by siafgeIndRKS74-1608r POX11HE 4115309511 J;ﬂe aﬁﬁ&ﬁ} thMMcElc fggcri bes
phar macoki netic paraneters such as t al pha and t ives and area
under the cupmeptésé.ls)(h)e nuklgbtidd sefiecnan df IPOR! Ide 74ni 36 B@Mlahr EpTH\Mih-abbve.

pol ypept | to, |0 Pabl B anEEnDONES R & DRI PR BTt or o

conposi ti on DORIK-STAYI®E ﬂnlogaeﬁhba&in@ﬁ@ﬂfediua@ctaalddmmprmﬁné h@dledi@de¢i Ng a ta
half-life in the ran nbodi nent, the | ower

end of the réff?glén‘iesOf%WlPréY%éw A%P%lhé%@% @ONH@r574212ﬁoBP§41hs5%L?r5s 4
hours, 5 houpgnfh-bouiss 0r7D@9/H'1155741199h199'f\/§11h S PAUHBNPTh-I7- b%ﬁ)omh-
addition, or alternatively, a ligand or conposition according to the

i nvention wi b74- ﬂ]@@/elnaontamlbadhfnehi fhe nunletcmldcmmgmsoﬁfthqpuctlcptalndeqmumm‘ ing 12

hours. In,on f

6 or 5 hg(&r s%d}gﬂle Jéinrg{)]éé (?hqgh%??g’o g@ﬁnﬁé%@ bﬁﬂ%bj 4olu SDO%QI[h ?754'hours

or 3 to 4 how?&.DOMIh- 57443@@0Mﬂb@dnneatorDmel}p5%e3& DOMens7003Qr ovi des a

I i gand (egq, oI ypept | var i ab| onaj nt_agoni s mul tispecific |igand)

or a corrposi P‘bg%?%%ﬂ%“éhﬁ‘gég% @M@I 3 8(@ tI’ﬁ@n‘? e Wsvi ng a

t13 hal f-1ifegudifchhig chApass e ARRYILscauiiRE b8 DOMITRERL- 1 0 HORING-574-

enbodi nent, the [ower end of the range is about 3 hours, about 4 hours,

about 5 - 6933 hours about 6 hours, about 7 hours, about 10 hours , about

11 hours,cor abou d or
215 dll i atsge% %he 1n0€n%%ﬁ %V 150%1%19{1 r}?cfo \{ﬁ“ Nt n&l&% %9&@

conposi tion accor he” i nven e In the range of
up to and i nmhméirrtge Adcleiayisid chbmposes aermbledmquuenwmawp[aereaﬂtﬁd, &, 90,195, r ange

is about 12 ur about 24 hours bout 2 t out 5
5days, about g %é enfigal it the gugls Vé‘géf’q%ﬁ%??%éwgfgﬂ 15% Igﬁﬁ]@r@%dﬁm nt a
ligand or comendif-s201@seMil RG74-038 TSOMINSNLI18D WDOMNAYR- R akd hal f life
in the range about 12 to about 60 hours. In a further enbodinent, it wll
be in the raW@éreabtbapuqlgcwdgb@ﬁﬁ@s agolypentislc comprsingan immunasisbalinginglest i | |
L D6 ) ki JAREuBDGUEicL A GnBORYNIAG RS skl AU O0 Bl ices
alternatlvelytot e above criteria resent ention provides

an isolated or recombinant nucleic acid, Whereln the nucleic acid comprises a nucleotide

sequence that is at least 80, 85, 90, 95, 98 or 99% identical to the nucleotide sequence
of DOM1h-574-156, DOM1h-574-72, DOM1h-574-109, DOM1h-574-132, DOM1h-
574-135, DOM1h-574-138, DOM1h-574-162 or DOM1h-574-180 and wherein the

25  nucleic acid encodes a polypeptide comprising an immunoglobulin single variable
domain that specifically binds to TNFR1. In one aspect, the invention provides an
isolated or recombinant nucleic acid, wherein the nucleic acid comprises a nucleotide
sequence that is at least 80, 85, 90, 95, 98 or 99% identical to the nucleotide sequence
of DOM1h-574-109, DOM1h-574-93, DOM1h-574-123, DOM1h-574-125, DOM1h-

30 574-126 or DOM1h-574-129, DOM1h-574-133, DOM1h-574-137 or DOM1h-574-160



10a ligand or a conposition conprising a |ligand according to the invention
havi ng an AUC val ue (area under the curve) in the range of about 1

ng. m n/ niworzorm9¢720l n one enbodi ment, the | ower end of wPhE/EPaNYM5I085 about

5, about 10, about 15, about 20, about 30, about 100, about 200 or about
300 ng.mn/mM. In addition, or alternatively, a ligand or conposition
according to the invention has an AUC i ngihe range of up to about 600 15
ng.min/m. In one enbodi nent, the upper end of the range is about 500,

about 400, about 300, about 200, about 150, about 100, about 75 or about 50

mg. mn/m . | Gn@RBereiMIBeh oIt add bh@anch fAGHE N hisidreni ifvambiebulw | | have

a AUC in the range selected fromthe group consisting of the follow ng:
about 15 to &BeGtvatade agman hatppecHisslly binds tool MR Lt 1o aprgchils/ipyentighout 15

to about 75 %Eﬁegla solafathr 30QHbinhRt ﬁ&lé%’%i‘&, vARr PR -t B{cHeid comprises a

Pol ypepti des an s of the invention and antagonists conprising these can
be for matt edntdediale scquehartharis bylersodY8an?& 98 Weqr WPor idetaabloghe myclatitlachnent

Ceast the t r SrERa BB R A ST O e e 2o O ol e Sk o, or by
conj ugati on DOMM-aM-1 PQHONMORBETH.13F5TORIR6IM7IBE or DOMN REHT4- 038S DANsh-and
antagonists formatted as a Iarqer ant i_gen- bi ndi nﬁlfra nment. of an anti body

or as an ant Phbdy-QOMIhH4ttar éE'SggFlé%Pr PSMTh-E (4 hypandpphgseiy the | g
scFv) . HydrodynamhGidShésleOh 861 eptidd @ Sridify £h iﬂ%o%é%ﬁﬂi?&ﬁ%l@%rie{ﬂ% timers)

of the invention may be determ ned using nmethods which are well known
in the art. Bomaig0hatxpgepicelly filds fa TWNFRL.i bronghsreet thegnegitipn peoyidse amsed t o

determ mi:ot hclesopaye%r odynami. qrfl | i gand., Sui tabl e

. . Qeyaam e ufS: écicii Aerdh 18 nub @R BRIpESs mf%?eloti%e
filtration mitrices tor defel'ina ng the ydroodynamc Sl 2e8-ct I'gands, such
as cross-| i nkegecagahaseati@it $6;8S, 90808 98alr 99¥knduiicalnd tiicxadidoyidassgidmbl e.

The size of a_ligand formt (e. the _siz f a PEG nmyiety attached to a
dAb nmonomer) o B8 _ﬁ]éﬂﬁa_{%éa %%Mgh-é%—dﬁﬁnfwﬁera@é ‘fr’é‘é?l%b‘_fl%fé‘éctoﬁ%ﬁ For
exanpl e, whepglypliiQRREmpSsihiERAREhRbUBAVIR I NErifi1E Gothah iR sRRiceMy er into
peri pheral tisSues, it 1s desirable to keep the hydrodynam c size of the

| i gand | ow t binfdatd TNFRt.e extravazation fromthe bl ood stream

Al ternatiyely, where it | esi to f i renajn. in

system clléc/i rcul at ?noonnefar(sjl?écg ﬂ?eolﬁgéen?l{agg?oldg%\gg‘fvgg:grrr%dn?ﬁﬁ[em% azl{e@%)e ¢ %Cﬁ%&%ﬁ%and can
be i ncreasedinvestioneXaopt espbyt, the inhtiomgoaislesanhdsgedli doenppisiviged muclelackHadff - 1 i f e
extension by targetin n antigen aor epifqpe t increases, half-live in
Tiver O Pl TS o et pERid B Bt P CBRGRPRAPTE { f o can
al so be i ncr gaggickibyaC@thueldbitn Gheld 80 QIdMHn AR HBE chpAiing

pol ypeptide, d or ant agoni st of t%e 15i nvention to a binding domain (e.qg,

anti body or awtitysiag thehegheehiunderrandisopgsitaple for expression of the nucleic acid or

20 vector, whereby a polypeptide comprising an immunoglobulin single variable domain is
produced. Optionally, the method further comprises the step of isolating the
polypeptide and optionally producing a variant, eg a mutated variant, having an
improved affinity (KD); NDs, for TNFR1 neutralization in a standard MRC5, L929 or
Cynomologus Kl assay than the isolated polypeptide.

25 Nucleic acids referred to herein as "isolated" are nucleic acids which have been
separated away from the nucleic acids of the genomic DNA or cellular RNA of their
source of origin (e.g., as it exists in cells or in a mixture of nucleic acids such as a
library), and include nucleic acids obtained by methods described herein or other suitable
methods, including essentially pure nucleic acids, nucleic acids produced by chemical

30  synthesis, by combinations of biological and chemical methods, and recombinant



antigen or epitope that increases half-live in vivo, as described herein.
For exanple, the TNFRL bi ndi ng agent (e.g, polypeptide) can be conjugated
or |inkedwObaoswn9ari - serum al bumi n or anti-neonatal Fc PeT&EPR@0/052905F body or
anti body fragnent, eg an anti-SA or anti-neonatal Fc receptor dAb, Fab,

Fab' or scFv, or to an anti-SA affibody or anti- 20 neonatal Fc receptor
Af fibody or an anti-SA avinmer, or an antgsSA binding domai n which conprises
a scaffold selected from but not limted to, the group consisting of
CTLA-4, lipocallin, SpA an affibody, an aviner, G oEl and fibronectin (see

WD2008096158 nfi@é¢ic 8¢i8L RIS bR i%ﬂatéd‘ﬁ%@e?e.gﬂj Dslighertd ®TBI 2%/, Wicgdic domgd Res.and
their sequences are mcorgorat ed herein by reference and formg()??ét of the

di scl osure of 9tHe242B2H10d s¥N1; Lewist 4-P. addSug@ticngeteef 8f 5296382 €ctpdsi ti on
COMPr i Si NG POl YPeRfIHE ci AR (FREAIRP S5l e AuBMEAEORL DR e b&nbONded
(coval ently or noncova?%n????gto 5%%%n§?&5 3na%ﬁut atlgﬁﬂ S se?unﬁalbunin.
Sui t abl e pol ypdptkeil descorhibinang Phanoethgdalegy, haluididgi theseinnclvicacids thet arde, f or
exanpl e, transferrin receptor .specjfic |igand-neur ar maceut.i cal ,agent
Fuot o' pr ot orre by REETRES B na SIS A AR BBE ot e Rh
are incor por aeg@dlynek Bk Bhddy rdaefi@r @0RG hnd/or cldding indd akectapinglrastictiemdot hel i al
cell receptor, transferrin, transferrin receptor (e.g, soluble transferrin
receptor), iR¥IMh, insulin-like growth factor 1 (I GF 1) receptor,

insulin-like gr O‘A'Iﬂkefft%ﬁltéﬁ{boﬁixﬁén@f_t@iscfle?c@ﬁ%&@cfrgeédﬁ%fﬁdn@nﬁ&&@@éi@"comﬁ‘ﬂi&@d

coagul ation factor X, alantitrypsin and Sui t abl e pol ypeptides that

enhance ser umnhekdtideist@icatsmedding b ligenda hpdeacribeglhgreap vdreadimthe digasbnmucoi d;
AAG), alpha-1 antichynotrypsin (ACT)..al pha- i croegl obul i ei.n HC
Ay and RS I TRl ol b BB B b 5% ROk ol

apol : popr ?t e'ldastBb()vﬁ{m)"/Bht leﬁs)irabl%ﬂpﬂ‘a?ﬁﬁleas( &3 Qﬁb@{mllmﬂo( B rmpr Qb Egatt C? (),
conpl enent conpon esterase | nhi or , C-reactive
protein (CRP?EEropUF _8?924 e Sf%ﬁj P henbiehd ﬁut(%ﬁ?;oa} 169?&8%@?&"%2{5&“ tb¥a)),
mannose- 10 bgqndhng 1Q58LY%VERINO a@iﬂ%h&%é‘id@ﬁﬁ’tg)with%@%l?ﬂd%ﬂ sequence
(transthyretin; PAL), retinolbinding protein (RBP), and rheunmatoid factor

(RF). slis dabthat pmds ENHB 1 fdisglosechleereint a2aDOIMILI-274- bt BOMiéT41d2, for
exanpl e, ;gol S <~ akd NS 1 <Bf €95 d - . <oldsagens are the
maj or pl‘(lJ ei %pﬁs?#e@xgﬂrda@éﬁl ISZEI' ggg’%ﬁwﬁ%%gggp?gﬁ\{‘f}p@%@co| | agen

nol ecul es ar dluclkotidenictyenka alentityfcotbel déterndndd @retit whbfraeigh of the heclbatiie,

e.g,type | collagen (accounting for 909 y col l agen) found in bone,
skin, tendonS®4Uf ﬁ]é%teg?OdE%ﬁ‘ﬁé&?“?‘i}?‘g‘fﬁéﬁ%E‘égns or type Il collagen found
in cartilage, verfigbidbntnstso Pr&i@&hAkBior 8dtpriditd £RYUSmbMAR MubkictloR eye.
Suitabl e proteins fromthe blood include, for exanple, plasnma proteins
(e.g, fibrinmoiecplepighicopyesbiani b, costainambanisugisn theficpier agenpieesiqn veridhr i nogen
A fibri Q@ge@oxﬁ%%ﬁnﬁ(ﬁﬁ o‘f%&M%&_?Eésgioﬂrc8£t%1%1e%1enﬁao‘?t59@1e8?és Bhat RieYpktabl,

ubi quitin, uter n andr
linked to the recombinant nucleic acid of the invention The invention also provides a

recombinant host cell comprising a recombinant nucleic acid molecule or vector of the

invention. Suitable vectors (e.g, plasmids, phagemids), expression control elements,

host cells and methods for producing recombinant host cells of the invention are well-
25  known in the art, and examples are further described herein.

Suitable expression vectors can contain a number of components, for example,
an origin of replication, a selectable marker gene, one or more expression control
elements, such as a transcription control element (e.g, promoter, enhancer, terminator)
and/or one or more translation signals, a signal sequence or leader sequence, and the

30 like. Expression control elements and a signal sequence, if present, can be provided by



m crogl obulin), enzynmes and enzyne inhibitors (e.g, plasm nogen, |ysozyne,
cystatin C, alpha-l-antitrypsin and pancreatic trypsin inhibitor), proteins
of the i mnwvorzelmgps2em such as i munogl obul i n proteins (@CHEPR@MO5I0gD, | gE,
gG 1gM immunoglobulin Iight chains (kappa/l anbda)), transport proteins
(e.g, retinol binding protein, a-1 25m croglobulin), defensins (e.g,

bet a-defensin 1, neutrophil defensin 1,_pgutrophil defensin 2 and
neutrophil defensin 3) and the |ike. Suitable proteins found at the bl ood
brain barrier or in neural tissue include, for exanple, nelanocortin
receptor, ny@lewetoRsCah&aberct . BhisiRempbR! thd Adndchigtibrk end/Sttidnaltihapedrtipept i des
t hat enhance serumhalf-life in vivo also include proteins 30l ocalized to

t he ki dney (&%engssPiegepsdnuctajmiciq gnceding agantibody §adn €ambs wed ¢ diFeshor t er

Kl - 72 - pRpR S antigen), proteins localized to the liver (e.g,
alcohol dehydriogenase, &250), proteins localized to the lung (e.gqg,
secretory conponeAtpromhﬁecwnﬂienni@vid@Aﬁbr emmiehrinsa Heraratl hee deli.oPtohmtdre camt

(e.q, HSP 27, Wi with dilated cardio at.hy),. proteins
ocai i ved® ¢ ob% FeisGRE pERRRTRET O atphbistnaRbileffh bt BRAAET hi¥ ek o

mor phogeni ¢ b6t atidenéddiiSan, an%d)d?}h adtDdA cBdi Lporabn theeof, kadistharifdliAgtsgr owt h
factor 13 superfam. |y of proteins that denonstrate osteogenic activity
(e.g, BWP-2 trwrlatlorsmbh%nu@wa%d Bveristy opyptadle promaigrs fepekineticied: ei ns
(e.g, trophoblast @trv%%}not@@rf&%taon) GRCERDbtic Q8S SHAIEVikEIF AR or lac

cat hepsins (e.g, cathepsin B, which can be found l'itver and spleen)).

10Sui t abl e dipwemte Eplmafqomamms &inggerimied] oabeat Hr@inof@mmh@galawtusgens
expresse onI on activated T-cells,  includin AG 3 (Il ynphocyte activation
gene) . ?QeoBro ICREEY lf“gsg%t%p‘(%t?&f’ hoss arF\la‘{alﬁBf%oz 304-309 (1999)), 0X40
(a menber of the Mdtt&me@ip@ersmbﬁmdwrs tﬁxml@%ﬁ@nm @c}:etcmb&trﬁ@kka'r foel |l s and

specifically -re ated in hu T cell |eukem a
(HTLV-1) - proa’ﬁ%t %ghwge R R A infhe o0 E@%&%Xpr%%.tabm

di sease- specidigr, BH S &h BB rBlisRiohNEeHoncd Bhig ﬁ%éﬁm& hiclBbAb! ARHRA)RRS €S
(associ at ed wth arthritis/cancers) includihg C&%512 Drosophila, human

parapl egi n, HmgapsifiengkarcomnonArRGEsable markémend mgpbe ased lan@k@@em c growth

R e G N
factor/ vasculeﬂ{armucme]aadj(elgl, hgonfiywat ((ﬂ416‘¢5E@de‘tlE‘ilﬁ),,gpf2@n;tc|0ﬁ]ﬂ®bhc adidy gr owt h

factor-cc (TGF a necr 0si.s factor- eni n
| ter] euki n- STpRllingor T goBbFeR s eriesh) DI af e s B ereEhe | al

growt h fact opeffRelen with h@fiterdte o DVriktyf s¥aiodk. GRAGRhcodth@ikRene
pl atel et-derived growt h factor-BB fPDGF) and fractal ki ne. U|table

pol ypept i desDPraduet of aweaitoehis enaiksrhal the hpst ée. gL KA §/Rel3s §153) erafengisedass

20  sclectable markers in yeast. Use of viral (e.g, baculovirus) or phage vectors, and
vectors which are capable of integrating into the genome of the host cell, such as
retroviral vectors, are also contemplated. Suitable expression vectors for expression in
mammalian cells and prokaryotic cells (E. coli), insect cells (Drosophila Schnieder S2
cells, S9) and yeast (P. methanolica, P. pastoris, S. cerevisiae) are well-known in the

25  art.

Suitable host cells can be prokaryotic, including bacterial cells such as E. coli,
B. subtilis and/or other suitable bacteria; eukaryotic cells, such as fungal or yeast cells
(e.g., Pichia pastoris, Aspergillus sp., Saccharomyces cerevisiae, Schizosaccharomyces
pombe, Neurospora crassa), or other lower eukaryotic cells, and cells of higher

30  cukaryotes such as those from insects (e.g., Drosophila Schnieder S2 cells, Sf9 insect



25protei ns such as heat shock proteins (HSPs). HSPs are normally found
intracellularly. Wien they are found extracellularly, it is an indicator
that a cewD 2he9diized and spilled out its contents. ThisPaommrogoasves cel |
death (necrosis) occurs when as a result of trauma, disease or injury,
extracellular HSPs trigger a response fromthe i mune system Binding to
extracellular HSP can result in |localizigg.the conpositions of the
invention 30to a disease site. - 73 - Sui tabl e proteins involved in
Fc transport include, for exanple, Branbell receptor (also known as FcRB).

This Fc recepélpr(was4eos7(@nchbidiy, mhakbls@f e WIiosheds, 8uipisanvs-al aragsef ul
for delivery. The functions &rze (1¥%t7r(ans€port of omnother to child
i f

I gG f
across the pP&esteaNo2EREr ko i @ﬁ@)‘ﬁﬁ%@@%&c@é?dﬁﬂ)h@ﬁ@o@?-g»

prolonging i %%c@ﬁ&éé%’;i&?%?&ﬁé@o%}cﬁé DAY anb G lanl Rl GERL BFof RENC! €S
| gG from endosones. (See, Holliger eta!, Nat Biot ecﬁnol 15(7): 635— 6
(1997).) dAbgcahati. BSAJ/ Gér4ioA2B00i%80))1 QTR AT aCetcesoni Wo. 6HE-e530di ment

provi des | i.gan | ypept i ant i . 0. ,. dual i fi.eligand
Compri o1 g afkne ToReR RS o 2 tr ek CaAD Gch e stintle® CRka BB &
second dAb t (@dilehi hdsr Beyumal, BumBa745A935), BE3 SBGUNHeAAN. Bi bAiiN@r&A Wi th a
KB as determ ned by surface plasnon resonance of about 1nMto about 1,
about 2, aboltt/iaiciotsit U it 8396 B0 160 eablbi 24b Hudpiwellsmnd tieout 40,

about 50, abﬂké,_ogﬁlant%%@:g?%tba&%% @39}&& é?&glplég%%'ﬁbeg%/l. %b)c?.uteds?’@'grreﬁtbOUt 400
or about 500 1 _iM(1.e.,; x 10- 05 x 10-4K), or ‘about 100 nMto about 10

i i M or ab&wodltiv MbewtarsBiplogy MiteeneadhblishiBg fesoalatestand ohm\Wdey &fons | OnM
to about 1, abo bout 3 bou r abgut 51 EM. Faor exanmpl e about 30
to about 'Go TR HY g Brteahostgty Redlosf QB bedbi S FRT G R

enbodi nent, bhemfulticsHuldAlrgdrism ge. gl Ablatitn afigfa)). bh BetsaiSAmb&lifients HbMhosekdlh a KD
as 20 determ ned by surface plasnon resonance of approxi mately about 1,
about 50, ab&wnorgiumaddiestctlo, about 150, about 200, about 300 nM or about

1, about 2 or abotfe i@lvézn.tionl\ﬁllsolﬁ?o@ﬂ@ Ak %?Bﬁodutf:iﬁg ad Qrﬂp(le.gsmjs derid i gand
conprising a first anti-SA dAb and a second dAb to T_NI%RL the affinity
(e.g., KD andsgowd, rottispessfigregand} efdhginvenfronaeenpisaenprinagsemarecembiganf. | usi ng

Bi aCore) , of an ?@b its .t t s o %g t cﬁ? t 25100000
imes (e'5. . MaRsBPEaRd B4 b8t bbb e el B8 bndrsSuf® o000, or
about 10000 tuitadledit expiEOIOH of thersontbirenadidcldic 4¢id,0fhetdbg the resdmbliAlntf or SA. I n
one enbodi nent ,1 the serum al bu aaA i Sd humap serum al bum @1 ( HSA%). For
exanpl e, t hoNFOIFIE ACI ALOBTTIoRl 4BA ISP SATeHER i Py g BRI RatE M iout 10
PM  whi | e t heBREIELHEDishlafflSthbligat@r get with an affinity of about 100 pM
I n one enbodi ment, the serum . . . .
Reference is made to WO2006038027, for details of disclosure that is applicable
20  to embodiments of the present invention. For example, relevant disclosure relates to the
preparation of immunoglobulin single variable domain-based ligands, library vector
systems, library construction, combining single variable domains, characterisation of
ligands, structure of ligands, skeletons, protein scaffolds, diversification of the
canonical sequence, assays and therapeutic and diagnostic compositions and uses, as

25  well as definitions of "operably linked", “naive”, “prevention”, “suppression”,

“treatment” and "therapeutically-effective dose".

30 FORMATS



30 albumn is human serum al bum n (HSA). In one enbodi nent, the first dAb
binds SA - 74 - (e.g., HSA) with a KD of approximtely about 50, for
exanpl e awoun10f®472about 100, about 150 or about 200 nM pDetEzRé18/06500% Ual
specific ligands are found in W03002609, WO04003019, W?2008096158 and
W)04058821. The ligands of the invention can in one enbodi ment conprise a
dAb that binds 5 serumal bumn (SA) wthga.KD as determ ned by surface

pl asnmon resonance of about 1nMto about 1, about 2, about 3, about 4, about
5, about 10, about 20, about 30, about 40, about 50, about 60, about 70,
about 100, about 200, about 300, about 400 or about 500 la M (i.e., x about
10-9 to about 5 x 10-4M, or about 100 nMto about 10 la M or about 1 to
about 5 la M or abwifeses half-l1ifpduiscird imivere aapliatiorsaiimmenagebitling, about 2,
10 about 3, ; : 70 nM as
det er m ned bs&gtﬁ%]fl%‘%rgfbgﬁ%g%ﬁodnégy %S%%%%&%ﬁl&gﬁrﬁ%g 08?%3%11%) Slgﬁfbﬁ%&F irst dAb
(or a dAb nofregments Bivaddsighidebapded FGAFabm, 8dFva, dBsasuffie frenmapiddldayansar f ace

pl asnmon rgsonanc f . approxi.mtely about 1. . about 50,..ahout 70, abqut 100,
Pbout 150~ aot s Brst? BB H i SR Rp stien TRkbstor SRRy 3t v
one enbodi negtick tdigroflideSihd aiierseaaiitk, edxS, 1Haappllchtid habybenllintited@ny f or
exanple a linker of froml to 4 amno acids or from1l to 3 am no acids, or
gr eat er fthantl‘\?lré’r‘ﬁmlﬁl‘?ﬁ@%_@teé?e Ggreg Qneteﬁﬁ’ﬁfilﬂr}en‘S?ft@? inyentgon sglves ghis 15 or 20
anino aci ds. p}Jp1QNgy ﬁggglgig"ﬁﬁ&reaseéhbl@-ﬁ@@éfthé RESlds %Miﬁ@én%rcohs_}@:aﬂ?ﬁlg%ﬂgap

acids) is used to ent e potency (KB of one or both dAbs in
ant agoni st ) . pemisisacd timed iarthehddydif therfisctiohaltahavity gfdhelsgaadd ant agoni sts, the

dAb bi nds, hu 20 .serum al pbum n _and. co tes f.or hi.ndi al.hunin with a
anb_sel o2t oa TosH Ene PR OB ChEBF TR PR e 82
DOMZh- 11- 12, fdotliihto tHosd SkillEOMARe 4, DB fhail Be fddind DONErelid A 1B aRIThe KW M 16.

In particular odjnents of the |igands_and antagonists, the dAb binds
human serum §F3§H‘R¥ ﬂ%ﬁﬁﬂméﬁﬁﬂﬁﬁ%é H%?d%BPlﬁgﬁrﬁgarWC%i SR e 4- dAb sel ect ed
from the gropRardrRcARRdS hld@iOh Practical M3Aod® (196 & drate iVD0HRA0R9 for

di scl osure of these sequences, which sequences and their nucleic acid

count er part aPkarinaekinsest MiGivelde kD Byrromfrablished bahirgcd Deklur3™ Bev.wohe

di scl osu of ;t:h K Lt ext) I 6 I i ),
DOM7 m» 12|i%a SE l}lfi?f\}%ﬁi%kh ‘%ﬁ%’ﬁ% Blargacokere %6}545}‘%?%%%8@%& ID
NO. 476), DOMIF tiBes(aSEGch DniD théddtity (AUC) Half- DA -AMI( SHRitidhsNE prévEyd
DOMPr-5 (SEQ | D NO. 479), DOMIr-7 (SEQ ID NO 480), DOWIr-8 (SEQ I D NO
481), DOWZh-3°Q%8EQ I D NO. 482), DOMh-3 (SEQ ID NO 483), DOWZh-4 (SEQ I D

NO~ 484), DOVZh-6 ROMT B -7 (SE
1D NG 4b7) DO 35 (S 1B N B0y 6 SR 35 ( SEG (B RG480). o

DOWZh- 24 ( SEGMiablawomaig pptagpyany mubtispeediadigand N a «ompsitipoMrRpIong SE@NID NO
NG 406y 2 ot T8 e My Beslo TR B ey Bowbt 15
(SEQ I D NO  48899mbddavifiit; the 1dwaizehd bY tNOrang®®) 30 REWES - 45/minbieQ 1l BduNQ hdidkl) ,
DOVrr - 18 ( SE?hlol[l)rs,Nﬂlou?g%)Hour[g,qg/l{ﬁ[)ﬁr%,% hours, 10 hours, 11 hours or 12 hours. In addition,

or alternatively, a ligand or composition according to the invention will have a ta half

life in the range of up to and including 12 hours. In one embodiment, the upper end of

25 therangeis 11, 10,9, 8,7, 6 or 5 hours. An example of a suitable range is 1 to 6 hours,
2 to 5 hours or 3 to 4 hours.
In one embodiment, the present invention provides a ligand (eg, polypeptide,
variable domain, antagonist, multispecific ligand) or a composition comprising a ligand

according to the invention having a tf3 half-life in the range of about 2.5 hours or more.

30  Inone embodiment, the lower end of the range is about 3 hours, about 4 hours, about 5



10 (SEQ I D NO 503), DOMIr-20 (SEQ ID NO 504), DOWr-21 (SEQ I D NO 505),
DOWr-22 (SEQ I D NO 506), DOM/r-23 (SEQ ID NO 507), DOWr-24 (SEQ I D NG
508), DOWO-288/08E2Q | D NO. 509), DOM/r-26 (SEQ | D NO 5POY/EPRONMDS208Y ( SEQ
I D NO 511), DOM/r-28 (SEQ ID NO 512), DOWr-29 (SEQ ID NO 513), DOMrr-30
(SEQ ID NG 514), DOMrr-31 (SEQ ID NO 515), DOWr-32 (SEQ ID 15 NGO 516),
DOW/r-33 (SEQ I D NO 517) (See W2007080g82 for disclosure of these
sequences, which sequences and their nucleic acid counterpart are

i ncorporated herein by reference and formpart of the disclosure of the

present text hokrBabSir@ hdardNabsut 7otk shopATr BRFAPLAGE] It RRSE of flut EPRARE. | N
W)2007080392 dAbS (dAblO) dAb 10, dAb36, dAb7r20 (DOWrr20), dAb7r21
(DOWPr 21), 28 wlismnpor 4l etivey)a lignnd pF ooy @@W@E@dmé%WZWePWZM)

GADTT 29 Emﬂéﬁﬁ ’hféj@ﬁ@é Ge} BRTPEE) AR A {0t BN FrooSARSL 45 {Ber 2)
dAb7r 33 ( DO\/E]ﬁcB&)the mars%oﬁtmu&saboud%ﬁmg abamwma)abomwyaabémmzs) ,
?3%@9%37; h24 %%}W ﬁgaaM%ﬁ) gmghéﬁ%gt lsan fy dAba,

dAb7, dAbll, Slﬁpés%m(n%é’&aﬂag)t@ ﬂféﬁ%ﬁn&%ﬂlﬂ&b A@ﬁ@ﬂzﬁfe %@ééng@m&ln dAL7ML6)
dAb17, dAbI8, dAb19, dAbZ1, dAb22, dAb23, dAb26, dAb7n26),

dAb27, dAb30abainbBEyyrs dAkIirthal Ab®EdinwAb B4yillbateBic rmaaomcmbsabqut dAb41,

Sﬁﬁ‘;ﬁnE?Agibﬁwéqz&i%%%aﬁw%%%@%ﬁ;bijn B Ripsf 4BoUt13 B usP B0

dAb7r4 (DOMIr4), thArlGiton(&QWEera)iveld AthE dbdvid@MIdTia) the AT %(ewlﬁlﬁ)n,deﬁﬁxb?r 13
(DC]VI?rlS% dAb7r 14 ( DC]VI7r14 dAb7r 15 ( DC]VI?rlS% dAb7r 16 (DOM7r16), dAb7r17
(DOVrr 17)0  dAbgRnggor @B@WP?E ?n CIAPFHInED? Hgarplinporsding il i CpERBVIVING dng Ab 7h 2

o A e R e L P AT O L P
%Dgf%gégé153mm§?e(@fﬂwgwmd@m”mem"?’””aba“d.ogﬁd@?eﬂimm N rei 1
el ei ¢ ot a3 bauRveaiEka bl B STAr oGy APERRETna Tegtdh par

of the discl @ﬁwnqoo@i‘nohfaecomlﬁgmehﬁﬁéhﬂon s @ TANAL inviBic g aM@StobBursduoWN i n
brackets after the dAb, nﬁgdAb8 has an alternati ve name which is dAbl O

i.e. dAb8S (dmgrey/ml In one qpoggnens;the wrpsh e dhefiibsrangsis abwﬁ S0P ridpeuiti®an serum
al bum n and i fhol 80%
or At least Snnno0Eafefoon M B0 HopeRNFaRS: 7S o Al (Tne RN Y or
| east about ©BHpdimentat lijapdstcoadingito 87 dgvenronavill leas & AlE%lbUht ra@g%elmedat

| east about 99% am no aci d se i dent i th th m no. ) ence
of o dan_sel SEPLEC FROREPHE R AN e CNLT R hhY R ki 10 Mo faotE
DOWZh-11- 12, t+dXBht (0imd-onin/BONMBButl, toBﬁbﬂhSlAgéﬁm/mD@V&'bbolﬂii?o #dt DOMFm: 16.
In certain errbodl ments, the dAb binds human serum al bumi n and conprises an

20am no &%i dOYBEIEAEY- t hat has at |east about 80% or at |east about 85%
or at |east about Polypeptides and dAbs of the invention and antagonists comprising these can be

formatted to have a larger hydrodynamic size, for example, by attachment of a PEG

group, serum albumin, transferrin, transferrin receptor or at least the transferrin-binding

portion thereof, an antibody Fc region, or by conjugation to an antibody domain. For
25  example, polypeptides dAbs and antagonists formatted as a larger antigen-binding

fragment of an antibody or as an antibody (e.g, formatted as a Fab, Fab’, F(ab),, F(ab’),,

IgG, scFv).

Hydrodynamic size of the ligands (e.g, dAb monomers and multimers) of the
invention may be determined using methods which are well known in the art. For

30  example, gel filtration chromatography may be used to determine the hydrodynamic



90% or at |east about 95% or at |east about 96% or at |east about 97%
or at |east about 98% or at |east about 99% am no acid sequence identity
wi t h t he woi2om/@ei2d sequence of a dAb sel ected from t hePgmarRO10OMINSt i Nng Of
MBA- 16, MSA-26, 25DOMFm 16 (SEQ I D NO 473), DOWm 12 (SEQ I D NG 474),
DOWm 26 (SEQ ID NO 475), DOM/ir-1 (SEQ ID NO 476), DOM/r-3 (SEQ I D NG
477), DOWIr-4 (SEQ I D NO 478), DOMIr-5_¢HEQ ID NGO 479), DOM/r-7 (SEQ ID
NO 480), DOWIr-8 (SEQ ID NO 481), DOWh-2 (SEQ ID NO 482), DOMrh-3 (SEQ
| D NO 483), DOWh-4 (SEQ ID NO 484), DOMrh-6 (SEQ I D NGO 485), DOWrh-1 30
(SEQ I D NO. 486t 2 RMANSTit4sRER ! IAR:NGn B dcs fRQANRmAInd SERUBIMIMidERs, -
77 - DOWrh-23 (S D NO 490 DOWh-24 (SEQ | D NO 491) DOWh-25 (SEQ I D
NO 492), DORfrhg aeos|ysudinkebaprospopiiees g sebkney N d gally avpibin- 27
(SEQ I D NG 495), M :SEQ 97),
DOVPr - 14 (SEQ | D NG @O% 1(%(%%&%{\@(% %e 5 NO 49‘1’)%16( dl‘ g%dééQ ID 5
NG 500), Mnomer)(ﬁﬁ@wmlmepémyg OIDDVIﬁIGSImE apP@tpiD N@exmm)e wiaR7r - 19

bV 22 [ SERRRI IEICRB(0 i 51 Fiapdtf Rt hr B 24 SRR o

508), DOMIr - ZbkdePHERQ Hylard‘d%arﬁﬁ%)ze omvmfga&mo&aﬁ@ddlmaw@mmmom the27 ( SEQ

I D NO 511), DOWM/r-28 Q ID NO, 512), DOMrr-29 1(1SEQID r .513), 10
DOMPr - 30 ( SEBJopgsixgam. hﬁma@@bwh@f ltlsé@llreétwweé Blgané@m?m@;zth(ssm | D NO
516), DOWIT - SR REQUL R 10 DR FERiNDANI drihd sfa A Rp@RRcar €

t hose that appear in WZ2007 08036 dAb8, dAb 10, b6, dAb7r 20, dAb7r21
dAb7r 22, dAbeTESampllAleermattdmiraBSghﬂeﬁpmtezrﬁ dAb7r27, dAb7r 28, dAb7r 29,
dAb7r 30, ,dAb7r 31, dAb7r32, 15 dAb7r33, dAb7h21, dAb7h22, dAb7h23, Ab7h24,
Ab7h25, 7h26, dAb7h27, dAb7h30, dAb7h31l, dAb2, dAb4, dAb7, dAbll, dAbl2,
dAb13, dAb15HatiAlTd 6xtebNinlbYy; tach®bidBan shiigd® or €hNoBd thadlihbir@ses HABRSe indhA2 4,

dAb25, dAb26, dAb27, dAb30, dAb31, dAb33, dAb34, dAb35, dAb38, dAb41l,
dAb46, dAb47, dAb52, dAb53, dAb54, dAb55, dAb56, dAb7nl2, dAb7nl6, dAb7nR6,
dAb7r1, dAb7rs3, d’f‘ﬁg ﬁél i siROrdA Zﬁd7andqét%z{u§1 héjfb‘t?i%rc%@alsgﬁ@?rfc%sed
dAb7r15 dAb7r 16, dAb dAb7r 18, dAb7r19, dAb7hl, dAb7h2,

dAb7h7, dAb7hBCOMINETIRG OF ESAPGIHIE, andlmbﬁﬂqllhmdmg\bvhmgatlddﬁdg%q@ntmwmmhe
dAb7pl, d serum

al bum n can g@%%tgoﬁltoabmdlrﬁ%mﬁ% sagtltﬁoe Org‘@% é‘ggggg Jout 90% or
at | east abouiitidgdh%r egitopathak eﬁsdambmlﬂhvﬁszva%rcies&hbécbbaelnalﬁomxa%% ther at

cast about ARl 0t Ble hEARL DO P8 M2 Ak PSTHREFE LdRRLi, v L

albumin or anti-neonatal Fc receptor antibody or antibody fragment, eg an anti-SA or

anti-neonatal Fc receptor dAb, Fab, Fab’ or scFv, or to an anti-SA affibody or anti-

20 neonatal Fc receptor Affibody or an anti-SA avimer, or an anti-SA binding domain
which comprises a scaffold selected from, but not limited to, the group consisting of
CTLA-4, lipocallin, SpA, an affibody, an avimer, GroEl and fibronectin (see
W02008096158 for disclosure of these binding domains, which domains and their
sequences are incorporated herein by reference and form part of the disclosure of the

25  present text). Conjugating refers to a composition comprising polypeptide, dAb or
antagonist of the invention that is bonded (covalently or noncovalently) to a binding
domain that binds serum albumin.

Suitable polypeptides that enhance serum half-life in vivo include, for example,
transferrin receptor specific ligand-neuropharmaceutical agent fusion proteins (see U.S.

30  Patent No. 5,977,307, the teachings of which are incorporated herein by reference),



For exanple, the dAb that binds human serum al bum n can conprise an am no
aci d sequence that has at |east about 90% or at |east about 95% or at

| east abowO 20804120 at | east about 97% or at |east aboRCTEP1005208% | east
about 99% am no acid sequence 30identity with - 78 - DOWrh-2 (SEQ I D
NO 482), DOMrh-3 (SEQ I D NGO 483), DOMrh-4 (SEQ | D NG 484), DOWrh-6 (SEQ ID
NO 485), DOMrh-1 (SEQ I D NGO 486), DOMrh-71 (SEQ | D NG 487), DOWrh-8 (SEQ I D
NO 496), DOWrr-13 (SEQ I D NO 497), DOWr-14 (SEQ I D NO 498), DOWh-22 (SEQ
| D NO 489), DOWh-23 (SEQ ID 5 NO 490), DOWh-24 (SEQ I D NG 491), DOWh-25

(SEQ I' D NO 482jn ca@%?ﬁerﬁﬁtﬂeﬁﬁ@ell%d&goﬂgﬁhsfem&szelrlﬁ RehtbBR NOsAI861: Or
DOMrh-27 (SEQ I D NO 495) (the SEQ ID No's in this E agraph are those that
appear in \WIewfggosgeplonginsulin, insukingjge gigaph fagtor 1) rgeprtipinsulpaliken 22,

IR Y e G L SR (A U s e
dAD22,  dAb23 anitApRihand A5 | o AMRBIC SbARRFtided MR nhal ADZkum 3% aldAD34,

dAb35, dAb38, dAb41l, dAb46, dAb47, dAb52, dAb53, dAb54. dAb55, dAbS6,
dAb7h1, d2b7HEUdgAPPAE glypaptacn (inmddAb\ﬁv)galp%mb?ﬁtmymat«mtACH)Amh12

dAb7h13 or dé@ﬁ@ l%lcﬂoglo%ﬁﬁ r@teﬁﬁ'ﬁ’@ dAIW taﬁttthttolﬁﬁ)ngﬁ‘p A ﬂﬁi)s alm'f

A
al bum n and npri ses an m no aci d sequence that has ‘at ast about 80%
or at |east &boud- Bmhmprattﬂrﬂ%a%po Eh@elmo@wmlro@péttcotreﬁd\@menab@upor@5%3 or at

| east about | east ab or, at 9 r at | east
about 0056 anfond samiChaySEReaRER(C T et oS N Edkuiel of T2

dAb sel ect edpfot@aCRE), gerrﬂulp(RBm§hesltdpagquPm\t%pﬁ>teﬁﬁEQﬂﬂ®)Mcalaéaﬁas)er DOWMZh- 6
(SEQ | D NO: 485), DOWFh-1 %SE MZO I.D NO 486), DOMZh-7 (SEQ I D No487)

DOVFh- 8 é%Ethnélftﬁ@f%%)(M oglobip §eay). BT%E@HHB@WHWHH RS S

N 490) , DOVBfi2dh thqER Pqn&%alma ROMER: Og@Rﬁ EQ I D NO. 492), DOWZh-26 (SEQ
| D NO 493), DOWH- 21( , 7 (SEQ I D NO 495) (the SEQ ID

yoA'bs hl nt 2 16‘; par a§m&bh‘ Iafp@mts tfﬁ)getht? hatracabpl@amatrlﬁ IWQfggbﬁ@ ﬁ@@@ﬂ)f,, COEﬁ&t‘A&? h ié
7h22, 27 7 7 2
s anns g s AR and SR A fen RO AR DO AR ENR a6 0

dAb7h10, dAb adri, A@Abt?lﬁh?pesd)ﬁb&lﬂalﬁn atotbcdidb ditlodirrehtty ke, foant iicdiffarent

enbodi nents, the d is aVic. d t hat bi nds hu erum al bu nd has an
ani no acilgi s Byfierfdle advee s omer caeeh ac@?%ﬁ%%@@? tfﬁji}’&f)ﬂagenmoung

bone, skin, tendon, ligaments, cornea, internal organs or type Il 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,
fibrin, a-2 macroglobulin, serum albumin, fibrinogen (e.g, fibrinogen A, fibrinogen B),
20  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
chains (kappa/lambda)), transport proteins (e.g, retinol binding protein, -1
25  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.
Suitable polypeptides that enhance serum half-life in vivo also include proteins

30 localized to the kidney (e.g, polycystin, type IV collagen, organic anion transporter Kl,



- 79 - DOVrh-2 (SEQ I D NO 482), DOMrh-6 (SEQ I D NO 485), DOMrh-1 ( SEQ
| D NO 486), DOWh-7 (SEQ ID NO 487), DOMrh-8 (SEQ I D NG 496) (the SEQ ID
No's i n two0pzvagpaph are those that appear in W20070803%2Pr0100484985 dAb4,
dAb7, dAb38, dAb41l, dAb54, dAb7hl, dAb7h2, dAb7h6, 5 dAb7h7, dAb7h8,
dAb7h9, dAb7h10, dAb7h1ll, dAb7h12, dAb7h13 and dAb7hl4. In nore particul ar
enbodi ments, the dAb is a VH dAb that bifgls human serum al bum n and has an
am no acid sequence sel ected from dAb7h30 and dAb7h31. In nore particul ar
enbodi nents, the dAb is dAb7hl1l or dAb7h14. In an exanple, the dAb is

DOVZh- 11- 3. mKﬁBﬁ'M1g%aﬁm{®s 168iz6MD thS 1IN § -albhd0dchPoBerRtd) €250),

enbodi nent s, e dAb fgoetgd or antagoni st binds human serum al bum n and

conpri ses onérOt@W)lO@%hZF% ¢ BPg a8, SCORrYcompRpeRi Which bings dgd). yotains no acid
seduences. SRty 16 YR h%&rt P0;7I gﬁ%ﬁ%oaﬁtemggﬁ% %agdWﬁaﬂqu

dAb7h11 or d 14, Sui tab e’Ca at bind
t hose di scl opeudelnsnlOWDZQc&oZtﬁé)slkl@Qé_LﬁG@ra(tmhIbynmsmcfﬁcprcamds suwhmz@m@gaﬁgz

whi ch VH d t

horein by ePErEUEMAD Yot Out of e TameSraas Fiona hefls BB BRRRI Y
such as Sequ M@nﬁhﬁ%gohgrah@éé@nm%@m @ ﬁl\/KPSiE@Mﬂ4|\@l\/fP19)BM§QQU3nCG C
(SEQ I D NO 5 , l;}@(_ance D (SEQ 1D NO 5 ]guence E (SEQ I D NO 522),

Sequence F ( QE@ 7 BNE- 92t or Brigeicims (%qupbo ot NS Ahercoplin ueegpier.-H ( SEQ
N s T
NG 530), Segsdeaw).N (SEQ I D NO 531) Sequence 0 ( SEQ | D NO: 532), Sequence P
(SEQ I D NJ: 533), n | D NO: 534 hese uence nunber s
Corresponth ng 1o HULE G NG8o0 708595 1o o0 S 88559 (R ynx
N.Y.). In cebhaktia@aboedRERtSdinkhAG3 Wﬂﬁﬁowﬂ’b@ivﬂﬁ@l SHABRBst8 QbR @lnbum n
oot P SO PGS oo Nture 402, 042309 (1999)5: K40 (a Socmbor oF he TNF secapior
| east 1gan p
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)).
15  Suitable disease-specific proteins also include, for example, metalloproteases
(associated with arthritis/cancers) including CG6512 Drosophila, human paraplegin,
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),
20  transforming growth factor-o (TGF a), tumor necrosis factor-alpha (TNF-a),
angiogenin, interleukin-3 (IL-3), interleukin-8 (IL-8), platelet-derived endothelial
growth factor (PD-ECGF), placental growth factor (P1GF), midkine platelet-derived
growth factor-BB (PDGF), and fractalkine.
Suitable polypeptides that enhance serum half-life in vivo also include stress
25  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
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

30 to a disease site.



about 85% or at |east about 90% or at |east about 95% or at |east about
96% or at |east about 97% or at |east about 98% or at |east about 99%
am no aciwozegumure i dentity with ALBI di scl osed i n W200Z0803@2/062008Nny one
of SEQ I D NO5:518-534, - 80 - these sequence nunbers corresponding to
those cited in W2007080392 or WD 2004/ 041862. I n sone enbodi nents,
the Iigand or antagoni st conprises an anti:-serum al bum n dAb that conpetes
with any anti-serum al bumin dAb di scl osed herein for binding to 5 serum

al bumn (e.g, human serum al bum n). In an alternative enbodi nent, the
ant agoni st or | i ggmehb&OsTBcinS esvolvddiin Bt RensBi etdfudPRE ekdntplE, Bradbel( €. 9. ,
human SA), wherein the noiety conprises noni mmunogl obul i n sequences as
descri bed i nfa@on@bo&NgEN a ﬁesR%n- siipBqieecier hap ssefumeirisnkpthefl whickare ¢ hei r
nmet hods of p oA R i r I i i Oand
their sequen@g[gHggrl Q]{g%fgggéggg‘,t%g% 'ﬂ%rfgﬁcr%g)gilaﬂ;eé%%ﬁ%g{ gggglat?{&g#oaﬁgl

di scl osur e ofhiidhergs degiicenex) prEeniiangetlpGdronpderivhtidn thefaby exdlemmingigs noi ety

(e.g., alpumn 5.1 10.0ne odi.ment . a_(one or re) half-life

et andi no- moravy Peirige! i Benst g Il enie? rr P RSO SHE1 ogues
thereof) is eoNjygatgdvaBiassncl B3B3 1901 TNFRL- bi ndi ng pol ypepti de,
dAb or antagoni st of the invention. Exanples of suitable albumn, albumn
fragnents or albumin variants for use in a TNFR1-binding format are 20
described i n M) A0PREG U Zm Mgl di scl osure is incorporated herein by
reference and 1 or part of the disclosure of the present text. In
particular, the follow ng al bumn, albumn fragnments or albumn variants
can be_uggd In (g, DLESSN, ih BNERRA e TR MR hal By sllR 6l 9366, VO
2005077042, this sequé’nce0 bEIOI’lg exop i |tplr(§/ i cor%o?iagoe@ n ootahegb)r sent
di scl osure byeg edet gircic;ligdhd &rbptising dnraag MENER DUAY &f filBNdAS)P Thdtibiidego or
consi sting of _am no aci dsg%i-égﬁgatgf SEQ | D.NO 1 gg WO 2005077042, Al bum n,

or fragment ONFFAAPAASCIR B FTTSTTPUIRD 4 h Sheae PP A RIALES S8 ect ed
fromthe groymhGaasia$liéBshifld by @HasdpRGn@Licdhand $rabbd 18 BERohD, Myt in WO
2005077042, gb) amino acids 76 to 89 of SEQIDNO1 in W - 81 -

, about 3, about 4, about 5, about 10, about 20, about 30, about 40, about 50, about 60,

15  about 70, about 100, about 200, about 300, about 400 or about 500 uM (i.e., X 10”7 to 5

x 10*M), or about 100 nM to about 10 p M, or about 1 to about 5 1 M or about 3 to
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

20  determined by surface plasmon resonance of approximately about 1, about 50, about 70,
about 100, about 150, about 200, about 300 nM or about 1, about 2 or about 3 pu 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 Ko as measured by surface plasmon
resonance, e.g., using BiaCore) of the second dAb for its target is from about 1 to about

25 100000 times (e.g., about 100 to about 100000, or about 1000 to about 100000, or
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

30  albumin is human serum albumin (HSA). In one embodiment, the first dAb binds SA



2005077042; (c) amno acids 92 to 100 of SEQID NO 1 in WO 2005077042; (d)
am no acids 170 to 176 of SEQID NO 1 in WO 2005077042; (e) am no acids 247
to 252 ofwBEBQ@W@MN® 1 in WO 2005077042; (f) am no aci dsP2é@EPea0@7nodf SEQ
ID NO1 in WD 2005077042; (g) amino acids 280 to 288 of SEQID NO1 5in WO
2005077042; (h) amno acids 362 to 368 of SEQ ID NO 1 in WD 2005077042; (i)
am no acids 439 to 447 of SEQ ID NO 1 i n7)AD0 2005077042 (j) am no acids 462
to 475 of SEQ ID NO1 in WD 2005077042; (k) am no acids 478 to 486 of SEQ
ID NO1 in W 2005077042; and (1) am no acids 560 to 566 of SEQID NO 1 in

WD 200507704%.¢ 1®1§A’)tvhﬁhra ERTRbASxatdibbabke, fot Blafiplt abotemyend s 1a(md
anal ogs for use in a TNFRL- bi ndlgg format are described in WO 0307

whi ch di scl od®aué 1905 shest HWrid e Betats ef drabypeeidicdicandsarqfpyndHi ‘é’ﬁ)of389%é)9part
of the discl 9\5(5‘('5@)09(")14 REORI0RESAN L8 LEX wodddsR@gt i cul ar, the fol | owi ng

R _ .
al bum n, fragnments or varliants can %e useg in the present i nvention: Human
serum al buni n as fiesbgdndedf thn 1mmm5mne enlgpdimém Cbmgusseea @Al thhi lginds

15sequencg i nfor i an r at into the present
Sectoenrs LIl AT Vi kD bt AN S R et R RE ST gl o
non- gl ycosyl ah®ido @bdut pesboiutle, abhama&futﬁ%oam nBo@diodsbont 24 aBoift GMBoat
nol ecul ar wei &ht of 66, 500 ( See, Mel oun. et al FEBS Letters 58: 136

(1975); Behr 8fsbow 3 aboupad, abwté?@ abgut K&y abayt 285poutSfiribowt 4091 or abeyic ei
Aci ds_Resear ggg ?1\@31062 g%o%ﬂt I(Olggtgjaf)outlgl@mt br ab%ht ?d(} nM#o al%'u?h() u

&ar
261: 6747 (19 mor phic variant of anal og or fragnment " al bum n
as descri bedabdut \ed hﬂﬁﬁlt‘rﬁ u Mtoakbout Ané abddtl 10 nkesreboutd DnRILO ab&ﬁﬂ?))lbout An
al bumi n fragnent or variant as described in EP 322094, e.g., HA(1l-373.

D5HA( 1- 388) | alpgag 3. 3guh4 o ghoet 389) Forgxamplaehout Bgyo ahewt 79 Ak r@@?rrﬁ@ﬁk@én 1-
369 and 1-41 A gmjg ggm 399666,
e.g. ?nHA( 1- 1%{2“:8%(?%%% g‘b%)cgan %reg{gﬁgﬂegﬁl%tﬁte E%Q&)@ mé\}}?ﬁf X is any
nunber from bin@s 84 (239 HSA) vdth a KD as\dhermeinad bynefase phmmel) rdsaﬂa[ned: off e

t endi t t d.f
Chereof ) Ui o toutepBiFuiunit Tomenatrny fabng D ppbRtaast 2ipabaf o68 e
ant agoni sts @i §M@ohtY 8Pdut 0 abdut 3§ M8 Gf?@krﬁ&ﬁﬁﬁ&ltut% migst @Hd’se%blﬁd akbe

met hod, such as, by direct fusion to the TNFR1-bi ndi ng noi etfy (e.g., anti-
15 are linked by a linker, for example a linker of from 1 to 4 amino acids or from 1 to 3

amino acids, or greater than 3 amino acids or greater than 4, 5, 6, 7, 8,9, 10, 15 or 20
amino acids. In one embodiment, a longer linker (greater than 3 amino acids) is used to
enhance potency (KD of one or both dAbs in the antagonist).
In particular embodiments of the ligands and antagonists, the dAb binds human
20  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
25  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
30 (SEQ ID NO: 475), DOM7r-1 (SEQ ID NO: 476), DOM7r-3 (SEQ ID NO: 477),



5TNFR1dAb), for exanple by using a single nucleotide construct that encodes
a fusion protein, wherein the fusion protein is encoded as a single

pol ypept iwo 20tvziom72ai t h the half-1ife extending noi ety | @CRUEPAOIDO5I0DS
Ctermnally to the TNFRL binding noiety. Alternatively, conjugation can be
achi eved by using a peptide linker between noieties, e.g., a peptide |inker
as described in WO 03076567 or WO 2004003919 (these |inker 10disclosures
bei ng i ncorporated by reference in the present disclosure to provide
exanples for use in the present invention). Typically, a polypeptide that

enhances ser poMal4 (JEG B NO: whgpljcmar p@wﬁmeaWhD@Mﬂcﬁm naNaJr ally in
vi vo and mhlch reS|sts degra ation or re en o enous nechani sns

whi ch renpove? IANGE f3hh P@Mﬂ’rééﬁﬁ% 2)ﬁéﬂﬁi\47h 3Iﬁ%]?Qé9anpl e,
el ypent o5t i mgﬁ) %Mﬂ?ﬁs@(gﬁ?rﬂ@@ig@t ﬂ(?MHh%G(sEQ IﬂN?OﬁS?g, enpplect ed

from proteins fromthe ex ular natrix, protéins ood,
prot ei ns f oufBEQID tNE& 48bp &P N7z’ iSBQIDI ND: 4&7)|DOth2aI(SEQ§E@éO #1901 ei ns

o sease speoPKITPorEia L NEF o b ez R rq 14 N o R Awafep £Sdppb ™ ! 1

enbodi ment s ®fo: 4be), Dm)Mm Q@mE@ﬂDN(beIQs; DNV gIRQUISEDITD Ni: s«ghpwmhmst ead

of the 20 use of an | e va e domm
ant agon st _ofSI GANE PSE ROVIAVERBRGAD NG' 4987 oSt avem TORE: e oki 11 ed

addr essee ca | opolpIE e or all
3 of the CDR? Oﬁﬁa@d%%?g?eq??vgntl on 5{1 ﬁgpa{tgl ﬁgg@gr &Fﬁ@m%qs%g% grafted

onto a sui t abIIQe 500 DEM 7 ERfSES P DO: §@bI @OMWF@@(SEQ MNDb@Q%),, DamM7sgA

Seal ol e b BSEER L0 AT NP obRT A o sdbgs o=

ant agoni sts DEHMEY- w«sqummsommlmemq‘sm IAKO: 507)1 hOM7Tr-22SEQ,.IDSee
W2008096158_f or. details of how. to |ver e | ibraries based on
protei n scaf N&'é@ga 1\éé’fl %%W%N@péﬁﬁ FQrJDoN 6o 19@1\47&;}% such

libraries, tt@cgmd@%qﬁﬁmMmmE@mmprsm@b@mlbzo(rs@benﬁﬂaesn- 83 -

I n one enbodl ment, therefore, an ant a7gon| st the invention conprises an
i munogl obul D@M?rn@ SBID NB): 81 HoReM oY ((SEQBIWQhﬁIi&dBQM@ﬁB)(SE db has

bi ndi ng ec i fe~ T, e ons of
such & akb T NG SUbY PRl o SRE SR MRENB 0oL R ST LS G Do,
consi sts of saEhbnas, dxAb‘ch aquaeonaidshar elscﬂcaamlalcbmt@f)ammehn@qdﬁd&ed lefrem

ant agoni st can he a po tide t .co es a dAb a dAb)
"n & sui t abl BY friFege o é@ﬁp %ﬁﬁl% s 5ot "5 ﬁtﬁ?ﬁa@en(té“@(tﬁffé,%ﬁ??g Toih

scFv, Fab, FEIQ[ raﬁ{gﬂgtﬁo%}{ha@ﬁ @aﬂﬁl&kl@@@ﬂkﬁ&% | i gand that conprises a dAb
t hat bi nds TNF R% a secondp hat bi nds anot her tar Aﬂgr otein,

antigen or epi topéAb%(dg\blgbldéhllé?L %hﬁﬁa)ﬂbi@ﬁ’@@b@g@@)dééb ONHeR1).
h f
ant agoni s§ s ﬁ%ﬁﬁrzg]ﬂgr@rl\rﬁa'ft?%ﬁ)f ﬁA%ﬂ%?QBQWr%’}” rﬁ@gﬁ?ﬂ/ﬁ acﬁAt??r%a“ ety 0

sui tabl e anti nown h as, i ke
formats, chi (@@Wrmaxawmm(e@omr%m ddd r 2 d a2, dAl’uﬂr%r(Da)MVﬂiS)jl es

SI oL e el ABLLROR ST REEAY IGORPLIRORL ERy AUSAGRAX Jisaup chatrs,
and/ or |i ght (pORI7%2), @b 7re=DOMIEHNHAY 72BN 765), dAb7h22 (DOM7h22),
dAb7h23 (DOM7h23), dAb7h24 (DOM7h24), dAb7h25 (DOM7h25), dAb7h26
25 (DOM7h26), dAb7h27 (DOM7h27), dAb7h30 (DOM7h30), dAb7h31 (DOM7h31),
dAb2 (dAbs 4,7,41), dAb4, dAb7, dAb11, dAb12 (dAb7m12), dAb13 (dAb 15), dAbl5,
dAb16 (dAb21, dAb7m16) , dAb17, dAb18, dAb19, dAb21, dAb22, dAb23, dAb24,
dAb25 ( dAb26, dAb7m26), dAb27, dAb30 (dAb35), dAb31, dAb33, dAb34, dAb35,
dAb38 (dAb54), dAb41, dAb46 (dAbs 47, 52 and 56), dAb47, dAbS52, dAbS3, dAb54,
30 dAb55, dAb56, dAb7m12, dAb7m16, dAb7m26, dAb7rl (DOM 7rl), dAb7r3



15any of the foregoing (e.g, a Fv fragnent (e.g, single chain Fv (scFv), a
di sul fi de bonded Fv), a Fab fragnent, a Fab' fragnment, a F(ab')2 fragnent),
a singl e waroslve72domai n (e. g, VH, VA a dAb, and nodi fi edTEPeai0os0dDf any
of the foregoing (e.g, nodified by the coval ent attachnent of polyal kyl ene
gl ycol (e.g, polyethylene glycol, polypropylene glycol, polybutylene

gl ycol) or other suitable polyner). 20l nysonme enbodi nents, the invention
provides a ligand (e.g., an anti-TNFRL antagonist) that is an IgGlike
format. Such formats have the conventional four chain structure of an 1gG

nol ecul e (2 @@Wrgh@zkﬂ’ﬁf4QD®MM) diaghts (kans ,dAlbmrwmcmmmemnmmre of the
vari able regions (VH a have been re a dAb of the

i nvention. | @@wr%)n%mrﬂézwo abh. $hbH (N 7%@4@@1WM?1\7H r egi ons
and 2 VL 251 gdh A18XDOMY 6L K6 b ONe 070106751 {]w(bnmagg B gomai n,

| east one of Ich'is an anti - ccor di to the I nvention. The
dAb(s) or si ROMAHY) ddb7h1dDEM () dAWHER (M?hﬂdldfdt?&ml(ﬁoa/thg@Akaé f or mat

cmbod rent s, (OASTPgBaPe LD BETEDIERE A Baal BBy

TNFR1 only), (ID®M7¢1el)gdAbﬁﬂt2i(DOWﬁHl) YA 7AN QD@é{yhli) hd A&ig7hon (IDQM7h14)
specificities. 30 For exanple speC| fic and

conprises 4 dABE Tt (REMEpl)eand. dpéﬂpz GP%M@%M%W&%Q@Q@@% f‘[fldésﬁgt?}“fel and
conprises 3 Eh%@cssehﬂé{ce@%‘?chts@&ue%@éﬁeanﬁm fuefid é’m@&gm?c'i‘;?z&hﬁé iflbRotdat has a

different specificity; bispecific and conprise two dAbs that have the sane
speci ficity hedintbhyoetirinse airbfort gpae Oétht;cdrmbmuﬂwtf thgipfrésentgpxt). splierndtivei t y;

Spect 11 cily, Ty B R ek B0 PSR SRS MR P G IR it g
with a diffedabtospeaibBi@Aby)fromthe first, second and third dAbs; or

tetraspecific and conprise four dAbs that each have different
specificity. AntiHesiBinfs %9&@9%%#@%@ ds lyemanisgiany Ppyratngand gogprigeg gn

F(ab' )2, FabjymjdoVaci®&hYancs aat R apfeﬁﬁ%'b@lq 80b0 oPRARMRREE 8RRt or ot n:%stlagg%itl i ke
formats or antigen-binding fragnments nmay be nonoval ent for TNFRL

conpl ement aéﬂ%valtatdﬁﬁlstaﬁ’@dﬂfc%%;@aﬂ‘tkma@%@@én@@%ﬂea@feﬂbpuﬂ U, (W?blte@ﬁkl CI ty
( ADCC) f cti 0 b | f
Conon) o Y90 O P A8 DL A SR TR e LRy
(vari ant I gGsdfapame of laallArb selentsﬂamn uhegtomp)commtmgnf [, O g1 e]] nd}(nl\gwhle_b

2. 205, 757 &1 GNP Lbit>dgONTH: | s BT FEa e, DR I MOV i3l 335
Decenber 22, ptd#m-1615The |igands of the invention (e.g., polypeptides,

dAbs and ant agoni sts) can be formatted as a fusion prot e| n that contains a
first i munogl obult wﬂginr?@ﬂ@dvmm%meéiﬁdﬂnad&hugmtseﬁu@ Floigrai 2 ce@prisesep a

second 'W“Q&En%ba‘éldh ?{ﬁ@g#h%t NAalak gét%b&%%b/ or Lt&eﬂ?%o%?%%“&@h?ea%%%t can

further conprise a e exten i ng nol et or exa i gand can
conprise a fi90%t o1 anhaastodpoatLH%, or 8 lagst ebona%%bbteatdifcamadbnuttwas or 8t feas ed

Oty g IR LR o A o RIS R Pl 5,
al bum n. sequence of a dAb selected from the group consisting of
MSA-16, MSA-26,
25 DOM7m-16 (SEQ ID NO: 473), DOM7m-12 (SEQ ID NO: 474), DOM7m-26
(SEQ ID NO: 475), DOM7t-1 (SEQ ID NO: 476), DOM7r-3 (SEQ ID NO: 477),
DOM7r-4 (SEQ ID NO: 478), DOM71-5 (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
30 (SEQID NO: 486), DOM7h-7 (SEQ ID NO: 487), DOM7h-22 (SEQ ID NO: 489),



Generally the orientation of the pol ypeptide domains that have a binding
site with binding specificity for a target, and whether the |igand

conpri seswa2bioileer2p i s a matter of design choice. Howev@CT/EPeome/052005
orientations, with or without linkers, may provide better 25binding
characteristics than other orientations. Al orientations (e.g,

dAbl - 1'i nker - dAb2; dAb2-1inker-dAbl) are_epnconpassed by the invention are

|l igands that contain an orientation that provides desired binding
characteristics can be easily identified by screening. Pol ypept i des

and dAbs accooNiTig2s gsﬂ@ﬁ) INTY: €19, @@Mvmh (@EQ@DM 490y OENI$h-28i($EO $D30and
trimers, can bellnke to an antib 1\1% NEDSIQ@O% or both of
yh alkﬁ A

Cl12 and 8% 492n POM AP AEQ EH&IQ)&P?’)@PQ ) DEM Tend Al e,
t I : F
il encotiap e kot a1 09 o s 1

region may b i nvent’i on
nmor eover proWVOM%:-t (rsID NO: ﬁ%)sD@Mﬂrpldl (PREXID WO: 4919, BOM orlénBhQilbned dAb

i 101 ent* mehs h@?@%—“ﬁ&&ﬁaﬁ@ﬁéﬁﬁ%gwlﬁa@‘%ta.ﬂﬁ?éa@ﬁi%@ﬁé%) nave

been descri besEg mmemsgmwr Z'(III(ESEfQ IBNO?@U&) soMpi2 i (rsndalnN@nwsf)
signal i ng by bindi in_anti at _an e

conpet e di t BANY M A REREY A8n OO TPARHSERID NOs P acBBMET B £hFG 1D
conpetition ggn 5@?) %1\?*71”25‘@@(} ﬂ)ﬁog 509'?)”DUM‘M' M(@Eé%eﬁépﬁm I?DWrQQ assay

in which receptor i's coated to a solid support and corrpetltlon of the
domai n ant i bO¥RQ \HDNO [5il oY, DM At 21(SBAFED NoY: Sh2 ) BON 712 (SHEE Hedepdbd). i s

oo ot r L ol ARERRR SRRl o1 B R SRR D B 2R S B i et g
to its receptNo: 516)@@01\71@ 3B(SENFID Ni0gaa]). (theSRERITS Bl s, in #hifl paragopipat ithdsy e

TNFR1 i nhibitor wll 20i nfl uence on the binding of TNFa to the
recept or, regﬁf?ﬁmﬁrlpmé%@ﬂ%{)ﬁ% read-out for biotinylated TNFa even in

the presence of ulyhGORRGMY ahbNAABTONDARID DI LEAD. dAB723 fdtional cel |
assay, e.g. the human MRCS fibroblast cell line which upon stinulation wth

| ow | evel s oflAbRIRE, qAYr200ADGI2H dABGES, HBW Ve ARE3E, d/’Lh7831 Hohéder , both
compet i tiye gag;AYN GOMBEIIANS: | MR idns EAISR4 N bk BatgRERtion in 2

dose dAb7h30, dAb7h31, dAb2, dAb4, dAb7, dAbl1, dAbl12, dAb13, dAb1S, dAble,
dAbl7, dAb18, dAb19, dAb21, dAb22, dAb23, dAb24, dAb25, dAb26, dAb27, dAb30,
dAb31, dAb33, dAb34, dAb35, dAb38, dAb41, dAb46, dAb47, dAbS2, dAbS3, dAb54,
dAb55, dAb56, dAb7m12, dAb7m16, dAb7m26, dAb7rl, dAb7r3, dAb7r4, dAb71S,
20  dAb7r7, dAb7r8, dAb7r13, dAb7r14, dAb7rl5, dAb7rl6, dAb7r17, dAb7r18, dAb7r19,
dAb7hl, dAb7h2, dAb7h6, dAb7h7, dAb7h8, dAb7h9, dAb7h10, dAb7h11, dAb7h12,
dAb7h13, dAb7h14, dAb7pl, and dAb7p2.
For example, the dAb that binds human serum albumin can comprise an amino
acid sequence that has at least about 90%, or at least about 95%, or at least about 96%,
25  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 lcast about 96%,
or at least about 97%, or at least about 98%, or at least about 99% amino acid sequence

30 identity with



25dependent fashion. The |atter denonstrates functional activity for both
types of inhibitors in a cell-based system Therefore the specific aimwas
t o i sol atwodoreionr2ant i bodi es whi ch bi nd TNFR1 and i nhi biPCTiHP201005905 ona
activity in cell assays, however these domain antibodi es shoul d not
(substantially) conpete with TNFa for binding to TNFR 1. - 86 - To isol ate
non- conpetitive, TNFRL-binding dAbs, a setection strategy was designed to
enrich for this sub-class of dAbs. The approach consisted of using the
Domantis' 4G and 6G nave phage libraries, phage libraries displaying

anti body singl e vpon- g(mm&) emrbm 3 (SE’Q IheCAS), beaders gEpience
(see W2005093074) for 4G S5addi t onallg wth heat/ cool reselectlon for
6G (see W041BNEH8HY. 1?9%7@ %ﬁ&lm\@ré&ﬁ)e@ Nerhel (SFEUBANEXH 300 POMHE-71 wi t h

200 nM of bi e Rced R TR BERCR oMo (3P0 1836 B £F

bi oti nyl at ed usi ng EZ- Pierce cat "no
accordi ng toDLOM7mbA1(l$fEé2:IDJN@r49§),|D@Mr7h€2t2|(SEQ)ID NO14R88)ExDNIyh- @BII(SBE@J)IWn on

or e meubst el o i PTRARRCERR S 5T S5 2% 4P B No BREPERTZE e
with bioti nyt@@ﬂ)Wa%()PBQMIIﬁZMS(EQIUINO B9 o PDOM (RIO(SHY 1D Nouw$) 2, 75 nM
- round 3 nM and pull-down on streptavidi n-coated magneti c beads fol | owed.

In all roundsthe BEQRJ® Nep & hissrererand arethgteethaieareay i MRNGOPRAGe and bound

phage were el ut ediRys tyaP BAGIERLYRN %b%zzt QABIRLI Apapui R97h2§he
rationale is that those dAbs which are’ab to bind TNFRL i n the’

presence of HNFa26wdabdhYied4pdsiof dakih3y, (éﬁdﬂ dhbdl dakgy eéabl it HosE2, c@l’opbé,tl ng
with TNF e it 0 S [ f he
TEa bi ndf ng s PRt E Rt 7L BE ehg> P BB e e 1 BEs oftboly
rounds of phdgbﬂi&lh%tﬂd)’(b&h@d&bﬁ@ﬂﬁb%]%b% hiA3eNdksh42, anbl63 dwen® dbsped
into the p i pressi on ctor (see PCI/EP2008/ 067789;

162009/ 00585905 H SR hei Dy Gabse GABitle 4 B S ARC L USRI g 36 Ho bRk

bi ndi ng on BhAe ®TMAb7ANE, RROVR2 VESSA 3 bed Ay YE119- based vector. Expression
of proteins is driven by the LacZ pronoter. A GASL | eader sequence (see WO

2005/ 093074) ens ulm@ﬂg@cquéxodmrm theglgy behinds, husmingbluer dipgysin and gompBseeeni pl asm
d I
and cul tye e %&Pn%ra’&ﬁf %Hﬁen% thlzzr{ has lea%t%ﬁ‘g% %< o%t%'a%g?b%{ﬁhéé %%ér!at EQ%E??BH% dAbS

vect or, term nus o
wer e expr esséﬁl%abr :ﬂ)(l)eaﬂﬂ absmaese/o aamdt Roahbiun D6, puatildastedohic)7%, wnat eamal

characterisatjon, This onS| ste f determ nati o of inhibition of
TNFa- medi at e8°% gfha: ?rrf’é qaRt ahopjROe pajne agidsggudneg eefétga‘mhﬁgﬁawomd as wel |

as i nhi bi ti ofeqbncENFa dibndictigd FOmIthERbubRomidiRg@pt or bi nding assay (as
descri bed bel ow). Screeni ng of 6000 supernatants él el ded many TNFR1

bi nders. However, DOM7h/A6% Q’HPM #§2)ePOREM-H Y TRANG: #§38] ROAMb- eHEQpe,
consequeng | Y | r rsacept or
bi ndi ng 223295% HPOORTHLHISHG IBNRRAISOMAS £FJ B EEA DOINECER O
bi ndi ng assaySEQNID WQ: h&ﬁ)aﬁ@iMﬂjl I1(SEQE) NOi499), Bedderdd SEQADYSOs90), t hose

VRCS col 1 asPAFr 3 3 Nt A0Sy GAA S Baver kR 3 4RbaTPL  on 1 n

t he Recept or N@):ngh) QORASREY (SEQIW R0O3)95) (tﬂ@S‘EQﬁDQ%@[ﬂ/tﬁlslﬁat HRhAADRoddat a
for DOMLh-543 is not, 5 shown in the figures). These five dAbs were:

DOMLh- 509, D&t prrsaipn WoRANWI8A32).00MLh- 549 and DOMLh- 574.
25 dAb7h21, dAb7h22, dAb7h23, Ab7h24, Ab7h25, Ab7h26, dAb7h27, dAb7h30,

dAb7h31, dAb2, dAb4, dAb7, dAb3S8, 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



10 Test maturation of selected dAbs by error-prone nutagenesis In
order to determne the maturability of DOMLh-509, DOMLh-510, DOMLh543,
DOMLh- 549warrd10D@wvkh- 574, error-prone PCR |libraries of dAROTMAPR@0NS2008r €
generated using the Genenorph Il kit (Stratagene (San D ego, USA) cat. no.
200550) according to the manufacturer's instructions. Sequence anal ysis
reveal ed these libraries 15to have an avegage mutation rate of about 2% on
the ami no-acid |l evel. These libraries were cloned in the phage vector pDOVA
and expressed on phage. pDOW is a filamentous phage (fd) display vector,

which is based onpDMHLE {SEQ W ND:28I}yDOMIh- @(BEQ\IIM\@ mssa IDOMmun(muence
can be cloned in between restriction sites to pro ein

fusi on. The §RAEE4MNcBEME-TABL e NO:t Dnde@Myd- 8§§IE1Q HR)NIO ‘f%&@h@ﬁgg ID
20Sel ect tial ds of
el ecti onsﬁo%rlaéggggrg?ggphﬂgwsg tﬁ@@?ﬁbgpﬁew@ %70§bﬂﬁﬁasequen ial rounds o

i ncubation with anmounts o rotin n TNFR1 (R&D
Systens) (50 nM (dabhdAbY, dethA(oB&uiﬁsz)deJﬁd @AwmwzébwndAH)M After

expr assi on vARPBT HGRE. oap b AR A R S A R L S8 L Rl Bt mcor e

for inprovenents idmbichdititglak bnBbdifSnts MBE H1ABSa € B thecbihdstinahlseduhy e
parental |ineages were screened; dAbs fromthe h-574 | i neage showed

si gni ficant nlvpmovarnins sn amitoheiddicgsmce stl¢conl frah d AbAEN) sdrddeibdil.on t he

Bl Acore. Those dAbs with th ono e i ssoci ation
rate were purifie IBH@%‘H&P%&FI@E?@E’& Hfﬁggﬁé@’@iﬁr%@;{vq( dBle 1 and
Figure 4), tBnlestthdfhsislasdmgh- 1POVIUA-aadhcrioxafipML e dA%-iSDORPMLI4 37 4- 10,
DOMLh-574- 11, DOMLh-574- 3012 and DOMLh-574-13. From the exam nati on of

these dAbS, we exBrathgembediments, thg dAb; [igrydps aptagerdstibisls bpmpseT¥8si t i ons and

mut ati ons wh t A

specifically: ﬁ@rggﬂﬁm H%rlgfszdélg’w@g%hé%%%ggﬁ IQQf%&%{Kag‘g({rg%O&%%%?iﬁg) I n
search of anaaddéquenessfefoapet twowe tigenef tht EPRyaf EIOMAD 118 DM Eh-Whiéh conbi ne
t hese specifi tati nto a single dAb. The novel variants 5 engineered
usi ng DOMLh- %%2%& ABEET 0. oonn. 674 1 (G55D, H56R and K94l),

DOMLh- 574- 15 ( G559J1wb¢la @i%élbd V@Q‘lﬁﬁbﬁﬁ%ﬂxﬁn (lbdd R in6laBhokbER 1ad iKOA) ) |
DOMLh- 574- 17 (L45P, Gb5D and K94l), DOMLh-574-18 (V30G 44D, Gb55D, H56R
and K94l J5 an@0@lllze 5 7Ablyex NNBD@d iGMMO20@EBB03 Rt hKON P (sBiquguce aBYl their
Characterisation of these variants for potency in the MRCS cell assay and
affinity 10 ﬂ%?lelTNPMOWﬁefBPIAé@rlécqfﬂé?fﬁdEi?fé’dl Wueferaee prplornererf the( Tabl e 1) .

ATt oo andSofeREnEeRH Y Ristds TG LRI BARALEE | ane
t he dAbs i defBEQ IRNQIGIDNTequeste (HeXHQ HD NénS2indBeqoerst DUEEEHIDL BOh2dngh
recombi nati og of. \BERHEG BN A s Race FEY B R0H:5 ARLARS ¢ Qg ohest
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 ALBIdisclosed in WO2007080392 or any one of SEQ ID NOS:518-534,



affinity on Bl Acore with the highest potency in the MRCS cell assay. Were
val ues were not determned, this is indicated (ND). BlIAcore KD (nM MC 5
EC50 (nMwOoMm9s24-8 5.7 10 DOMLh-574-11 200 800 DOMLhPETAPI®02320030
DOMLh- 574- 13 44 300 DOMLh-574-14 ND ND

- 80 -

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
20 described in WO 2005077042, which disclosure is incorporated herein by reference and
forms part of the disclosure of the present text. In particular, the following albumin,

albumin fragments or albumin variants can be used in the present invention:

o SEQ ID NO:1 (as disclosed in WO 2005077042, this sequence being explicitly
incorporated into the present disclosure by reference);
25 e Albumin fragment or variant comprising or consisting of amino acids 1-387 of
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



DOMLh-574- 15 20 300 DOMLh-574-16 1.0 8 DOMLh-574-17 8.4 20 - 89 -
DOMLh-574-18 DOMLh-574-19 4.117 ND140 EC50 neasurenents were determ ned
by G aphpasio 2Prov®m20The EC50 nmeasur enent for DOMLh- 574 i CegtPeomioszdos o be
approximately 200 times the EC50 nmeasurenment of DOMLh-574- 16.

-81 -

2005077042; (c) amino acids 92 to 100 of SEQ ID NO:1 in WO 2005077042; (d)
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

5 in WO 2005077042; (h) amino acids 362 to 368 of SEQ ID NO:1 in WO
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.

10 Further examples of suitable albumin, fragments and analogs for use in a TNFR1-
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
15 sequence information being explicitly incorporated into the present disclosure
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
20 (1975); Lawn, et al., Nucleic Acids Research 9:6102-6114 (1981); Minghetti, ez
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.,
25 HA(1-388), HA(1-389), HA(1-369), and HA(1-419) and fragments between 1-
369 and 1-419;
e An albumin fragment or variant as described in EP 399666, ¢.g., HA(1-177)
and HA(1-200) and fragments between HA(1-X), where X is any number from
178 to 199.



5Speci es cross-reactivity of DOMLh-574-16 A significant advantage
for an anti-TNFRL dAb woul d be cross-reactivity between different species.
G ven t hewbizmomd7200nser vati on of the sequence of the epCrapedtoOs®mns domai n
of TNFR1 between nouse, dog, Cynonol ogus nonkey and human (figure 6), it
woul d be exceptional for any antibody or single variable domain to
10recogni ze TNFR1 of these different spegies at simlar affinities.
Therefore, we tested the ability of DOMLh-574-16 to bind on Bl Acore to
nouse TNFR1 (R&D systens cat no. 425-R1-050/CF), dog TNFRL (R&D Systens cat

no. 4017- TR- 0254k} aqbick duncts) HaNEIRE ek f36n DYl @ye).g., SBUmiIDLSRi@RPEr | NENt S
the TNFRL was biotinyl ated usinghEZ-Link HS- LC-LC-biotin (Pierce cat no.

21343), accopid fggnats #d sralagueschaiped) isgsadiorfemat g OWER 1 -Pwdingwed by bi ndi ng
of the bioti T [FeleLY I i use
oxper ment 5) YR BT s o BRI M Bl Rt S B SRR C iR T
Subsequent | y suiRbiirhetbdd} sudh asalsy dingcetised totherT NitRiabindimg usecta felg dadi- TNFR1 and
bi ndi ng S itqred.on the Bl Acore. . Exanples . for binding tqg the different
opeci oo ave JRGRIARFE e Gpalie PVARGRG i RIS T s Rl et fisleh;
Table 2. 20 @loedh|wherddMeuSdut pibeisl Brenosdet at e sinBiegatypbhtidel dhyinbiifdiheg to the

different TNFRl species in contrast to our previously described
(W20081491 483 -EEnsdendinapoight peprgdr- A AstaemeHy tothe JOBR1itding wRished

WLl g i INSER g gty el 08y e, RS
dog and human-eTNRRINdesinet erdemartbed by VBl R56607 Va1 J00RPA1 D Gbessdokot o be
dter M ngq by BLARGT {2ty L AL 90 rnd S JAEEH AR PRELTORL Hurn
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
25  as a whole is to be construed accordingly to provide disclosure of antagonists using
such domains in place of a dAb. In this respect, see WO2008096158 for details of how
to produce diverse libraries based on protein scaffolds and selection and

characterization of domains from such libraries, the disclosure of which is incorporated

by reference.



ND* > 500 nM 0. 47 nM DOMLh-574-16 20 nM 20 nM1 nM Data estunated using

t he Bi oeval uation 3.1 package Next, the potency of DOMLh-574-16 to

i nhi bit TWbaemaditrbed cytotoxicity of nouse cells (L929pCarep2omiosiont i on of
TNFa- medi ated, IL-8 release of Cynonol ogus 5 nonkey cells (CYNOM K1) was
eval uated. Both the standard nouse L929 and CYNOWKI cell assays were
perfornmed as described previously (W200938027) and bel ow. Briefly, nouse
L929 cells were incubated overnight with 100 pg/m of nouse TNFa in the
presence of actinonycin D and a dose range of DOMLh-574-16. After 18h, cell
viability was ghegkesbadthert MetcBsle againhgbnikhe tRXMEbtRA4ohpriceAseNt rati on.
In the 10 Cynonol ogus nonkey CYNOWM Kl cell assay, cells were stinul ated
with TNFa (200mpeggiebulinsimgiarripble dpmaiprosdemar wFibedyddab) thahkye barding

DOMLh- 574- 16 i ' ' : - of IL-8
was determ nélg%{mg&;g&em%?gg@ﬁ%? %ﬁ%&?@ﬁ%&%ﬁl@?gﬁo%&eﬁp@%g?“r?g‘% at he
concent r at i opuitbleDOMIdt- Fiie aritGgonkso carblot hpadwhdptide/ thesconbBOVbhsusi4-dYd, was abl e

to efficigntly inhibit. the. TNFa-nediated effects, Its 15 .potenpcy was -250
ot hes ottt Byl Tobet Sarp BRs Bt Sued§idhes by Y HEl iR 4
Cynonol ogus gaBkKeMh&YNRVIKE dasF aya (ufithle f&al sadithska)antiDdiBSBrnif $&1f LISG-
denonstrate functional, species cross-reacti via_y of DOMLh-574-16 in

cel | - based adika{psmatapehivin Fal, Faks E@Qt)?)oﬁr_ %@a_b@}@& ledigand ti’@B%?é@HlS%Sna %‘P that est
mat ur ati on_aggqt FRFRE M b Se@hd UAS HRBRIO ARG SRLARSEI, it MRS akhded to
use DOMLh-574-14 as the tenplate for further affinity maturation. Wil st
this particulag sdmm aloenmdt the nost potent, it does not have any franework
mut at i onsg, conp dto,.ge i ne DP47 .franmewer k nd s therefore. chosen.
For af 1100ty mehcniap s A A d i L BTRARESS B0 MREm R BE hPLGues ™
anpl i fying t heidbbR8sutabld antitghdly Hernfand thavsirdinow ig ahwirt, sadh AeRG-AG10ARataNd
A330 (COR1) L, AS1000,and, A0, (COF) and SR and 4800 S R

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.

30  For example, the IgG-like format can be monospecific and comprises 4 dAbs that have



was made using the follow ng oligonucl eotide conbinations: AS1031' and AS9
(CDR1), AS1032 and AS9 (CDR2), AS1033 and AS9 (CDR3). Using SOE PCR (Horton
etal . Gerwo 200/09pR2 (1989)) the two CDRL PCR products weCe/Epeniionmdst o
create the CDRL library, the CDR2 products for the CDR2 library and the
CDR3 5products for the CDR3 library. For all reactions the SOE product was
then anplified with the nested priners AgH39 and AS65 and |igated Sall/ Notl
in the pl E2aA2 vector, described in W2006018650. The random sati on

ol i gonucl eoti des (AS 1029, AS 1030 and AS 1031) consisted of fixed
positions (i pdise@tesechicit; SigptctRl antl @binBriscBBAHALR thiheV B senclYRYfiedy and

ol i gonucl eoti des have the indicated nucleotide at that position) and m xed

10nucl eot i de2eshgsksibrtheas p dtffeasnt srecHiity ohigecdissad comipiseciyo dade thas b vst

ol i gonucl eot 'ﬂ{é%ﬁm}é‘séé&ﬁ@t‘&%nh o Qﬂﬂiﬂﬂgﬂ{avg H%Blﬁ%h%ﬁt Cfﬁfelteﬁ{ s}g{ﬁﬁ ft>tr;i on and 15%

wi || have an equa It "between the remaining three nuc ides. Three
di f ferent |i brsaedibsawkranprepnsechdissiang dBkAtidit bplediic somsypeabtitp bERaA2. An

al i quot of t |i.prar.y. was used. to tran rmE i and sequepced,

el ot ve o AR il St Re gt S s R 80 St s AR BSS e ai ned
15 many nut afirdscoidra@s shitde KsDRstetrSpb@fit hhconwrise fRedABS fRdeddiihaged n vitro
conpartnental i sation in_enul sions and DNA di SEL&% .t hrough the scArc DNA

bi ndi ng pr ot EifFré skec\ipHB0 0 1sESR dINg fiemerh of ehiie Brmae(estitbr (@Re
carried out Ryt N,%LFV)WQh Béﬁregﬁ‘é‘@' ﬂlgonteféﬁlbbﬂi%{cﬁf,'tl?esl_g@@l!ﬁ?erf%ﬁats FOMfigkQunds of
equi librium sel ections wth 20, 20, 10 and 10 nM bioti nyl ated human TNFR1

( R&D Syst ens pindingrfeghehis oy coyormavlent ROTNERhd¥ cofnpinfent adtivatel adltdaron i n
the presence_of 13Q nM.un-hi otinyl at.e 1. and 5nM bi ot j nyl at.ed hTNFR1
for o & 30250 oY TrEM st T AT B eladhiin b ere

al so made usufzonkedrhatbnpdesies], (ht 4eG-tiknfbsmafcas edrgsist amutdied @haintf or

pool ed |ibraries). Li br%r}% fi Eln.ess during the .s.el.ect.icgf')n gr ocess, was  assayed
by real - ti me SR (VaRE shieDAanGPYRErcHRPhE AN SRE Hadiphi FearacBRSgdor n
vitro titrat bbb i eRRpdne (8 e PRRMBL Y @B 3 24918 B: MordR3ER A1 ox des a

semiquantitati vé measure of the ‘average affinity of a polyclonal dAb

popul ati on byYAeddu¥ipigan efué, WMDUIHEIBKL, Paecothicng2.DRX n conpl ex with
dAb- scAr ¢ pr ot e} h 1S C: Iy y - i ge. ter. in vitro
expr essi ESn r eag‘ltﬂlgoﬁ a?&ns S0 eulg ?%nglogg%gf ?‘lﬁgé%)%%(’)Qéte;gr}%}@%&ggﬁgtﬁg{aﬁoee | i nkage) .

The hi gher i $ortmaged asacfukion podteih tiputordKs afitse imsnagdabolie kiadle viaHigbleor e pot ent

is 30the polyclonal d opul ation. Sujtable ference points are e
bi ndi ng |everigmeffl%f£ﬁfé%d3re§ y o acies%i_ W%Oﬁ[?ﬁu@b%eg viriablk doge n-cﬁg_t ed
with irrel evagfiredQtdhgerandas Retcf bcﬁnlms@qlhag.ltf@eitaﬁiig&%%t@ge KR akafbiwi th
target antigen. DNA tenpl ates recovered during the ditferent stages of

sel ecti on wefhe lgandicadopprise 7 fipvirereeghetiudinismgld viriable dagpaim thagngpfused ut i on.
In vitro,gxp i r I i g Pro T7
£ col i ity acredlydlls Aan LARGmIRRIG el dhRadtnih NEUR) (P e,
0.05 | A of 340mnhdgetiulinlsihgtoAlri3bla dompimrthRbdirhis samoh QbinihA of 1.7 nM DNA
tenpl ate. The | 1s of Strep .The Fast plates were coated with, .

bi of i nyl at ed hHEERRIY Shetenbior GE e paD petife pmariinyt i updig e yith, Bsa
negative conbiding(sPectfidify fof a targl/ 4l vietekiheighnd EdipribedWWlifikelis & @RFer of
tenperature, followed by three washes with buffer C?(lo nmv Tris, 100 mM

KCL, 10 0. 059sTgRe@riczo Hosvehap myesioricaiions. 1ivar mithayt linkgrsymay proxigsrbeyai on
react 1 ongs ﬁ%@di@%gﬁaggﬂs&& ﬂ%ﬁ%g%? bril {ltﬁ)%s.hgwo%i’e{nhg&{\%e(?.'lgls &%@drﬂl&r-ﬁ%zw

usi ng bu in two Waliquots to trep
Ther noFast pldab2lihkBegkytd) atdkncpnensiwilsl the ooerttet an tignnds teai coptan ed hTNFRL or

o o bt e e MRS IR i Bl P GETREE R gty e

screening.

Polypeptides and dAbs according to the invention, including dAb monomers, dimers

30  and trimers, can be linked to an antibody Fc region, comprising one or both of Cyi2 and



15 nol ecul es were anplified using oligonucleotides A579 and A580 and i Q
SYBR G een Superm x (Bi o-Rad Laboratories, cat no. 170-8880), which was
used accowodizng/er2oanuf acture' s instructions, and anpl i PCTAPR@0/063003 €S
were: 2 min 94C, followed by 40 cycles of 15 sec 94C, 30 sec 60C and 30 sec
72C . The anobunt of DNA was quantified on a BioRad M ni Opti con Real - Ti ne
PCR Machi ne (Bi o-Rad Laboratories, 20 Hegeul es CA) and anal ysed using
Opticon Monitor version 3.1.32 (2005) software provided by Bio-Rad
Laboratories. Standard curve froma sanple of known DNA concentration

covered the CaRA6mhingMnd0PtidMIH% Hfke FEiSE UF @ expEple! R @RodikP libshdsent h
round of selection, the fitness of the library increased as each round

recover ed noHBKGINA atsHEHE HusEopfeyrsense foyhbisegiondnayahe wed torerahgichver age
nunber of 25 ngﬂi g, dAbs was increasing. Fromthis point onwards, no

i ncreases meP en I'n the level of recovered DNA as deternined by

real -ti me PCR, Eugg‘@sltlomglotdwtr raodil¢s dmats, rmmgdsndgfolwedrect thon wer e not

yi el di ng |gn i cant (P@% i mprovenents in dAb affinities. - 93 - The
sel ect ed %opﬁ(g??%ﬁmﬂﬁ ’%ﬂﬁgmﬁlﬁnd 14 were cloned into a pDOML3 vect or
(see W2008/149148), sequenced, expressed and Bl Acore-assayed for

di ssociation rate constants in unpurified form 5It was found that the
library diversity was greatly reduced, with a nunber of clones displaying
i nproved (2- gxiERhsDirft gfeMyation rate constants as determ ned by Bl Acore
dAb supernatant screeni ng. DNA sequencing of these inproved dAbs identified
DOMLh- 574- 25 to DOMLh-574-40. 10 The beneficial nutations identified based

on t hese,dAbg are |liste el each CDR separately (nunbering according
to Kabat)lﬁI Cgﬁ%-@§ggpég§%%éiﬁ%ééL¥y nutated to I, L or F. CDR2: Sb2 is
beneficial ly mutatred differént@icchanidia 1n}ﬁb1b§ﬂgﬁzﬂin(gloa|t}iey1"mlﬂfeﬁélﬁdr I @5P) kdveE,
15G4 is ben f| cjally Ao T57. i s benef.i ci IIy mutated to R
K or A A60 heéi&’q%&g%wg%@dﬂ%gﬁ cogsistp of inhibitipyra ﬁl@ab%%{l cially
mutated to Eblnla‘n@ra (@ma%gntfbédybf%nﬁtlﬂ@l & én%gﬂyﬁ@\kﬁé;e ithﬁthEs direcd? wiiRBe E100

is beneficially nmutated to Q is beneficially nutated to
E, V, H or Kbindingfof I3{Fo forniss I@EIMOFZTblﬁ cenpeitsion POMHdETRIBY] ine1 a0 38rand - 39

\_Ng‘i r ?gg@l nge% a]%[ar @ig@ng ﬁ,'sag PI{ Rh¥h \%c%&mr' Q%oa 5 é)Oflld%{llg)&% %@etﬁ?on 0%5
the domain antibody with biotinylated TNFa for binding to the receptor is determined
through measurement of residual biotinylated-TNFa binding using e.g. streptavidin-
HRP. A competitive TNFR1 inhibitor will block TNFa binding to its receptor, leaving
no TNFa signal. Conversely, a non-competitive TNFR1 inhibitor will have little

20  influence on the binding of TNFa to the receptor, resulting in a continued read-out for
biotinylated TNFa even in the presence of uM concentrations of inhibitory dAb. In a
functional cell assay, e.g. the human MRCS fibroblast cell line which upon stimulation
with low levels of TNFa (10-200 pg/ml, for 18h) releases IL-8, however, both
competitive and non-competitive inhibitors reduce the IL-8 secretion in a dose

25  dependent fashion. The latter demonstrates functional activity for both types of
inhibitors in a cell-based system. Therefore the specific aim was to isolate domain
antibodies which bind TNFR1 and inhibit its functional activity in cell assays, however
these domain antibodies should not (substantially) compete with TNFa for binding to
TNFR 1.



25 dAbs were chosen as they represented the dAbs with the | argest

i nprovenents in BlAcore affinity and therefore conbinations of these dAbs
woul d hawsothw/dse¢md chance at identifying novel sequencesT@EPRi0AsIvaRNCed
affinity. The resulting reconbi ned dAbs were DOMLh-574-65 to DOMLh-574-79
and DOMLh-574-84 to DOMLh-574-88, of which DOMLh-574-72 (SEQ ID NO 2) was
t he nost potent. This dAb was 30subsequep¢ly used to eval uate the

usef ul ness of individual amno acid nutations by - 94 - using -72 as a
tenpl ate and introducing am no acid changes to produce cl ones DOMLh574- 89
t o DOMLh- 57478 3sold8OMihcdnfttiti0 TNFRIChhAMS dAbd 4%clcdfiéh M%bv@lﬂemé&ﬁ t6 0
DOMLh-574-180. Most of these clones were expressed, purified and assayed
for bindi ng &¥id fachisesubrbsepldAl SnTh%@pmels,ce@pqteda%fglagngébfd%mw@aé@

stability as pr ot ease
Stabi 111y ved agy SHb Rt RS BAErEGabR BTy AR i IR

decr easi ng adownains e;qfre$¢cyfnsmmhe( @ASirbageer svGichie (SEWWMSOQWEM'( ﬂGmnd\/as
per f or med, at ere ntr tlon 8.5, 4.25 and
ey Al S GG ERBFBRFieRM oy G GRE PR - hensoitbenn e 37 c
for three houb&rlemerepﬁ@b@teﬁmﬂo@nd ea@ﬁhlzoo nMSflﬁbﬂ@@zﬁéﬁthnzﬁﬁﬂNBﬂl (P&Di ng dye
and the 10 anounts of residual, uncleaved dAb was determ ned on a LabChip

90 system ( CAYY{H&y cqtinped ek BhEekiptinytred Hyiag EZigpbVER-T¢ ditebiotn (Rictsp 64t
30-fol d pot eqgy jhamy 9&6 to%@&ar%@ﬁkef’z ﬂlstjrﬁctlohgbefo‘ﬂto%& bPgudlaBwhegd for

affinity maturation. potent In the assay are:

DOMLh- 574- 10@tremmln+¢oaad1magzetlcmmam@@andmquegre-mmm 156,
DOMLh- 5745162 . F%FC\I% 5 180 e 151 ri singl f ound
t hat theilgtru ura p%PKrr/fnaufls f or affrlohnil(f‘%)f %t]%l %f/vlt%)lr? 3n¥1a and and t he

prot ease st abpdprdtychaint fdr18000NAY (Z0am1 alf@undlzt fwhm roudh B IndA) arpullabwinhe
listed nmutations inproved affinity t nM r s. determ ne

Bl Acore, the§" S vidn cpedmariie dgad 1305\7%1 F%@P%Pa%eeeaéé évér@v‘li%g@f%wms
and W200814914R efvtakt 1&11%9&% € hhPEURAR pRESWE aRt % di M ni ng
protease stability gf'%ﬁ 1 O% t he ot hgrg%anof mut at?ﬁ%%gmo \S/tl( aba{t

nunberi ng) \A/aJsamIdrfgﬁaflmeqTJ@rw‘Ilqpaé@slS@@i thoegid At whiehareipblstto pingtIBdgR! iwtthhi i ty,
albeit at.th ol ffi.pi

conpar edtl\SMt re@éﬁ%f ﬁgr tets&?dé%cf ?e&ﬁ&lf enﬂ%?%%%a?%o%% gﬁ%@?éﬁﬁ%%‘bs are:
DOMLh- 574- gﬁzoum\dﬂ.he ﬁymadmav,n,mmpmla%ulrmmemomﬁdmmh-574- 129,
25 DOMLh-574- 133, h-574- 137 and h-574-16 igure 12).

Char act er i saf8RetiseAGs PSigg dhi ﬂ%&"ﬁ%@@%%@n S S%ﬁ’ggﬁs%‘??t‘?ﬂ@’ cgfadones or

Bl Acor e bi ndbagb@nouMBCES akEb weRSESNEdRRb BRCYD ORISAIRS B exRbssioh @@W@Ts@@ dAbs
were chosen for further characterisation of binding kinetics to TNFR1,

30pot ency i nPEITP2RGYAGE EAnW B0BRIR)S e folnvsgsint /ey cxpsssien andishesseing
exper i meRy s ?&stlndlng on BIAcore™. The pDOMS vector is a pUC119-based vector.

Expression of proteins is driven by the LacZ promoter. A GASI1 leader sequence (see
WO 2005/093074) ensures secretion of isolated, soluble dAbs into the periplasm and
culture supernatant of £. coli. dAbs are cloned Sall/Notl in this vector, which appends a
myc tag at the C-terminus of the dAb. Binding dAbs were expressed at 50 ml scale and

25  affinity purified for functional characterisation. This consisted of determination of
inhibition of TNFa-mediated signaling in a MRCS cell assay ( as described below) as
well as inhibition of TNFa binding to TNFR1 in a receptor binding assay (as described
below). Screening of 6000 supernatants yielded many TNFR1 binders. However, the
vast majority either bound an irrelevant epitope, consequently having no activity in

30 either the cell assay or the receptor binding assay, or were competitive as demonstrated



- 95 - were expressed in E. coli and purified using Protein A streanline
followed by dialysis in PBS. The 12 dAbs used for this characterisation
wer e: DOWD-2Bi0M0972p DOMLh574- 109, DOMLh-574-126, DOMLh- BC4AEP3@0/052005
DOMLh- 574- 135, DOMLh-574-138, DOMLh-574-139, DOMLh-574-155, DOMLh-574- 156,
DOMLh- 574- 162 and DOMLh- 5574-180. For certain experinments DOMLh-574-16 is
included as a reference (figure 13). Bingyng properties DOW100 dAbs
(anti-TNFR1 dAbs) Bl Acore was done to determ ne the association and

di ssoci ation rates of the different dAbs and in that way establish their
binding affi iy réc@lﬁtob@ﬁlbmggﬁsﬁ? mltﬁamgwﬁl?ﬁajorl@ Rypeafck ARy Ss YahGedone

using biotinylated TNFRL Systens), of the resq%ectl ve species, coupl ed
to streptavi éﬁhsﬁ’bé}hémbwn’d&“ﬁ@ on BEAGost (Fogusel L by) | }té‘@ﬂwadﬂﬂéﬁ MRC

concentratlon e The res ults e su [ise bIe 3. Al
dAbs show hi § %ﬁoﬂleg}\ﬁ%ﬁﬁ;) HgmRTE ﬁn%"i{ﬁ:@ %mgnt% "o asq qlof as good
affinity fOFBEﬂlhﬁg%AéEwmglﬁrKB) ﬁaermM:d fivhisiqed Mlgsr(aﬁt@eoﬂmomh ﬁBfls mitty of
about 20-fold between_ 15 hunan nmouse TNFR1 is quite supprl Si ng %[ven

the limted skyuendle ﬂ@%ﬂ)oﬂiﬁs%ﬁ‘f%\%l?ﬁ WeasRONHA-HInRPMER

i ndi cat e thepagsiagh@boRfiighl y conserved motif in the recept or Tabl e
3: Bl Acore anal ysis of association and di ssoci ati on of DOVM100 dAbs for 20

human and nouse TNFR1. The npbst potent anti-hunan TNFRL dAbs tend to al so
be the nbst potent anti-nmouse TNFR1 dAbs, e.g. DOMLh-574-138 and

DOMLh- 574-156. DOMD100 dAbHumanMbuse KonKof f KDKonKof f KD (x105 M s') (x10-5
s-1)(pM (x105 Ms (x10-4 s-(nM

10 Test maturation of selected dAbs by error-prone mutagenesis
In order to determine the maturability of DOM1h-509, DOM1h-510, DOM1h-
543, DOM1h-549 and DOM1h-574, error-prone PCR libraries of dAb mutants were
generated using the Genemorph II kit (Stratagene (San Diego, USA) cat. no. 200550)

according to the manufacturer’s instructions. Sequence analysis revealed these libraries
15  to have an average mutation rate of about 2% on the amino-acid level. These libraries
were cloned in the phage vector pPDOM4 and expressed on phage. pPDOM4 is a
filamentous phage (fd) display vector, which is based on fd vector with a myc tag and
wherein a protein sequence can be cloned in between restriction sites to provide a
protein-gene 111 fusion. The genes encoding dAbs were cloned as Sall/Notl fragments.
20 Selections for improved binders were done over three sequential rounds of
incubation with decreasing amounts of biotinylated human TNFR1 (R&D Systems) (50
nM (round 1), 5 nM (round 2) and 0.5 nM (round 3)). After three rounds of selections,
the dAb genes were cloned into the E. coli expression vector pPDOMS, expressed and
the supernatants screened by BIAcore for improvements in binding kinetics. Variants
25  derived from all five parental lineages were screened; dAbs from the DOM1h-574
lineage showed significant improvements in the dissociation rate when screened on the
BIAcore. Those dAbs with the most pronounced improvements in dissociation rate were
purified and characterised in the MRCS cell assay (Table 1 and Figure 4), the best dAbs
being: DOM1h-574-7, DOM1h-574-8, DOM1h-574-10, DOM1h-574-11, DOM1h-574-
30 12 and DOM1h-574-13. From the examination of these dAbs, we exercised our



1) 1) DOMLh-574-72 2.5 8.4 350 1.0 6.8 6.9 DOMLh-574-109 2.4 5.5 230 1.2
3.3 2.8 DOMLh-574-126
WO 2010/094720 PCT/EP2010/052005

- 88 -

judgement and identified positions and mutations which might be responsible for the
affinity improvements, specifically: V30G, G44D, L45P, G55D, HS56R and K941
(Kabat numbering). In scarch of an additive effect, we generated novel dAb variants
which combine these specific mutations into a single dAb. The novel variants

5  engineered using DOM1h-574 template were: DOM1h-574-14 (G55D, H56R and
K94I1), DOM1h-574-15 (G55D and K941), DOM1h-574-16 (L45P, G55D, H56R and
K94I1), DOM1h-574-17 (L45P, G55D and K94I), DOM1h-574-18 (V30G, G44D,
G55D, H56R and K941) and DOM1h-574-19 (V30G, G44D, G55D and K94I) (Figure
5). Characterisation of these variants for potency in the MRCS cell assay and affinity

10 for TNFR1 on BIAcore identified further improvements (Table 1). The most potent dAb

was DOM1h-574-16.

Table 1: Summary of BIAcore affinities and potencies in the MRCS5 cell assay for

DOM1h-574 parent and the dAbs identified during test maturation and constructed
15  through recombination of beneficial mutations. DOM1h-574-16 combines the highest

affinity on BIAcore with the highest potency in the MRCS cell assay. Where values

were not determined, this is indicated (ND).

BlAcore Kp (nM) MRC-5 ECsy (nM)

DOM1h-574-8 5.7 10
DOM1h-574-11 200 800
DOM1h-574-12 23 130
DOM1h-574-13 44 300
DOM1h-574-14 ND ND
DOM1h-574-15 20 300
DOM1h-574-16 1.0 8

DOM1h-574-17 8.4 20
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DOM1h-574-18 4.1 17
DOM1h-574-19 ND 140
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15

20

25

ECsy measurements were determined by Graphpad Prism. The ECsy measurement for
DOM1h-574 is estimated to be approximately 200 times the ECsy measurement of
DOMI1h-574-16.

Species cross-reactivity of DOM1h-574-16

A significant advantage for an anti-TNFR1 dAb would be cross-reactivity
between different species. Given the limited conservation of the sequence of the
extracellular domain of TNFR1 between mouse, dog, Cynomologus monkey and human
(figure 6), it would be exceptional for any antibody or single variable domain to
recognize TNFR1 of these different species at similar affinities. Therefore, we tested the
ability of DOM1h-574-16 to bind on BIAcore to mouse TNFR1 (R&D systems cat no.
425-R1-050/CF), dog TNFR1 (R&D Systems cat no. 4017-TR-025/CF) and human
TNFR1 (R&D Systems). For mouse experiments the TNFR1 was biotinylated using
EZ-Link NHS-LC-LC-biotin (Pierce cat no. 21343), according to the manufacturer’s
instructions, followed by binding of the biotinylated TNFR1 to a Streptavidin-coated
BIAcore chip (mouse experiments). For human and dog TNFR1, amine-coupled
TNFR1 was used. Subsequently, DOM1h-574-16 was injected over human, mouse and
dog TNFRI and binding was monitored on the BIAcore. Examples for binding to the
different species are shown in Figures 7 and 8, with a summary of the results in Table 2.
Clearly, DOM1h-574-16 demonstrates high-affinity binding to the different TNFR1
species in contrast to our previously described (W0O2008149148) competitive anti-
TNFR1 dAb DOM1h-131-206, which showed virtually no binding to mouse TNFR1
and only very weak binding to dog TNFR1 .

Table 2: Binding affinity of DOM1h-131-206 and DOM1h-574-16 for mouse, dog and
human TNFR1 as determined by BIAcore. *= affinity too poor to be determined by
BIAcore (> uM)
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Mouse TNFRI (Kp) Dog TNFR1 Human TNFRI (Kp)

(Kp)
DOMI1h-131-206 ND* > 500 nM 0.47 nM
DOM1h-574-16 20 nM 20 nM 1 nM

Data estunated using the Bioevaluation 3.1 package

Next, the potency of DOM1h-574-16 to inhibit TNFa-mediated cytotoxicity of
mouse cells (L929) and inhibition of TNFa-mediated, IL-8 release of Cyrnomologus
5  monkey cells (CYNOM-K1) was evaluated. Both the standard mouse L.929 and

CYNOM-K1 cell assays were performed as described previously (W02006038027) and
below. Briefly, mouse 1929 cells were incubated overnight with 100 pg/ml of mouse
TNFa in the presence of actinomycin D and a dose range of DOM1h-574-16. After 18h,
cell viability was checked and plotted against the DOM1h-574-16 concentration. In the

10 Cynomologus monkey CYNOM-K1 cell assay, cells were stimulated with TNFa (200
pg/ml) for 18h in the presence of a dose range of DOM1h-574-16. After the incubation,
media was removed and the level of IL-8 was determined. The percentage of
neutralization was plotted against the concentration of DOM1h-574-16. For both cell
types, DOM1h-574-16 was able to efficiently inhibit the TNFa-mediated effects. Its

15  potency was ~250 nM in the mouse standard L.929 cell-based assay and ~10 nM in the
Cynomologus monkey CYNOM-KI1 assay (figures 9 and 10). These results demonstrate

functional, species cross-reactivity of DOM1h-574-16 in cell-based assays.

Affinity maturation of DOM1h-574

20 Based on this test maturation and the results of the combination mutants, it was
decided to use DOM1h-574-14 as the template for further affinity maturation. Whilst
this particular dAb was not the most potent, it does not have any framework mutations
compared to germline DP47 frameworks and was therefore chosen. For affinity
maturation, the CDRs of DOM1h-574-14 were randomised by amplifying the CDRs

25  using the following oligonucleotides: AS1029 and AS339 (CDR1), AS1030 and AS339
(CDR2) and AS1031 and AS339 (CDR3). The second PCR fragment for each library
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was made using the following oligonucleotide combinations: AS1031” and AS9
(CDRI1), AS1032 and AS9 (CDR2), AS1033 and AS9 (CDR3). Using SOE PCR
(Horton et al. Gene, 77, p61 (1989)) the two CDR1 PCR products were combined to
create the CDRI1 library, the CDR2 products for the CDR2 library and the CDR3
5  products for the CDR3 library. For all reactions the SOE product was then amplified

with the nested primers AS639 and AS65 and ligated Sall/NotI in the pIE2aA” vector,
described in WO2006018650. The randomisation oligonucleotides (AS1029, AS1030
and AS1031) consisted of fixed positions (indicated by a capital letter and in which case
100% of oligonucleotides have the indicated nucleotide at that position) and mixed

10 nucleotide composition, indicated by lower case in which case 85% of oligonucleotides
will have the dominant nucleotide at this position and 15% will have an equal split
between the remaining three nucleotides. Three different libraries were prepared using
DNA-display construct pIE2aA”. An aliquot of the library was used to transform E. Coli
and sequenced. Relative to the parent clones, the affinity maturation libraries contained

15  many mutations across the CDRs. Selections were performed using in vitro
compartmentalisation in emulsions and DNA display through the scArc DNA binding
protein (see WO2006018650). Thirteen rounds of selection were carried out in total,
whilst keeping the libraries separate. Four rounds of equilibrium selections with 20, 20,
10 and 10 nM biotinylated human TNFR1 (R&D Systems), were followed by seven

20 rounds of off-rate selection in the presence of 130 nM un-biotinylated hTNFR1 and
5nM biotinylated hTNFR1 for up to 150 min.The unlabelled hTNFR1 was a
competitor. Selections were also made using pooled libraries (14 rounds of selection in
total for pooled libraries). Library fitness during the selection process was assayed by
real-time PCR. The principle of the method used is the following: In vitro titration of

25  polyclonal population fitness by qPCR provides a semiquantitative measure of the
average affinity of a polyclonal dAb population by measuring the amount of encoding
DNA in complex with dAb-scArc protein that is captured by surface-bound antigen
after in vitro expression reaction in solution conditions (no genotype-phenotype
linkage). The higher is the fraction of input DNA which is recovered, the more potent is

30  the polyclonal dAb population. Suitable reference points are the binding levels of parent
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PBS, wer e5 supplemented with 0.3 ul of 100 mM oxidized glutathione, 0.05 pul of 340 nM anti-HA
mAb 3F10 from Roche and 0.5 pl of 1.7 nM DNA template. The wells of Strep
ThermoFast plates were coated with biotinylated hTNFR1 target antigen (0.1 pl of 30
uM stock/well ) or BSA negative control (0.1 pl of 2 mg/ml stock/well) for 1 hour at
room temperature, followed by three washes with buffer C (10 mM Tris, 100 mM KCl,
10 0.05% Tween 20, 5 mM MgCl, and 0.1 mM EDTA). In vitro expression reactions were
incubated at 25°C for three hours, then diluted to 100 ul using buffer C, applied in two
50 pl aliquots to the wells of Strep ThermoFast plate (ABgene, UK) previously coated
with biotinylated hTNFR1 or BSA, incubated for further one hour at room temperature
and washed three times with buffer C to remove any unbound DNA. Bound DNA
15  molecules were amplified using oligonucleotides AS79 and AS80 and 1Q SYBR Green
Supermix (Bio-Rad Laboratories, cat no. 170-8880), which was used according to
manufacture’s instructions, and amplification cycles were: 2 min 94°C, followed by 40
cycles of 15 sec 94°C, 30 sec 60°C and 30 sec 72°C . The amount of DNA was
quantified on a BioRad MiniOpticon Real-Time PCR Machine (Bio-Rad Laboratories,
20  Hercules CA) and analysed using Opticon Monitor version 3.1.32 (2005) software
provided by Bio-Rad Laboratories. Standard curve from a sample of known DNA
concentration covered the range from 500 to 5x10°® molecules per reaction.
Up to tenth round of selection, the fitness of the library increased as each round
recovered more DNA than the previous rounds, indicating that the average number of
25  binding dAbs was increasing. From this point onwards, no increases were seen in the
level of recovered DNA, as determined by real-time PCR, suggesting that additional

rounds of selection were not yielding significant further improvements in dAb affinities.
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10 The beneficial mutations identified based on these dAbs are listed below for each CDR
separately (numbering according to Kabat):
CDRI: V30 is beneficially mutated to I, L or F.
CDR2: S52 is beneficially mutated to A or T,
NS52a is beneficially mutated to D or E,
15 G54 is beneficially mutated to A or R,
T57 is beneficially mutated to R, K or A,
A60 is beneficially mutated to D, S, T or K,
D61 is beneficially mutated to E, H or G,
S62 is beneficially mutated to A or T,
20  CDR3: E100 is beneficially mutated to Q, V, A, D or S,
D101 is beneficially mutated to E, V, H or K.

At first, the CDR1+2 of clones DOM1h-574-30, -31, -38 and -39 was recombined in a
mini-library with the CDR3s of clones DOM1h-574-25, -27, -28, -29 and -32. These

25  dAbs were chosen as they represented the dAbs with the largest improvements in
BIAcore affinity and therefore combinations of these dAbs would have the best chance
at identifying novel sequences with enhanced affinity. The resulting recombined dAbs
were DOM1h-574-65 to DOM1h-574-79 and DOM1h-574-84 to DOM1h-574-88, of
which DOM1h-574-72 (SEQ ID NO: 2) was the most potent. This dAb was

30  subsequently used to evaluate the usefulness of individual amino acid mutations by
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using -72 as a template and introducing amino acid changes to produce clones DOM1h-
574-89 to DOM1h-574-93, DOM1h-574-109 to DOM1h-574-149, and DOM1h-574-
151 to DOM1h-574-180. Most of these clones were expressed, purified and assayed for
binding on BIAcore, potency in the MRCS cell assay and protease stability as
5  determined by resistance to trypsin digestion. The protease stability was determined by

incubation of dAb at 1 mg/ml in PBS with decreasing amounts of trypsin (Promega,
V511A trypsin). Incubation was performed at 5 different concentrations of trypsin (34,
17, 8.5,4.25 and 2.13 pg/ml) as well as a control lacking trypsin. After incubation at 37
°C for three hours, the proteolytic reaction was stopped by adding loading dye and the

10 amounts of residual, uncleaved dAb was determined on a LabChip 90 system (Caliper
Life Sciences). The most improved clones have about 30-fold potency improvement
over DOM1h-574-16, the starting dAb used for affinity maturation. The most potent in
the MRCS5 cell assay are: DOM1h-574-109, DOM1h-574-132, DOM1h-574-135,
DOM1h-574-138, DOM1h-574-156, DOM1h-574-162 and DOM1h-574-180 (figure

15 10).
Surprisingly, it was found that the structural determinants for affinity/potency on one
hand and the protease stability on the other hand are different. Whilst most of the listed
mutations improved affinity to sub-nM range as determined by BIAcore, they also led
to decreased trypsin resistance (see W0O2008149143 and WO2008149148 for more

20 description on suitable assays for determining protease stability of dAbs). On the other
hand, mutation D101V (Kabat numbering) was very frequently associated with the best
protease stability, albeit at the expense of about a two-fold reduction of dAb affinity,
compared with any other tested sequence. The most protease stable dAbs are: DOM1h-
574-93, DOM1h-574-123, DOM1h-574-125, DOM1h-574-126, DOM1h-574-129,

25 DOMI1h-574-133, DOM1h-574-137 and DOM1h-574-160 (figure 12).

Characterisation of most promising DOMO0100 dAbs

Based on the data for BIAcore binding and MRCS cell assay potency, a subset of 12
DOMO0100 dAbs were chosen for further characterisation of binding kinetics to TNFR1,
30  potency in cell assays and biophysical properties. For all these experiments the dAbs
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were expressed in E. coli and purified using Protein A streamline followed by dialysis
in PBS. The 12 dAbs used for this characterisation were: DOM1h-574-72, DOM1h-
574-109, DOM1h-574-126, DOM1h-574-133, DOM1h-574-135, DOM1h-574-138,
DOM1h-574-139, DOM1h-574-155, DOM1h-574-156, DOM1h-574-162 and DOM1h-
5  574-180. For certain experiments DOM1h-574-16 is included as a reference (figure 13).

Binding properties DOM0100 dAbs (anti-TNFR1 dAbs)

BIAcore was done to determine the association and dissociation rates of the different
dAbs and in that way establish their binding affinity for both human and mouse TNFRI.
10 Experiments were done using biotinylated TNFR1 (R&D Systems), of the respective
species, coupled to streptavidin-coated BIAcore chips followed by injection of a
concentration range of the dAbs. The results are summarised in Table 3. All dAbs show
high affinity binding to human TNFR1 (KD <350 pM) as well as good affinity for
mouse TNFR1 (KD <7 nM). This difference in dAb affinity of about 20-fold between
15  human and mouse TNFR1 is quite surprising given the limited sequence homology
between mouse and human TNFR1 and might indicate the targeting of a highly

conserved motif in the receptor.

Table 3: BIAcore analysis of association and dissociation of DOM0100 dAbs for
20  human and mouse TNFR 1. The most potent anti-human TNFR1 dAbs tend to also be
the most potent anti-mouse TNFR1 dAbs, ¢.g. DOM1h-574-138 and DOM1h-574-156.

DOM0100 dAb Human Mouse
Kon Koff KD Kon Koff KD
x10 M'sT) «10°s) M) IO M's x107s (M)
v, Y
DOM1h-574-72 2.5 8.4 350 1.0 6.8 6.9
DOM1h-574-109 24 5.5 230 1.2 33 2.8
DOM1h-574-126 3.8 7.9 210 1.6 6.8 4.4

DOM1h-574-133 2.6 8.8 340 1.4 7.5 52
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Biophysical properties of DOM0100 dAbs
The DOMO100 dAbs were further characterized for their biophysical properties, which

5  included their protease stability, thermal stability and in-solution state. The protease
stability was determined by incubation of dAb at 1 mg/ml in PBS with decreasing
amounts of trypsin (Promega, V511A trypsin). Incubation was performed at 5 different
concentrations of trypsin (34, 17, 8.5, 4.25 and 2.13 pg/ml) as well as a control lacking
trypsin. After incubation at 37 °C for three hours, the proteolytic reaction was stopped

10 by adding loading dye and the amounts of residual, uncleaved dAb was determined on a
LabChip 90 system (Caliper Life Sciences). Amounts were quantified as a percentage
of the amount present in the control reaction and are summarized in Table 4. Thermal
stability of the DOMO0100 dAbs was determined using a differential scanning
calorimetry (DSC) instrument (MicroCal, MA). dAbs, at 1 mg/ml in PBS, were

15  incubated in the instrument and the melting temperature determined. The results are
summarized in table 4. Finally, the in-solution state of the dAbs was determined using
size-exclusion chromatography and multi-angle laser light scattering (SEC-MALLS).
The dAbs were injected on the SEC-MALLS at 1 mg/ml in PBS and the mass of the
main peak determined. The DOMO0100 dAbs could be divided in two groups, either

20  monomeric or dimeric, based on their in-solution state. For a summary see Table 4.

Table 4: Summary of biophysical propertics of DOM0100 dAbs. The combination of
properties in a dAb to be aimed for is high trypsin stability, high thermal stability and



overni ght incubation, the viability of the cells is neasured and plotted
agai nst dAb concentration. The DOWM100 dAbs protected agai nst TNFa

cyt ot oxi cwoyosmd4T2esul ted in 15 ND50 val ues in the 20-4@CmMPe@n®s2005he
potency differences of the DOW100 dAbs observed between the human MRCS
cells and the nouse L929 cells is of a simlar order of nagnitude as the
differences in affinity determ ned by Blégore. Finally, the Cynonol ogous
nonkey cross-reactivity of the dAbs was tested using the CYNOM Kl cel

line. Briefly, the dAb was incubated with CYNOM Kl cells (ECACC 2090071809)

(5x103 cel | sinsabinrié mtsoﬁnﬁn@fattrtoamalééepm arokd-BhkiRObADIIbERENtGUbith &r ! at e.
Reconbi nant human TNF al pha (Peprotech was added (final concentration of

200pg/ mL) anéhek ﬁéafrsw&t/eEhev%blé lipth ey atidepl pgpvity aftop3 hipeybatiompad 7 e wath

secreted IL- r DuoSet
L1 S devel ofFon bR APERHIAE e B8 B Do RRERAB N E VI S
nanufacturerd@mmns@1MpD56msdﬂﬁ1@dobuqmﬂnwmuﬁﬁ%&Nﬂ%ﬂﬁﬁdh&ﬁmﬁsnéwmns&@V08)

por contage. of vyt Byt brioh arp BB et B SR TE b vERRR Sk Rekio 100

dAbs i s showrhé aABaRItE tHe. best combiakibe of proparmEnae: Dbmm@u myab(nmh §74-y of
DOVD100 dAbs in cell-based assﬁ%é for, 30different species. val ues

presented ar &SNBBOPOM lhey/ 463 reqiadigdtaq YRiees Were Rt deterigged @@spectl ve cel
assay, whil st g for, determn Al th J ference

bet ween t he d%g§¥ggag%bs in tﬁng#KfsassaquS ||n??g@"&?f“?%||om5 t he sane
trend as observed |n the nnuSebQMﬂ cyno cel l assays Across speC|es

DOMLh- 574- 156; ) = 8 A D pot ent dADbsS.
For the MRCS 5assay, we t ookl t hat mgre judged to be signoidal.
Average val ues fromthese cussBstypre shown in the table. DOVD100 dAb Human
Mouse Cynonmologus

DOM1h-574-72 15 56 Monomer (70%)
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DOM1h-574-126 50 55.4/59.6 poor data
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10  Functional characterization of DOMO0100 dAbs

The DOMO100 dAbs were characterized for functional activity and cross-species
reactivity using the human MRC-5 cell assay, the mouse L929 cell line and the
Cynomologous monkey CYNOM-KI1 cell line described below. For functional
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inhibition of human TNFRI signaling, the human fibroblast cell line MRC-5 was
incubated with a dose-range of dAb and then stimulated for 18h with 200 pg/ml of
TNFa (Peprotech) (except that 20pg/ml mouse TNFa (R&D Systems) was used for the
L.929 assay). After this stimulation, the media was removed and the levels of IL-8 in the
5  media, produced by the cells in response to TNFa, was determined using the ABI§200

(Applied Biosystems). The ability of the dAbs to block the secretion of IL-8 is a
functional read-out of how well they inhibit TNFR1-mediated signaling. The results of
testing the 12 DOMO0100 dAbs in the MRCS cell assay are shown in Table 5. Functional
mouse cross-reactivity was determined using the mouse L929 cell line, in which the

10 level of protection provided by the 12 DOMO0100 dAbs against TNFa-induced
cytotoxicity was evaluated. In this assay, cells are again incubated with a dose-range of
dAb followed by stimulation with TNFa in the presence of actinomycine. After
overnight incubation, the viability of the cells is measured and plotted against dAb
concentration. The DOMO0100 dAbs protected against TNFa cytotoxicity and resulted in

15  NDS5O0 values in the 20-40 nM range. The potency differences of the DOM0100 dAbs
observed between the human MRCS cells and the mouse L.929 cells is of a similar order
of magnitude as the differences in affinity determined by BIAcore.
Finally, the Cynomologous monkey cross-reactivity of the dAbs was tested using the
CYNOM-K1 cell line. Briefly, the dAb was incubated with CYNOM-K1 cells (ECACC

20 90071809) (5x10° cells/well) for one hour at 37°C in a flat bottom cell culture plate.
Recombinant human TNF alpha (Peprotech) was added (final concentration of
200pg/ml) and the plates were incubated for 18-20 hours. The level of secreted IL-8
was then measured in the culture supernatant using the DuoSet ELISA development
system (R&D Systems, cat# DY208), according to the manufacturer’s instructions

25  (document number 750364.16 version 11/08). The ND50 was determined by plotting
dAb concentration against the percentage of inhibition of IL-8 secretion. The results for

the DOMO0100 dAbs is shown in Table 5.

Table 5: Summary of functional activity of DOMO0100 dAbs in cell-based assays for
30  different species. All values presented are ND50 values (in nM) determined in the
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respective cell assay, whilst ND stands for, not determined. Although the difference
between the DOMO0100 dAbs in the MRCS assay is limited, it follows the same trend as
observed in the mouse and cyno cell assays. Across species, DOM1h-574-156,
DOM1h-574-109 and DOM1h-574-138 are the most potent dAbs. For the MRC5

5  assay, we took curves that were judged to be sigmoidal. Average values from these
curves are shown in the table.

DOM0100 dAb Human Mouse  Cynomologus

MRCS L929 CYNOM-K1

nM nM nM
DOM1h-574-72 2.7 46 23
DOM1h-574-109 1.8 63 1.6
DOM1h-574-125 35 1.2
DOM1h-574-126 1.9 35 1.2
DOM1h-574-133 2.1 110 1.7
DOM1h-574-135 1.8 47 1.5
DOM1h-574-138 1.4 23 1.2
DOM1h-574-139 1.1 28 1.8
DOM1h-574-155 2.1 67 1.6
DOM1h-574-156 0.9 22 ND
DOM1h-574-162 1.2 27 ND
DOM1h-574-180 1.9 34 ND

Epitope mapping for DOM0100 dAbs
10 As the binding epitope on TNFR1 of the DOMO0100 dAbs can be correlated to the

mechanism of action, multiple efforts were under taken to establish which residues in
TNFRI1 are recognized by the DOMO0100 dAbs. Two experimental approaches were
chosen to establish the epitope: 1) BIAcore epitope competition and 2) peptide scanning
using partially overlapping peptides.

15
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1) BlAcore epitope competition:
A qualitative approach to determining if competition between two different antibodics
or antibody fragments exists for a single epitope on TNFR1 can be done by BIAcore
(Malmborg, J. Immunol. Methods 183, p7 (1995)). For this purpose, biotinylated-

5  TNFRI is coated on a BIAcore SA-chip followed by the sequential injections of
different dAbs or antibodies to establish binding levels for each antibody in the absence
of any competing antibody (fragment). Subsequently, the injections are repeated using
the same concentration of antibody (fragment), but now immediately after injection of
the antibody with which competition is to be determined. Bound antibody (fragment) is

10 quantified in Resonance Units (RUs) and compared in the presence and absence of a
second antibody. If no competition exists between the two antibodies (fragments), the
number of RUs bound will be identical in the presence and absence of the other
antibody. Conversely, if competition does exist there will be little or no RUs bound
during the injection of the second antibody (fragment). For DOM1h-574-16 it was

15  shown that the number of resonance units bound in the presence or absence of a TNFa-
competitive dAb (DOM1h-131-511 (seeW02008149144)) and mAb (mAb225 (R&D
systems; cat no. MAB225) was unchanged, indicating an epitope novel to the
mentioned dAb and mAb (figures 14 and 15). TNFRI is a multi-domain receptor,
consisting of four cysteine-rich domains. Domains two and three are responsible for

20  TNFa binding (Banner ef al., Cell, 73, p431 (1993)), while the first domain, also known
as the preligand assembly domain (PLAD), facilitates the pre-assembly of the receptor
prior to TNFa binding (Chan et al. Science, vol 288, p2351 (2000)). Competition with a
known PLAD-binding mAb Clone 4.12, (Supplied by Invitrogen, cat. no. Zymed 33-
0100) on the BIAcore was very limited, showing at best a decrease of 20% in the

25  number of RUs of Clone 4.12 bound in the presence of the DOMO0100 dAb (DOM1h-
574-16) compared to its absence (figure 16). This indicates that the vast majority of the
epitope recognized by DOM1h-574-16 is not recognized by Clone 4.12. The only dAb
to show full competition with DOM1h-574-16 was another DOMO0100 dAb isolated
during the selections: DOM1h-510 (figure 17). As the DOMO0100 dAb shows cross-

30  reactive binding to mouse TNFR1, the same experiments could be performed on mouse
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As the DOVD1oWlegias lighiond icdaagincgon pesqimicyl @i AEpatignonb cpghigewaNPREd t he
same expgpi Menhs, GRULE REGREIHUTE DM PYER DOMR474-16 dAD and binding of
dAb to each tip was monitored. The vast majority of tips showed no reliable binding.
Three peptides, together with a negative control peptide that had not shown any binding
on the BioForte Octet, were coupled to a streptavidin-coated, BIAcore chip and binding
of DOM1h-574-16, DOM1h-131-511 and DOM1m-21-23 to these peptides were
25  determined (figures 19, 20 and 21). Only the DOMO0100 dAb (DOM1h-574-16) showed
any binding to the three specific peptides, while none of the other dAbs showed any
binding. No binding for any dAbs was observed on the negative peptide control. The
three TNFR1 peptides could be divided into two groups: 1) peptide 1
(NSICCTKCHKGTYLY) located in domain 1 and 2) peptides 2
30  (CRKNQYRHYWSENLF) and 3 (NQYRHY WSENLFQCF), which overlap and are in
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extending the half-life of DMS0162 was evaluated in a rat PK study. Three female

25  Sprague-Dawley rats were administered i.v. with a target dose of 2.5 mg/kg of protein.
Blood samples were taken from the rats at 0.17, 1, 4, 8, 24, 48, 72, 96, 120 and 168
hours post administration and assayed to determine amounts of DMS0162 in blood.
DMSO0162 samples were tested in a TNFRI1-capture and goat anti-hfAb detection
ELISA. Raw data from the assays were converted into concentrations of drug in each

30  serum sample. The mean pg/mL values at each timepoint were then analysed in the
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Al budAbs g heTB%‘VEl‘Ll&Q%hé f)asntlgg of DOM1h-574-16 with different AlbudAbs the pairings listed
in Table 6 were made (constructs were, N- to C-terminally, anti-TNFRI1 dAb (ie,
DOMO100 dAb-linker-AlbudAb-myc). With the exception of DMS0184, all contained a

myc-tag at the C-terminus which could possibly be used for detection purposes.

20  Table 6: BlIAcore off-rate parameters of anti-TNFRI dAb/AlbudAb fusions and
potency of anti-TNFRI1 dAb in the MRCS5 cell assay. All dAb/AlbudAb fusions listed
contained a -myc tag at the C-terminus of the AlbudAb, with the exception of
DMSO0184. In some cases no binding (NB) to the serum albumin was observed by
BIAcore, whereas for other it was not determined (ND). For the MRCS5 assay, some

25  data were not determined sufficiently often to justify quoting a value (ND*).

DMS DOMO0100 dAb Linker AlbudAb Koff Koff ND50

N-terminal dAb C-terminal JAb MSA  HSA (MRC5

s s )
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DMS0184 DOMI1h-574- ASTSGPS DOM7h-11 0.72 0.16 19
16

DMS0186 DOMI1h-574- AST DOM7h-11-12  0.08 0.12 20
16

DMS0188 DOMI1h-574- ASTSGPS DOM7h-11-12  0.08 0.12 17
16

DMS0189 DOMI1h-574- AST DOM7h-11-3 0.13 0.017 ND*
16

DMS0190 DOMI1h-574- ASTSGPS DOM7h-11-3 0.16 0.019 ND*
16

DMS0191 DOMI1h-574- AST DOM7m-16 0.11 NB ND*
16

DMS0192 DOMI1h-574- ASTSGPS DOM7m-16 0.09 NB ND*
16

DMS0163 DOMI1h-574- ASTSGPS DOM7h-11-15  0.0062 0.0024 12
16

DMS0168 DOMI1h-574- ASTSGPS DOM7m-16 ND ND 16
72

DMS0169 DOMI1h-574- ASTSGPS DOM7h-11-12 ND ND 2.7
72

The sequences of all AlbudAbs is given below. The nucleotide and amino acid

sequences of DOM7h-11 and DOM7m-16 are disclosed herein.

After expression and purification, all constructs were tested on the BIAcore for binding

to both mouse and human serum albumin. The off-rates were determined and used to

discriminate between the AlbudAbs for their suitability in prolonging the half-life of the

fusion molecule. Whereas the linker had little influence on the affinity of the AlbudAb
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for albumin, a significant difference existed between the dAbs and their albumin
affinity. The best AlbudAb for mouse binding was DOM7h-11-15 followed by
DOM7m-16 and DOM7h-11-12 (figure 22). However, DOM7m-16 showed no binding

on human albumin, while DOM7h-11-15 and DOM7h-11-3 were the best pairings for

5 human albumin binding (figure 23). Although assay variability was seen, there
generally was only a limited drop in affinity in the human MRC-5 cell assay ND50
values obtained for the monomer DOM1h-574-16 and the same dAb when fused to any
AlbudAbs of the DOM7h-11 lineage. An impact of the AlbudAb DOM7m-16 was
however seen when paired with DOM1h-574-72 and when compared to DOM7h-11-12.

10 The DOM7m-16 pairing resulted in a significant drop in potency for the anti-TNFRI
part of the fusion in the MRC-5 cell assay, which was not seen when the same anti-
TNFR1 dAb was paired with DOM7h-11-12. These results highlight the advantages of
pairings with AlbudAbs from the DOM7h-11 lincage (eg, anti-serum albumin dAbs
having an amino acid sequence that is at least 80, 90 or 95 % identical to the amino acid

15  sequence of DOM7h-11).

b) mouse and rat PK for different DOMO0100-AlbudAb fusions
An alternative to PEG would be expressing the DOMO0100 dAb as a genetic fusion with
a domain antibody recognising serum albumin (AlbudAb). To evaluate this approach, a
20  genetic construct was made consisting of DOM1h-574-16, an Alanine Serine Threonine
(AST) linker and DOM7h-11 followed by a myc tag (DMS0182). This construct was
ligated into the E. coli expression vector pDOMS, transformed to the E. coli strain
HB2151 and expressed. The DMS0182 was purified from the supernatant using
ProteinL coupled to a solid support followed by ProteinA-streamline to remove any free
25 monomer. DMS0182 was administered to three female Sprague-Dawley rats i.v. at a
dose of 5 mg/kg. Blood samples were taken 0.17, 1, 4, 8, 24, 48, 72, 96, 120 and 168
hours post administration. Serum samples were prepared and these were then tested in 3
separatc ELISAs: 1) goat anti-myc capture with rabbit anti-human kappa chain
detection, 2) goat anti-myc capture with TNFR1-Fc detection and readout through anti-
30 human-Fc/HRP and 3) TNFRI capture with goat anti-fAb detection and readout
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through anti-goat HRP. Raw data from the assays were converted into concentrations of
drug in cach serum sample. The mean pug/mL values at cach timepoint were then
analysed in WinNonLin using non-compartmental analysis (NCA). DMS0182 was
tested in the three mentioned assays, with a mean terminal half-life of 5.2 — 6.4 hours.

Using the same DMS0182, an additional PK study was done, this time in mice dosed
intraperitoneal at 10 mg/kg. Three mice were bled at each of the following time points:
0.17, 1, 4, 12, 24, 48 and 96h. Analysis of serum using the assay option 2 mentioned
previously identified a serum half-life of DMSO0182 in mice of about 5.9h (figure 24).
Clearly the addition of the AlbudAb DOM7h-11 has extended the half-life of the dAb
over that seen in the past when free dAb was injected in mice and rat (T1/2 of about 20
minutes, see, eg, WO04003019 WO04003019). However, further improvements in half-
life would be beneficial. Examination of the binding affinity of DOM7h-11, when fused
to DOM1h-574-16, for rat and mouse albumin identified affinities in excess of 1 uM, as
determined by BIAcore. Therefore, changes were made to both the AlbudAb as well as
the linker used for these in-line fusions. Two new genectic constructs were made
consisting of a different DOMO0100 dAb (DOMI1h-574-72), a different linker
(ASTSGPS), two different AlbudAbs (DOM7m-16 and DOM7h-11-12) and both
followed by a —myc tag, creating DMS0168 and DMS0169, respectively (constructs
were, N- to C-terminally, anti-TNFR1 dAb (ic, DOM0100 dAb)-linker-AlbudAb-myc).
These constructs were cloned in pDOMS, expressed in E. coli and purified using
Protein-L and Protein-A. Both were analysed on BIAcore for their binding to MSA and
significant improvements were observed resulting in mouse albumin-binding affinities
of about 200 nM for both constructs. To determine the effects of improved albumin
binding on half-life extension, DMS0168 and DMS0169 were dosed i.v. at 2.5 mg/kg in
mice, followed by bleeding three mice at each of the the following time points: 0.17, 1,
4, 8,24, 48, 96 and 168h. Serum half-life for both these molecules were determined by
quantification of the fusion protein in serum in an ELISA based methods; for
DMSO0168, goat anti-myc was used for capture followed by detection with TNFR1-Fc
and readout through anti-human-Fc/HRP. DMS0169 was captured using TNFR1-Fc
followed by detection with goat anti-Fab and readout through anti-goat HRP. In
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addition to this method, BIAcore quantification of DMS0169 through binding to a chip
coated with a high-density of human TNFR1 was used and the data were plotted to
calculate the terminal half-life in mice. DMS0168 had a terminal half-life of 15.4 h
(ELISA) and DMSO0169 had ecither a terminal half-life of 17.8 h (ELISA) or 22.0 h
(BIAcore) (figure 24). Both of these half-lives are a significant extension compared to
the half-lives when the DOMO0100 dAb was fused to DOM7h-11, and highlight the
impact of increased affinity for albumin on the terminal half-life of the AlbudAb fusion.
Functional characterisation and biophysical properties of DOMO0100-AlbudAb fusions

To determine the optimal format of an anti-TNFR1 dAb fused with an anti-albumin
dAb, a single anti-TNFR1 dAb was taken (DOM1h-574-72) and paired with four
different AlbudAbs (DOM7h-11-3, DOM7h-11-12, DOM7h-14-10 and DOM7h-14-18)
using three different linkers (AST, ASTSGPS and AS(GGGGS);). None of these
constructs contained a -myc tag. All 12 constructs were expressed in E. coli and purified
using a two-step process of Protein L followed by Protein A purification and
quantification of expression levels. In addition, the in-solution state of the molecules
was determined using SEC-MALLS. The results are summarised in Table 7. The
analysis of the results lead to a few striking observations: 1) Pairings of DOM1h-574-72
with the DOM7h-11 lineage dAbs resulted in significantly higher levels of expression
when compared to the DOM7h-14 lincage pairings, 2) a monomeric in-solution state
was observed for the DOM7h-11 pairings, whilst pairing with DOM7h-14 resulted in
monomer/dimer equilibrium. A monomeric in-solution state is preferable as these
molecules would be less likely to induce receptor cross-linking and consequently lead to
receptor activation (agonism) or to neutralisation of inhibitor activity. Furthermore,
monomeric in-solution state is desirable from a development point of view as these
molecules tend to aggregate less and be cleaner when analysed by size exclusion
chromatography (SEC). The observation that pairing with DOM7h-11 AlbudAbs lead
to both higher expression levels and a higher percentage of monomeric in-solution state

compared to DOM7h-14 AlbudAbs pairings, favour the DOM7h-11 pairings.
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Table 7: Overview of combination of fusion molecules produced to evaluate optimal
combination of linker and AlbudAb for expression and in-solution state. Three different
linkers were used, indicated by their aminoacid composition, AST, ASTSGPS and a
Glycine-Serine linker consisting of AS and three repeats of four Glycines and one
5  Serine (AS(G4S)3). The in-solution state was determined using SEC-MALLS and
denoted as either monomer or monomer/dimer equilibrium. For some AlbudAb fusions
the expression was so low that insufficient material was available for determination of

the in-solution state and these are indicated by (ND).

DMS DOMO0100 Linker AlbudAb  Expression SEC-MALLS
dAb (mg/1)
DMSO111  DOMI1h- AST DOM7h- 12 Monomer
574-72 11-3 (95%)
DMS0112 DOMIh- AST DOM7h- 11 Monomer
574-72 11-12 (95%)
DMS0113 DOMIh- AST DOM7h- 0 ND
574-72 14-10
DMS0114 DOMI1h- AST DOM7h- | ND
574-72 14-18
DMSO0115 DOMIlh- ASTSGPS DOMT7h- 26 Monomer
574-72 11-3 (98%)
DMS0116 DOMI1h- ASTSGPS DOMT7h- 15 Monomer
574-72 11-12
DMS0117 DOMI1h- ASTSGPS DOMT7h- 9 Monomer/dimer
574-72 14-10 equilibrium
DMS0118 DOMIh- ASTSGPS DOMT7h- 3 Monomer/dimer
574-72 14-18 equilibrium
DMS0121  DOM1h- AS(GsS);  DOMT7h- 14 Monomer
574-72 11-3 (98%)
DMS0122 DOM1h- AS(GsS);  DOMT7h- 12 Monomer

574-72 11-12 (98%)
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DMS0123 DOMIh- AS(G4sS); DOMT7h- 5 Monomer/dimer
574-72 14-10 equilibrium
DMS0124 DOMIh- AS(G4sS); DOMT7h- 7 Monomer/dimer
574-72 14-18 equilibrium
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Furthermore, the affinity and potency of the purified fusion molecules were determined
using a BIAcore T100 and the MRCS5 cell assay, respectively. The BIAcore T100 is a
highly sensitive BIAcore version ideally suited for determination of high affinity
binders (Papalia et al., Anal Biochem. 359, p112 (2006)). Biotinylated, human TNFR1
was coated on the chip and ecach of the twelve AlbudAb fusions were passed over this
surface at four different concentrations (2, 10, 50 and 250 nM). The aim was to
establish if the pairings had any significant effect on the binding affinity of the anti-
TNFR1 dAb (DOM1h-574-72) to its target. As can be seen from Table 8 below, there
was no significant difference between the pairings and their cffect on affinity by
BIAcore. All combinations resulted in a similar affinity, with the exception of the
DOM7h-14-18 pairings (DMS0118 and DMS0124) which showed a 3-fold higher
affinity than the other pairings. What is surprising though is the at least 2-3 fold
improvement in affinity (KD) observed for DOM1h-574-72 in all AlbudAb fusion
molecules when compared to the un-fused DOM1h-574-72 dAb. This improvement is
observed regardless of the AlbudAb used for pairing and largest for the pairings with
DOM7h-14-18. A second experiment used to establish if the different pairings affected
the functional activity of the anti-TNFR1 dAb was the MRCS5 cell assay (Table §). A
more marked difference between the pairings is observed in the MRCS assay, in which
the best potencies are observed in pairings with DOM7h-11-3 and DOM7h-11-12 while
pairings with DOM7h-14-10 (DMSO0117) lead to significant decreases in potency.

Table 8: BIAcore T100 and MRCS analysis of the pairings of DOM1h-574-72 with
four different AlbudAbs using three different linkers. For the composition of the DMS
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clones please see Table 7. The affinity constants were not determined (ND) for all
constructs due to insufficient material. Overall no hits in affinity were observed on
BIAcore after AlbudAb pairing. The most consistent data were obtained for DOM7h-
11-3 and DOM7h-11-12 pairings in the MRCS5 assay.

DMS BIAcore Kon  BlAcore koff BlAcore KD MRCS
M's™h ™) (M) (ND50 in nM)

DMSO111 3.7E+5 6.2E-5 0.17 1.6
DMSO0112 4.0E+5 5.5E-5 0.14 1.3
DMSO0114 ND ND ND 3.7
DMSO115 3.6E+5 5.8E-5 0.16 1.7
DMSO0116 3.7E+5 5.4E-5 0.14 1.7
DMSO0117 ND ND ND 259
DMSO118 6.4E+5 4.9E-5 0.076 1.4
DMSO0121 3.0E+5 6.0E-5 0.2 1.8
DMS0122 ND ND ND 1.5
DMS0123 ND ND ND 5.0
DMS0124 4.5E+5 3.5E-5 0.077 1.9
DOM1h-574-72 2.0E+5 1.1E-4 0.53 2.7

Using the results of the biophysical and functional characterisation of both the monomer
DOMI1h-574 anti-TNFR1 dAbs and the pairings with the AlbudAbs, a subset of five
fusion molecules were constructed, expressed, purified and characterised. These five
each contained one of the following anti-TNFR1 dAbs: DOM1h-574-109, DOM1h-574-
10 138, DOM1h-574-156, DOM1h-574-162 and DOMI1h-574-180 each paired with
DOM7h-11-3 using the AST linker. Constructs were, N- to C-terminally, anti-TNFR1
dAb (ie, DOMO0100 dAb-linker-AlbudAb, none of these constructs contained a tag). The
expressed molecules were characterised on SEC-MALLS for in-solution state, on DSC
for thermal stability, on BIAcore for affinity to human and mouse TNFRI1 and in the
15  MRCS cell assay for functional activity.
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Biophysical characterisation of these five in-line fusion molecules demonstrated all to
have melting temperatures >55°C and to be in-solution monomers (Table 9). A high
melting temperature is indicative of an increased stability of the molecule which is
beneficial during both downstream processing and storage of the molecule.
Furthermore, it might be beneficial to the stability of the molecule when functioning as
a pharmaceutical drug in vivo in patients by making it less susceptible to degradation

and thereby extending its terminal half-life.

Table 9: Overview of preferred combinations of anti-TNFR1 dAbs with DOM7h-11-3

AlbudAb for half-life extension. After purification, these fusion molecules were tested

for thermal stability (DSC) and in-solution state (SEC-MALLS). All are monomeric

while DMS0133 and DMS0134 have the highest melting temperatures.

DMS Composition DSC (°C) SEC-MALLS
Denoted N- to C-terminally

DMS0132 DOM1h-574-109/AST/DOM7h-11-3 58.2/58.9 98% monomer

DMS0133 DOM1h-574-138/AST/DOM7h-11-3 59.0/59.4 98% monomer

DMS0134 DOM1h-574-156/AST/DOM7h-11-3 58.9/59.3 98% monomer

DMSO0135 DOM1h-574-162/AST/DOM7h-11-3 58.0/58.7 98% monomer

DMS0136 DOM1h-574-180/AST/DOM7h-11-3 57.8/58.0 98% monomer

Characterisation of the anti-TNFRI1 affinity by BIAcore and the functional activity in
the human MRC5 and standard mouse [L929 cell assays (Table 10) indicated the
differences between the dAbs to be limited. However, when all data are taken together
from melting temperature, in-solution state, expression, BIAcore, human MRCS5 cell
assay and standard mouse L929 cell assay, DMS0133 and DMS0134 emerge as the
preferred combinations. The melting temperature is the highest for these two, while they
belong to the most potent combinations in the functional human and mouse cell assays.
The functional activity in the cell assays is a key driver for determining the preferred

molecule.
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Table 10: Functional characterisation and expression of five best anti-TNFR1/AlbudAb
fusion molecules. Expression levels were determined after purification. Affinities were
determined by BIAcore and the functional activity was determined in both a human
MRCS5 and standard mouse L929 cell assay. Expression was best for DMS0132,

5 DMSO0135 and DMSO0134, while the most potent combinations in the cell assays were
DMSO0133, DMS0134 and DMS0135.

DMS Expression BIAcore  BlAcore BlAcore @ MRCS L929
(mg/1) Kon Koff KD ND50 ND50
D BN Gy @M)  @M) @M
DMSO0132 12 1.9E+05 4.6E-05 0.25 1.04 6.8
DMSO0133 6 3.6E-05 3.6E-05 0.20 0.99 4.2
DMSO0134 9 1.9E+05 4.9E-05 0.26 0.96 6.52
DMS0135 11 1.8E+05 5.7E-05 0.32 1.17 5.9
DMS0136 3 1.9E+05 5.5E-05 0.30 1.97 54

Demonstration of in vivo efficacy of DOMO0100 in a murine model for rheumatoid

10 arthritis
To demonstrate that the activity of the described anti-TNFR1 dAb is useful and could
be disease modifying, a murine model of rheumatoid arthritis was treated with
DMSO0169, a fusion, N- to C-terminally, of DOM1h-574-72 — ASTSGPS — DOM7h-11-
12-myc tag. This murine model is a transgenic mouse model in which human TNFa is

15  overexpressed (Tgl97) and the gene encoding the mouse TNFR1 has been replaced
with the human TNFR1 (hp55) gene. Over time these mice develop spontancous
arthritis which is scored by measuring joint sizes during treatment (clinical score) and
by performing histological analysis of the joints after 15 weeks (Keffer et al., EMBO.J.,
10, p4025 (1991)). In addition, the overall health of the mice can be inferred from their

20  body weight, which is measured weekly. From week 6 onwards, 12 mice were treated
twice a week with either 10 mg/kg of DMS0169 or with weekly saline injections

(control group). From week 6 till week 15, each mouse was scored weekly for both
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anti-fAb detectl n an
in HUVEC. The activity of the dAbs was assayed by assessing IL-8 induction by

human TNFa using MRC-5 cells instead of the HUVEC cell line. Briefly, MRC-5 cells
(ATCC number: CCL-171) were plated in microtitre plates (5x10° cells/well) and the

plates were incubated overnight with a dose-range of dAb and a fixed amount of human
20  TNFo (200 pg/ml). Following incubation, the culture supernatant was aspirated and IL-
8 release was determined using an IL-8 ABI 8200 cellular detection assay (FMAT). The
IL-8 FMAT assay used detection and capture reagents from R&D Systems. Beads, goat
anti-mouse IgG (H&L) coated polystyrene particles 0.5% w/v 6-8um (Spherotech Inc,
Cat#MP-60-5), were coated with the capture antibody mouse monoclonal anti-human
25 IL-8 antibody (R&D systems, Cat# MAB208). For detection, biotinylated goat anti-
human IL-8 antibody (R&D systems, Cat# BAF208) and Streptavidin Alexafluor 647
(Molecular Probes, Cat#S32357) were used. Recombinant human IL-8 (R&D systems,
Cat# 208-IL) was used as the standard. Anti-TNFR1 dAb activity resulted in a decrease
in IL-8 secretion into the supernatant compared with control wells that were incubated

30  with TNFa only.
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tection system and bead associated fluorescence
determined. If the dAb blocks TNF- alpha binding to TNFRI the fluorescent intensity

will be reduced.
Data was analysed using the ABI 8200 analysis software. Concentration effect curves

and potency (ECso) values were determined using GraphPad Prism and a sigmoidal dose

response curve with variable slope.

Construction and purification of fusions with DOM7h-11-12 for in vivo efficacy

studies

In order to perform in vivo efficacy studies with different anti-TNFR1 and control dAbs,
genetic fusions were cloned of the different dAbs with the AlbudAb (anti-serum
albumin dAb) DOM7h-11-12 using an Ala-Ser-Thr linker between the dAbs. Four
constructs were made for this purpose: DMS5537 (DOM1h-574-156-AST-DOM7h-11-
12), DMS5538 (VhD2-AST-DOM7h-11-12), DMS5539 (DOMIm-15-12-AST-
DOM7h-11-12dh) and DMS5540 (DOM1m-21-23-AST-DOM7h-11-12).

Construction of each of these four constructs was as follows:

DMS5537: The Vh dAb DOM1h-574-156 was PCR amplified using primers AS9 and
ZHT304 from DMS0126. The Vk dAb DOM7h-11-12 was PCR amplified from
DMSO0169 (no tag) in the pDOMS vector, using primers PAS40 and AS65 to add AST
linker. The reaction products were joined by SOE-PCR and reamplified using primers
JAL102 and ZHT327. The reamplification reaction product is cut with Nde I/Not I and
cloned into Nde I/Not I-cut pET30a (Merck). For expression the construct is
transformed to the E. coli strain BL21(DE3) (Novagen, Cat no. 69450).

AST, ASTSGPS and a dycine-Serine |inker consisting

The

AST
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DMS5538: The Vh dAb VhD2, a so called ‘Dummy dAb’ with no specific antigen
recognition, was PCR amplified using primers AS9 and ZHT304. The Vk dAb DOM7h-
11-12 was PCR amplified from DMSO0169 no tag using primers PAS40 and AS65. Both
5  products are gel purified and reassembled using SOE-PCR. The SOE product is
reamplified using primers JAL102 and ZHT327. The reamplification reaction product is
cut with Nde I and Not I enzymes, gel purified and ligated into pET30 cut with Nde 1
and Not I enzymes. For expression the construct is transformed to the E. coli strain
BL21(DE3).
10
DMS5539: the anti-mouse TNFR1 Vk dAb DOM1m-15-12 was PCR amplified from
pDOMS/Vk(DOMI1m-15-12) using primers AS9 and ZHT334. As both the anti-TNFR 1
and anti-Albumin dAb, DOM7h-11-12, are Vks, a standard DNA dehomologisation
approach of DOM7h-11-12 was performed, i.c. silent mutations, which do not affect the
15 amino-acid sequence, were introduced at the DNA level. These mutations reduce the
chance of homologous recombination and increase plasmid stability during DNA
amplification and protein expression. In addition, the DOM7h-11-12 dAb also contains
a mutation of Ser at position 12 to Pro to reduce binding to Protein-L of the in-line
fusion and facilitate purification. The dehomologised version of the Vk DOM7h-11-12
20  S12P (DOM7h-11-12dh S12P) is PCR amplified from pDOMS5/Vk(DOM7h-11-12dh)
using primers ZHT333 and AS65. Both products are gel purified and reassembled by
SOE-PCR. The SOE product is reamplified using primers ZHT332 + ZHT327. The
reaction product is cut with Nde I and Not I enzymes, gel purified and ligated into
pET30 cut with Nde I and Not I enzymes. For expression the construct is transformed to
25  the E. coli strain BL21(DE3).

DMS5540: The anti-mouse TNFR1 Vh dAb DOM1m-21-23 (see WO2006038027) is

PCR amplified from DMSO0127 using primers AS9 and ZHT335. The Vk dAb DOM7h-

11-12 is PCR amplified from DMS0169 using primers PAS40 and AS65. Both products
30  are gel purified and reassembled by SOE-PCR. The SOE product is reamplified using
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primers JAL102 and ZHT327. The reaction product is cut with Nde I and Not I
enzymes, gel purified and ligated into pET30 cut with Nde I and Not I enzymes. For
expression the construct is transformed to the E. coli strain BL21(DE?3).

5  All four constructs were then expressed in a fermentor using the following conditions:
all at 27 degrees post induction, 0.0lmM IPTG except for DMS5540 which was
induced with 0.025mM IPTG. All fermentations were to high cell density in minimal

medium at the 5L scale.

10 Purification was done from the supernatant by batch binding to Protein-L followed by
clution, neutralization and a second step of batch binding to Protein-A. Eluted protein
was buffer-exchanged to PBS and concentrated before functional characterization.
DMS5539 was purified by Protein L and then further purified by SEC with
simultancous buffer exchange into PBS. All molecules were then endotoxin depleted.

15
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Table 11: Amino Acid Sequences

DOM1h-574 and DOM1h-574' differ by a single amino acid (R
in the former is H in the latter at amino acid 98
5 according to Kabat numbering).

>DOM1h-509
EVOQLLESGGGLVQPGGSLRLSCAASGFTESQYRMHWVROQAPGKSLEWVSSIDTRGSST
YYADPVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKAVTMESPEFFDYWGQGTLV
TVSS

10
>DOM1h-510
EVQLLESGGGLVQPGGSLRLSCAASGFTFADYGMRWVROQAPGKGLEWVSSITRTGRVT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKWRNRHGEYLADEFDYWGQG
TLVTVSS

15
>DOM1h—-543
EVQLLESGGGLVQPGGSLRLSCAASGFTEFMRYRMHWVROQAPGKGLEWVSSIDSNGSST
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKDRTERSPVFDYWGQGTLV
TVSS

20
>DOM1h-549
EVQLLESGGGLVQPGGSLRLSCAASGFTEFVDYEMHWVROQAPGKGLEWVSSISESGTTT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKRRFSASTEFDYWGQGTLVT
VSS

25
>DOM1h-574 (SEQ ID NO: 11)
EVQLLESGGGLVQPGGSLRLSCAASGFTEFVKYSMGWVROQAPGKGLEWVSQISNTGGHT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKYTGRWEPEFDYWGQGTLVT
VSS

30
>DOM1h-574"
EVQLLESGGGLVQPGGSLRLSCAASGFTEFVKYSMGWVROQAPGKGLEWVSQISNTGGHT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKYTGHWEPEFDYWGQGTLVT
VSS

35
>DOM1h-574-1
EVQLLESGGGLVQPGGSLRLSCAASGFTEFVKYSMGWVROQAPGKGLEWVSQISNTGGHT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKYTGRWEPYDYWGQGTLVT
VSS

40
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>DOM1h-574-2
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTGGHT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKYTGRWEPEFDYWGQGTLVT
VSS

>DOM1h-574-4
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTGGHT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKYTGRWEPFEYWGQGTLVT
VSS

10
>DOM1h-574-7
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTGGHT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSS

15
>DOM1h-574-8
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGPEWVSQISNTGGHT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSS

20
>DOM1h-574-9
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTGGHT
YYADSVKGREFTISRDNSKNTLYMOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSS

25
>DOM1h-574-10
EVOLLESGGGLVQPGGSLRLSCAASGFTEFGKYSMGWVROAPGKDLEWVSQISNTGGHT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSS

30
>DOM1h-574-11
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTGGHT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKYTGRWEPEFDHWGOGTLVT
VSS

35
>DOM1h-574-12
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTGDHT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKYTGRWEPEFDYWGQGTLVT
VSS

40
>DOM1h-574-13
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTGDRT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKYTGRWEPEFDYWGQGTLVT
VSS

45
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>DOM1h-574-14 (SEQ ID NO: 10)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTGDRT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSS

>DOM1h-574-15
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTGDHT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSS

>DOM1h-574-16
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGPEWVSQISNTGDRT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSS

>DOM1h-574-17
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGPEWVSQISNTGDHT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSS

>DOM1h-574-18
EVOLLESGGGLVQPGGSLRLSCAASGFTEFGKYSMGWVROQAPGKDLEWVSQISNTGDRT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSS

>DOM1h-574-19
EVOLLESGGGLVQPGGSLRLSCAASGFTEFGKYSMGWVROAPGKDLEWVSQISNTGDHT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSS

>DOM1h-574-25
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTGDRT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEVYWGOGTLVT
VSS

>DOM1h-574-26
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTGDRT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPFEYWGQGTLVT
VSS

>DOM1h-574-27
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTGDRT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWKPEFEYWGQGTLVT
VSS



Mononmer 574-7211-12(98% - 109 - DVS0123 DOMLh- AS((AS) 3 DOWrh-
5Mononer/ di mer 574-7214-10equi |l i brium DVMS0124 DOMLh- AS(4S) 3 DOV h-
7Nononer /NaOrero/®FA07214- 18equi | i bri um Furthernore, the aCTiEr2a1g/o05vds pot ency
of the purified fusion nolecules were determ ned 5 using a Bl Acore T100 and
the MRCS cell assay, respectively. The Bl Acore T100 is a highly sensitive
Bl Acore version ideally suited for determjnation of high affinity binders
(Papalia et al., Anal Biochem 359, pll12 (2006)). Biotinylated, human TNFR1
was coated on the chip and each of the twelve Al budAb fusions were passed
over this susbamenat7fiong different concentrations (2, 10, 50 and 250 nM.
The ai mwas &00lOrsstablihsbcsirt dven padaimgs svatvanyrskgnihiv cangneffrect on
the bindi ng afhbpirkyret1sReneni+ NN GAL HOPAMRcAT4TEéRNVDPE TSt Bhget . As

can be seen f;zgm Table 8 bel ow, there was no significant difference between
the pairigngs and their effect on affinity by Bl Acore. Al conbinations
resulted in gD@Mth§ﬁ4a§§lnlty with the exception of the DOWh-14- 18

pai rings (DVEOL18zand; éﬁbéﬁ%%%%%s cavkehdchi Eﬁﬁsé o d by
fhan the oo oo, W B R e 8o

fusion g@ﬁecu es when conpared to the un fused DOMLh-574-72 dAb. This
i nprove t Iﬁ obse yﬁ 6egard|ess of the Al budAb used for pairing and
| argest for g nent_ use

establish ifERE E???%ﬁ%ﬁ%@%% %%FfTeFéfﬁéfc?MEHVF%P?EEEFW}S%%A%%%%Rty of
the anti- TNFRIAGABEWRST t HigP TasSay NIPagre A8y ToRTHBE 81 e ke’
di ff erence b&Pween the pairings is observed in the MRCS assay, in which the
best potéﬁC|es are observed in pairings with DOWh-11-3 and DOWh-11-12
whi | e pai ri ng8OWLRnS>DOMIh- 14- 10 (DMVB0117) lead to significant decreases in
potency. - EYQLLEEHEoREYQhFEedstleerSrahie/ K SMEWE RPPERELYWEDRSPAM R ver e
not det er m nEJAENDKGREBY I aRPNSOWEE LS Idie TG VY Saf F TG RERP FINE € G Al vV T
Overall no hivBs in affinity were observed on Bl Acore after Al budAb pairing.
The nost 2¢onsi stent data were obtained for DOWh11-3 and DOWh-11-12
pairings in theMVRES7as3ay. DVS Bl Acore Kon
EVQLLESGGGLVQPGGSLRLSCAASGFTFVKYSMGWVRQAPGKGLEWVSQISNTGDRT
YYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
VSS
25
>DOM1h-574-33
EVQLLESGGGLVQPGGSLRLSCAASGFTFVKYSMGWVRQAPGKGLEWVSQISNTGDRT
YYADSVKGRFTISRDNSKNSLYLQMNSLRAEDTAVYYCAIYTGRWVPFDNWGQGTLVT
VSS
30
>DOM1h-574-35
EVQLLESGGGLVQPGGSLRLSCAASGFTFITYSMGWVRQAPGKGLEWVSQISNTGDRT
YYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAIYTGRWEPFQYWGQGTLVT
VSS
35
>DOM1h-574-36
EVQLLESGGGLVQPGGSLRLSCAASGFTFGKYSMGWVRQAPGKGLEWVSQISNTGDRT
YYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAIYTGRWEPFDYWGQGTLVT
VSS
40
>DOM1h-574-37
EVQLLESGGGLVQPGGSLRLSCAASGFTFFKYSMGWVRQAPGKGLEWVSQISNTGDRT
YYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAIYTGRWEPFDYWGQGTLVT
VSS
45
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>DOM1h-574-38
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTGDRR
YYDDSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSS

>DOM1h-574-39
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTGDRR
YYADAVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSS

10
>DOM1h-574-40
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTGDRT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPFKYWGQGTLVT
VSS

15
>DOM1h-574-53
EVOLLESGGGLVQPGGSLRLSCAASGFTEFSKYSMGWVROAPGKGLEWVSQISNTGERR
YYADSVKGREFTISRDNPRKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPFEYWGQGTLVT
VSS

20
>DOM1h-574-54
EVOLLESGGGLVQPGGSLRLSCAASGFTEVNYSMGWVROAPGKGLEWVSQISNTGDRT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPYEYWGQGTLVT
VTS

25
>DOM1h-574-65
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQIANTGDRR
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEVYWGOGTLVT
VSS

30
>DOM1h-574-66
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQIANTGDRR
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWKPEFEYWGQGTLVT
VSS

35
>DOM1h-574-67
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQIANTGDRR
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGOGTLVT
VSS

40
>DOM1h-574-68
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQIANTGDRR
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWRPFEYWGQGTLVT
VSS

45
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>DOM1h-574-69
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQIANTGDRR
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
VSS

>DOM1h-574-70
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAVYTGRWEPEVYWGOGTLVT
VSS

10
>DOM1h-574-71
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWKPEFEYWGQGTLVT
VSS

15
>DOM1h-574-72 (SEQ ID NO: 2)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGOGTLVT
VSS

20
>DOM1h-574-73
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWRPFEYWGQGTLVT
VSS

25
>DOM1h-574-74
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
VSS

30
>DOM1h-574-75
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTGDRR
YYDDSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEVYWGOGTLVT
VSS

35
>DOM1h-574-76
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTGDRR
YYDDSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWKPEFEYWGQGTLVT
VSS

40
>DOM1h-574-77
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTGDRR
YYDDSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGOGTLVT
VSS

45
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>DOM1h-574-78
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTGDRR
YYDDSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWRPFEYWGQGTLVT
VSS

>DOM1h-574-79
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTGDRR
YYDDSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
VSS

10
>DOM1h-574-84
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTGDRR
YYADAVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEVYWGOGTLVT
VSS

15
>DOM1h-574-85
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTGDRR
YYADAVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWKPFEYWGQGTLVT
VSS

20
>DOM1h-574-86
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTGDRR
YYADAVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGOGTLVT
VSS

25
>DOM1h-574-87
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTGDRR
YYADAVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWRPFEYWGQGTLVT
VSS

30
>DOM1h-574-88
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTGDRR
YYADAVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
VSS

35
>DOM1h-574-90
EVOLLESGGGLVQPGGSLRLSCAASGFTFLKEFSMGWVROAPGKGLEWVSQIANTGDRR
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
VSS

40
>DOM1h-574-91
EVOLLESGGGLVQPGGSLRLSCAASGFTFLKYSMGWVROAPGKGLEWVSQISNTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
VSS

45
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Using the results of the biophysical and functional characterisation of
bot h t he wororme4DOMLh- 574 anti-TNFRL dAbs and the pai r PREEPM10I0510hE

Al budAbs, a subset of five fusion nolecules were constructed, expressed,
purified and characterised. These five each contained one of the follow ng
anti-TNFR1 dAbs: DOMLh-574-109, DOMLh-574< .10 138, DOMLh-574- 156,

DOMLh- 574- 162 and DOMLh-574- 180 each paired with DOWh-11-3 using the AST
|l i nker. Constructs were, N- to Ctermnally, anti-TNFRL dAb (ie, DOVD100
dAb- | i nker - AbbudAb-5none2 of t hese constructs contained a tag). The
expressed nokgoulescuer enohad et e s orkSEUcMIRbAPERELERV SO sibtOpRSt at e,

on DSC for tRhebnslrakabibikbysxen. Bldedefror ettty cker briRiceat ppuse
TNFR1 and inykhe 15MRCS cell assay for functional activity. Biophysical

charactergsation of these five in-line fusion nolecul es denonstrated all to

have nmel ting.beppPELayLLIES a§§§ quojgg in-solution nononers (Table 9). A
hi gh nel ting.ignpe e&a \?Qbé ﬁﬁm MGM@%%@QG%@%&@@!T rif he
nol ecul e “h'§QDb§ ?%E&@FgﬁgﬁfkgﬁG orage
of the nDIec ernDre eneficia a | Ity of
t he nnleg en functlonLPg as S phagnaceutlcgl ﬂrugbln V|vod|n patients
by makin S ible to degradation and there extending its
tgrninal haI Bsﬁig g?&ﬁ?é : 4 ;

9: Qvervi ew of Vpreferred conbi nat i ons of
anti-TNERL d QLﬁﬁﬁﬁGka% PGCGSLELSCAASGETFVKY SMGWVRQAPGKGLEWVSQIANTGDRR

YYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAAYYCAIYTGRWPDFDYWGQGTLVT
VSS

15
>DOM1h-574-95
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQIANTGDRR
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAAYYCAIYTGRWPDFEYWGQGTLVT
VSS

20
>DOM1h-574-96
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWPDEDYWGQGTLVT
VSS

25
>DOM1h-574-97
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWPDEFEYWGQGTLVT
VSS

30
>DOM1h-574-98
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTGDRR
YYDDSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWPDEDYWGQGTLVT
VSS

35
>DOM1h-574-99
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTGDRR
YYDDSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWPDEFEYWGQGTLVT
VSS

40
>DOM1h-574-100
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGPEWVSQISAWGDRT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSS

45



10 Al budAb for half-life extension. After purification, these fusion

nol ecul es were tested for thermal stability (DSC) and in-solution state

( SEC- MALDSD .20/ d94mpe nononeri ¢ whil e DVS0133 and DMS0132Chareotios2ohi ghest
melting tenperatures. DMS Conposition Denoted N to Cterminally DSC (O
SEC- MALLS DMS0132 DOM 1 h-574- 109/ AST/ DOMZh- 11-3 58. 2/ 58. 9 98% nononer
DMS0133 DOM 1 h-574-138/ AST/ DOWh-11- 3 59¢Q/ 59. 4 98% nononmer DMS0134 DOM 1
h-574- 156/ AST/ DOWh-11- 3 58. 9/59. 3 98% nononmer DMS0135

>DOM1h-574-101
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGPEWVSQISDGGORT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSS

>DOM1h-574-102
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGPEWVSQISDSGYRT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSS

10
>DOM1h-574-103
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGPEWVSQISDGGTRT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSS

15
>DOM1h-574-104
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGPEWVSQISDKGTRT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSS

20
>DOM1h-574-105
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGPEWVSQISETGRRT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSS

25
>DOM1h-574-106
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQINNTGSTT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSS

30
>DOM1h-574-107
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGPEWVSQISNTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGOGTLVT
VSS

35
>DOM1h-574-108
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGPEWVSQISNTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
VSS

40
>DOM1h-574-109 (SEQ ID NO: 3)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGOGTLVT
VSS

45



DOM 1 h-574- 162/ AST/ DOMZh- 11-3 58. 0/ 58. 7 98% nononer DVS0136 DOM 1

h- 574- 180/ AST/ DOWh-11-3 57.8/58.0 98% nononmer Characterisation of the
ant i - TNFRYoabfo/a9iu129 by Bl Acore and the functional acti viPCY/EPR010H510h& hunman
MRCS and standard nouse L929 cell assays (Table 10) indicated the

di fferences between the dAbs to be Iimted. However, when all data are
taken together fromnelting tenperature,joyn-solution state, expression,

Bl Acore, human MRCS cell assay and standard nouse L929 cell assay, DWVS0133
and DVS0134 energe as the preferred conbi nati ons. The nelting tenperature
i s the highesbofion-theseidwo, while they 20 belong to the nobst potent

conbi nat i onseivaLt hectuned ronal RisuEE @ VRYYSEGebh ragsaysvsd hepfamet i onal

activity in whepgekbrassaysnsBua. keyndireeDThet vdateraknh s theoPreferred
nol ecul e. -yk%2 - Table 10: Functional characterisation and expression of

five bestganti-TNFRL/ Al budAb fusion nolecul es. Expression |evels were
determ ned afbefpushfication. Affinities were determ ned by Bl Acore and
muse Uozo- ool £ Gt T Ereed AAR s e et TR Rt A
DVS0134, mhigﬁ P%e nng? po%ent co&ﬁ natlogg |nYthe ce Fwagsays wer e
DN50133,IEWB §4 and DVB0135. DWVS Expression Bl Acore Bl Acore

>DOM1h-574-112
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTADRT
YYTHSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
VSS

15
>DOM1h-574-113
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTADRR
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
VSS

20
>DOM1h-574-114
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQILNTADRT
YYDHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
VSS

25
>DOM1h-574-115
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTADRT
YYDHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
VSS

30
>DOM1h-574-116
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTADRR
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
VSS

35
>DOM1h-574-117
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTADRR
YYDHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
VSS

40
>DOM1h-574-118
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAVYTGRWVSFEYWGOGTLVT
VSS

45



Bl Acore MRCS L929 (ng/1l) Kon Koff KD ND50 ND50 (ws,-1) (s-1) (nM (nM
(nM DMS0132 12
WO 2010/094720 PCT/EP2010/052005

- 128 -

>DOM1h-574-119
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCALYTGRWVSFEYWGOGTLVT
VSS

>DOM1h-574-120
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAVYTGRWVPEFEYWGOGTLVT
VSS

10
>DOM1h-574-121
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCALYTGRWVPEFEYWGOGTLVT
VSS

15
>DOM1h-574-122
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQIANTADRR
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
VSS

20
>DOM1h-574-123 (SEQ ID NO: 13)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTADRR
YYADAVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEVYWGOGTLVT
VSS

25
>DOM1h-574-124
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTGDRR
YYAHAVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEVYWGOGTLVT
VSS

30
>DOM1h-574-125 (SEQ ID NO: 14)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQIANTADRR
YYADAVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEVYWGOGTLVT
VSS

35
>DOM1h-574-126 (SEQ ID NO: 15)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQIANTGDRR
YYAHAVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEVYWGOGTLVT
VSS

40
>DOM1h-574-127
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTADRR
YYAHAVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEVYWGOGTLVT
VSS

45



1. 9E+05 4.6E-05 0.25 1.04 6.8 DVMS0133 6 3.6E-05 3.6E-05 0.20 0.99 4.2
DVB0134 9 1.9E+05 4.9E-05 0.26 0.96 6.52
WO 2010/094720 PCT/EP2010/052005

- 129 -

>DOM1h-574-128
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQIANTADRR
YYAHAVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEVYWGOGTLVT
VSS

>DOM1h-574-129 (SEQ ID NO: 16)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQIVNTGDRR
YYADAVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEVYWGOGTLVT
VSS

10
>DOM1h-574-130
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQIANTGDRR
YYADAVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEVYWGOGTLVT
VSS

15
>DOM1h-574-131
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTADRT
YYDHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
VSS

20
>DOM1h-574-132 (SEQ ID NO: 7)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTADRT
YYDHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWRPFEYWGQGTLVT
VSS

25
>DOM1h-574-133 (SEQ ID NO: 17)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTADRT
YYDHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEVYWGOQGTLVT
VSS

30
>DOM1h-574-134
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTADRT
YYSHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGOGTLVT
VSS

35
>DOM1h-574-135 (SEQ ID NO: 8)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTADRT
YYTHSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGOGTLVT
VSS

40
>DOM1h-574-137 (SEQ ID NO: 18)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTADRT
YYTDAVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEVYWGOGTLVT
VSS

45



DVS0135 11 1. 8E+05 5.7E-05 0.32 1.17 5.9 DWs0136 3 1.9E+05 5.5E-05 0. 30
1.97 5.4 Denonstration of in vivo efficacy of DOWI100 in a mnurine
nodel forwohlewmsnod 10arthritis To denonstrate that tReTaEPRIMIOSIODI the
described anti-TNFRL dAb is useful and could be di sease nodi fying, a nurine
nodel of rheunmatoid arthritis was treated with DMS0169, a fusion, N to
Ctermnally, of DOMLh-574-72 - ASTSGPS p39gDOWMZh-11-

>DOM1h-574-138 (SEQ ID NO: 4)
EVOLLESGGGLVQPGGSLRLSCAASGFTFFKYSMGWVROAPGKGLEWVSQISDTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
VSS

>DOM1h-574-139 (SEQ ID NO: 20)
EVOLLESGGGLVQPGGSLRLSCAASGFTFLKYSMGWVROAPGKGLEWVSQISDTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
VSS

10
>DOM1h-574-140
EVOLLESGGGLVQPGGSLRLSCAASGFTEFFKYSMGWVROAPGKGLEWVSQIADTGDRR
YYDDSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEVYWGOGTLVT
VSS

15
>DOM1h-574-141
EVOLLESGGGLVQPGGSLRLSCAASGFTEFFKYSMGWVROAPGKGLEWVSQISDTADRR
YYDDSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEVYWGOGTLVT
VSS

20
>DOM1h-574-142
EVOLLESGGGLVQPGGSLRLSCAASGFTEFFKYSMGWVROAPGKGLEWVSQISDTGDRR
YYDHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEVYWGOQGTLVT
VSS

25
>DOM1h-574-143
EVOLLESGGGLVQPGGSLRLSCAASGFTEFFKYSMGWVROAPGKGLEWVSQISDTGDRR
YYDDAVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEVYWGOGTLVT
VSS

30
>DOM1h-574-144
EVOLLESGGGLVQPGGSLRLSCAASGFTEFFKYSMGWVROAPGKGLEWVSQIADTADRR
YYDDSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEVYWGOGTLVT
VSS

35
>DOM1h-574-145
EVOLLESGGGLVQPGGSLRLSCAASGFTEFFKYSMGWVROAPGKGLEWVSQIADTGDRR
YYDHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEVYWGOQGTLVT
VSS

40
>DOM1h-574-146
EVOLLESGGGLVQPGGSLRLSCAASGFTEFFKYSMGWVROAPGKGLEWVSQIADTGDRR
YYDDAVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEVYWGOGTLVT
VSS

45



12-nmyc tag. This murine nodel is a transgenic nouse nodel in which human
TNFa is 15 overexpressed (Tgl97) and the gene encoding the nobuse TNFR1 has
been replwoeadividttzot he human TNFRL (hp55) gene. Over ti WETIHPRGIO/0RI00R
devel op spontaneous arthritis which is scored by measuring joint sizes
during treatnent (clinical score) and by perform ng histol ogical analysis
of the joints after 15 weeks (Keffer et.@lj.., EMBO J., 10, p4025 (1991)). In
addition, the overall health of the mce can be inferred fromtheir 20 body
wei ght, which is neasured weekly. From week 6 onwards, 12 mice were treated
twi ce a week>wbMhnesvher410 ng/ kg of DMS0169 or with weekly saline

i nj ections (eontrebcgtouppccEtonsweicHr mikvisMmueekolbcreachv souser wsT scor ed

weekly for bethpsvkdABrIsebidealySeais it ety cweyghtntbiguness2oyand
26). After 1Hgweeks the mice were sacrificed and histol ogi cal anal ysis was

done of jeint inflammtion (figure 27). The effects of DVMS0169 on both
clinical scoggo nd_ gy§t£h@gy at 15 weeks were highly significant (p<0.001)

while body weig EE 8{; WRSAbAKEF AR €0 PEOMRA£d tO

EZLLP?SL?%@%@%@S Ok Rk O,%ﬂﬁ%@g@z\% Ratent g Tl et et

St andar d I L-8 release assay The activities of certain dAbs that bind
human TN m$h§ gfgga ﬁ 9|n the foll ow ng MRC-5 cell assay The assay is

based on the L-8 secretion b s and is
adapt ed fronmtt %Lﬁé%ﬁ%‘f%%%%%%%%%?GﬂTcFéfé%fﬁMGWVRQ{*PQFGL%‘@W%@%D%

Bi ol ogi cal cHé&ﬁéYF?RE%S%%%%%NWW%)DTA%%NB’FHBW%HEQW%%W% of
|L-8 by IL-1VPA HUVEC. The activity of the dAbs was assayed by assessing
| L-8 inddietion by human TNFa, using MRG-5 cells instead of the HUVEC cel
line. BrieflyPONRE-57¢el$8 (ATCC number: CCL-171) were plated in nmicrotitre
pl at es (5x108VRELESEARLYVQPEmel R e /g Httds IR PRlGNEQBEEEELBYBral ghtAMRE h a
dose-range o YAABVEAHE AL RRESKMEMOIMIMNGILRAGPEAVYYCATIYTGRWEPFQYWGQGTLVT

VSS

20
>DOM1h-574-151
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
VSS

25
>DOM1h-574-152
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWAPFQYWGOGTLVT
VSS

30
>DOM1h-574-153
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPEFQYWGOGTLVT
VSS

35
>DOM1h-574-154
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTGDRR
YYDHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
VSS

40
>DOM1h-574-155 (SEQ ID NO: 21)
EVOLLESGGGLVQPGGSLRLSCAASGFTFLKYSMGWVROAPGKGLEWVSQISDTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGOGTLVT
VSS

45



20 TNFa, (200 pg/m ). Follow ng incubation, the culture supernatant was
aspirated and I L-8 rel ease was determ ned using an |IL-8 ABI 8200 cel |l ul ar
det ecti orwa8By09¢BVAT). The |1L-8 FMAT assay used det ect iPON/ER2@00OSOLITr €
reagents from R&D Systens. Beads, goat anti-nouse 1gG (H&L) coated

pol ystyrene particles 0.5% w v 6-8lam ( Spherotech I nc, Cat#MP-60-5), were
coated with the capture anti body nouse npnacl onal anti-human 25 | L-8

anti body (R&D systens, Cat# MAB208). For detection, biotinylated goat

anti human | L-8 anti body (R&D systens, Cat# BAF208) and Streptavidin

Al exaf | uor 64poliMal-eculass Probesip Gai#532357) were used. Reconbi nant human
| L-8 (R&D systensrs€at#v@diedliryes dsedt ey stivgvabandasdemisd T sghERIr dAb
activity resukhadvkorardeeneaseri dind reecreliveralrRtrorimer supes et ent
conpared wi tkggontrol wells that were incubated 30 with TNFct only. - 114
- Standarg Cynonol ogus nonkey CYNOW KI assay 5 The anti-TNFRL dAbs were
tested for paotepey_kn,the; CYNOMKI cell assay. Briefly, the dAb was

i ncubated W Ky ?&& é%%%ﬂ%%@%bw@ﬁ A08kELhNSS éﬁ% BigF one
hour at 37C Qpﬁ§EE&% %9§ #ﬁ%ﬁ?ﬁ |on oﬁQE E ?ﬁ%§ %@Eﬁ#éﬁh

al pha (Pepro was ad once

plates e |ncubated for 18 20 hours. The IeveI of secreted | L-8 was then
neasured n § iﬁsgy pernatant 10 using t he DuoSet ELI SA developnent
systenl(R&D ! éa% DY208 accord to the manuf act ur

|nstruct|ons

bbeaRERt Y AlEer S S NS LCH K ORF BBy S FREC RGPS
det er ni ned b% FotErRgT aAb  ETHEEntr A OR A arn St ChhéTher eeht Afe et VT
inhibition o L-8 secretion. 15 Standard L929 Cytotoxicity Assay
Anti-TNFRL dAbs were al so tested for the ability to neutralise the
cytotoxi c actPYMiy-6f4TNFA, on nouse L929 fibroblasts (ATCC CCL-1) (Evans,
T. (2000) NbEe@@LESGE@bY@E@@ﬁﬂRﬁﬁﬁAﬁ?GREE?KZ@QﬁWVB@ABEKQ%EW@QQI%@¢A%Rblated
in mcrotitr&YpHaVESRFTXIRAN TN TIsY IMMN YL RAGLE AV GBat EGREVBF MY GERG W h
anti-TNFRL dABS 100pg/ mL TNFa, and 201 |ag/nl actinonycin D (Sigm, Poole,
UK). Cel ROviability was neasured by readi ng absorbance at 490nm fol | owi ng
an i ncubati onDaMth-[34{4656- dbmet tyIndui azol - 2-y1) - 5- ( 3-

car bboxynet hexyphepydyr 20 fdc Suk i amreInrrR XHstvelivapab GROLERY spegarADEri son,
USA) . Anti - TNFREsURbRETT $ MDYy ERd. dMN A FdeTimedse chn Y TOREE PEY Y IOtQXT OVt y and
t heref ore anvykpcrease in absorbance conpared with the TNFct only control.
25 Standasd Receptor binding assay The potency of the dAbs was determ ned
agai nst humagpdNERLsth-agf ecept or bi ndi ng assay. This assay neasures the

bi ndi ng of THE akpRBacERvI N @§Lﬁﬂ%&éﬂﬁtFﬁ@ﬂﬂﬁéﬂc%bRéﬁb@?bﬁEﬁﬁ@ tOpBAGCK this
i nteraction. Y¥ ﬁs@kgﬁﬁTf ﬁﬁh?ﬂbMﬁﬁﬂﬁﬂE%@A@QY@A oad Rﬁﬁ?FE%ﬁGé@ﬁ%@ﬁ Wi th

goat antl-hu e receptor coated beads are I ncubated wth
TNF- al phg ( g/nﬂ) dAb b|ot|n conj ugated anti-TNF al pha and

Streptav'di”>%bﬁ§ﬁ—574—162 (SEQ ID NO: 5)

EVOLLESGGGLVQPGGSLRLSCAASGFTFFKYSMGWVROAPGKGLEWVSQISDTADRT
YYSHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGOGTLVT

VSS

35
>DOM1h-574-163
EVOLLESGGGLVQPGGSLRLSCAASGFTFFKYSMGWVROAPGKGLEWVSQISDTADRT
YYTHSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGOGTLVT
VSS

40

>DOM1h-574-164
EVOLLESGGGLVQPGGSLRLSCAASGFTFLKYSMGWVROAPGKGLEWVSQISDTADRT
YYTHSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGOGTLVT
VSS

45



- 115 - fluor 647 in a black sided clear bottoned 384 well plate. After 6
hours the plate is read on the ABI 8200 Cel |l ul ar Detection system and bead
associ at esof2buwavereence determ ned. If the dAb bl ocks TREI/ERR@hasohndi ng to
TNFR1 the fluorescent intensity will be reduced. 5 Data was anal ysed usi ng
the ABI 8200 anal ysis software. Concentration effect curves and potency
(EC50) val ues were determ ned using G aphRad Prism and a signoidal dose
response curve with variable slope. 10 Construction and purification of
fusions with DOWh-11-12 for in vivo efficacy studies 15In order to perform
in vivo efficacyistediessnith different anti-TNFRL and control dAbs,

geneti c fusi engrnesecct eneds of ritdven H dHferrets vdMrs owpt Rt hev &) becApR T

(anti - serum akRusi/RcAAD) s RSM Ak RS TRAG AR vAlva A SR Te RRA Pk ES c Pefeen
t he dAbs. Foyggconstructs were made for this purpose: DVMS5537

(DOMLh-574- 156- AST-DONVh 11- 12), DWS5538 (VhD2- AST-DOMZh-11-12), DWMS5539
(DOMLMm 15- 12- A g @ 11-12dh) and DN55540 (DOM 1

m 21- 23- AST- %g%iﬁ%ﬁﬁﬁﬁ%%ﬁ §gLE Aﬁy@ts was
as foll ows: ﬁ %g%
priners AS9 ég%g rom

anplifie fron125 DN50169 (no tag) in the pDCNB vect or, u5|ng prlners PAS40
and AS65 gg AgT é gze The reaction products were joined by SOE- PCR
and reanpllf rs JAL102 and ZHT32 icatio
reaction pro8UettFs® ﬁ?"%%ﬁ%\ﬁ& %‘WFF‘PIFW§M@W8593P§E?B%§Q¥?%?DPFRcut
pET30a ( Mer cKY PHESFCBX b €8T o T e LORS G AV Y AANSFBIAeEE fB°LREE col |
strai n BL21( DES) (hbvagen Cat no. 69450). - 116 - DMS5538: The Vh dAb
VvhD2, a $9 call ed Dunn¥ dAb' with no specific antigen recognition, was PCR
anpllfled usPREMpPATARESI @S9 and ZHT304. The Vk dAb DOWZh11-12 was PCR
anplified fr &N DMSOE6EOL VPt @yl iiss (gt 3¢k THeits SPRBY B CaRE X ASEBY SBbE T &Pt oduct s
are gel puri #redSdRERT éasSBMBHIEY. UsiMp [SCELPERY YThS Y SRV P DAUEEQE BLVT
reanplified usbng prinmers JAL102 and ZHT327. The reanplification reaction
product 28 cut with Nde I and Not | enzynes, gel purified and ligated into
PET30 cut w thoMde-b7antdo™Not | enzynes. For expression the construct is
transfor ned EUQLbesE&sGTOHPGGESIRLIT BRI (FDEISMGWVRQAPGKGLEWVSQIADTADRT
YYAHSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAIYTGRWVPFEYWGQGTLVT
VSS
25
>DOM1h-574-170
EVQLLESGGGLVQPGGSLRLSCAASGFTFFKYSMGWVRQAPGKGLEWVSQISDTADRT
YYAHAVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAIYTGRWVPFEYWGQGTLVT
VSS
30
>DOM1h-574-171
EVQLLESGGGLVQPGGSLRLSCAASGFTFVKYSMGWVRQAPGKGLEWVSQIADTADRT
YYDHSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAIYTGRWVPFEYWGQGTLVT
VSS
35
>DOM1h-574-172
EVQLLESGGGLVQPGGSLRLSCAASGFTFVKYSMGWVRQAPGKGLEWVSQIADTADRT
YYDHAVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAIYTGRWVPFEYWGQGTLVT
VSS
40
>DOM1h-574-173
EVQLLESGGGLVQPGGSLRLSCAASGFTFVKYSMGWVRQAPGKGLEWVSQIADTADRR
YYAHSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
VSS
45



10 DMS5539: the anti-nouse TNFRL Vk dAb DOMLm 15-12 was PCR anplified from
pDOVBNKk ( DOMLM 15-12) using prinmers AS9 and ZHT334. As both the anti-TNFRL
and anti -wbkoarvae4Ab, DOWrh-11-12, are VKks, a standard PivERed1omsiood)i sati on
approach of DOWrh-11-12 was perforned, i.e. silent mutations, which do not
affect the 15am no-acid sequence, were introduced at the DNA | evel. These
nmut ati ons reduce the chance of honol ogaugg4r.econbi nati on and i ncrease
plasm d stability during DNA anplification and protein expression. In
addition, the DOMrh-11-12 dAb al so contains a nutation of Ser at position
12 to Pro to>pedugeshinding to Protein-L of the in-line fusion and
facilitate puwvbhieationvodhesdehommlegisek ersivanarotrthenyio DOMABHRL- 12 20

S12P (DOVFh- ¥iak20hcSE2PY R bissiBER, armhi Jrired finemyp ROVBE N PEMcddr hadh)
usi ng prinmergsZHT333 and AS65. Both products are gel purified and

reassenbl gd by SOE-PCR The SCE product is reanplified using prinmers ZHT332
+ ZHT327. Theppgagtien_pseoduct is cut with Nde | and Not | enzynes, gel

purified and ﬁbaﬂﬁgeeaﬁ&p@ggﬁ& A%@éfm%km abOk L RPZY RS A
STARNL e D e S

anplified,fromDVS0127 using prinmers AS9 and ZHT335. The Vk dAb DOWh11l-12
is PCR a Iifbsg grg21 169 using priners PAS40 and AS65. Both products
30 are gel pd 8d°4nd’ f 2assenbl ed by SOE- PCR The SCE product is
reanplified GSRA ESGG%"?QE’Ggﬁ%J%%AAJS&{FRWK%HJGE’M?@Q??KﬁngWY%%%%%Z?P oduct
is cut with NJ8HRVERGT NOPRPNERZY NS NGRSV Ed A andC R gat d " ¢4t 6~ pET30
cut with NdeVPSand Not | enzynmes. For expression the construct is
transforh®d to the E. coli strain BL21(DE3). 5AIl four constructs were then
expressed i n>AOMérmentot/lising the follow ng conditions: all at 27 degrees
post i nducti BHRLOEBEANM VP eXtleptAAit IDVEESHGRLERCRASE AU e AR
0. 025nM | PTGYYRHRVKE@RFERS RPN SHIST IWErBING. RNEGH AYEN CAAERSRVGP FRY RE@GHRIT medi um
at the 5L sc&Pé&. 10 Purification was done fromthe supernatant by batch
bi nding 20 Protein-L foll owed by elution, neutralization and a second step
of batch bi ndDngithesPietegn- A Eluted protein was buffer-exchanged to PBS
and concent r avedLbetocevdrmres i ket A AdEracikersMsat/RQA P G RVEEE390 wasT g f | ed
by Protein Lyapndstherrt uskhesxpuryfgred imprSEGvwivth 1sTasiih aneousodutder
exchange intgsBBS. Al nol ecul es were then endotoxin depleted. 15 - 118 -
25

>DOM1h-574-179

EVQLLESGGGLVQPGGSLRLSCAASGFTFFKYSMGWVRQAPGKGLEWVSQISDTADRR

YYDDAVKGRFTITRDNSKNTLYLQMNSLRAEDTAVYYCAIYTGRWEPFVYWGQGTLVT

VSS

30
>DOM1h-574-180 (SEQ ID NO: 6)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTADRT
YYAHAVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGOGTLVT
VSS

35

DOM1Im-15-12 (SEQ ID NO: 36)
DIOMTOSPSSLSASVGDRVTITCRASQYIHTSVOWYQOKPGKAPKLLIYGSSRLHSGVY
PSRESGSGSGTDFTLTISSLOPEDFATYYCQONHYSPEFTYGQGTKVEIKR

40 DOM1Im-21-23 (SEQ ID NO: 37)
EVOLLESGGGLVQPGGSLRLSCAASGFTENRYSMGWLROAPGKGLEWVSRIDSYGRGT
YYEDPVKGRESISRDNSKNTLYLOMNSLRAEDTAVYYCAKISQFGSNAFDYWGQGTQV
TVSS

45 >DMS0111 (SEQ ID NO: 45)



Tabl e 11: Am no Acid Sequences DOMLh- 574 and DOMLh-574"' differ by a
single amno acid (Rin the former is Hin the latter at amno acid 98 5
accor di ngvoaotbar2onunberi ng) . >DOMLh- 509 PCT/EP2010/052005
EVQLLESGGAE. VQPGGSL RL SCAASGFTFSQYRVHWRQAPCGKSL EW/SSI DTRGSST

YYADPVKGRFTI SRDNSKNTLYLQVNSLRAEDTAVYYCAKAVTMFSPFFDYWEQGTLY TVSS >DOMLh- 510
EVQLLESGGGEL VQPGGSL RLSCAASGFTFADY GVRW/RQARGKGLEWSSI TRTGRVT

YYADSVKGRFTI SRDNSKNTL YLQVNSLRAEDTAVYYCAKWRNRHCGEYLADFDYWGEQG TLVTVSS

>DOMLh- 548 EVQLLESGGGELVQPGGSLRL SCAASGFTFMRYRVHWRQAPGKGLEW/SSI DSNGSST
YYADSVKGRFT! SRONSKAE &Y L@VNGE SRAGIANAYEAKDRTIERERVE DXWERGT EV IYES AN h- 549
EVQL L ESGCEL VRSG5 RE SEAASHT SAMDYENMMROARGIE WSS SESGITFrE YWGQGTLVT
YYADSVKGRFTI SRENSKNT b ECANSERACIARAMGAKRRERAS ErDY WG ki MES >-E0Mih - 574
(SEQ ID NGO &ihsEVRLhESEKFKL M Fl VKX SV RRAPELELEEYIEEE SNTGGHT
YYADSVKGRETI SRONSKNTL YLQVNSLRAEDTAVYYCAKYTGRWEPFDYWGQGTLVT VSS >DOMLh- 574

EVAL L ESGGCL VERGESL R, S 3 Cngﬁ/&YWRQAPmG_ EVWSQ SNTGGHT

YYADSVKGRFTI - NEPEDYVES DOMLh- 574- 1
EVQLL ESGGGL V/ -?" e}al a{ "4 4 * Vé/é%gGT g
YYADSVKGRFTI | ﬁ; i},@. CAKY] - u PYOYWECK s_v( or

>DOMLh- gﬁ- 2 E o'es.. !“ {A*A. "'&% vvet' \z 7 ‘f

YYADSVKGRETI § RAEDTAV SEBYY h- 574- 4
EVQLLESGGGLVQP &% %S%ASGETFVKYS RQAPGKGLEV\X/SQ SNTGGHT

YYADSVKGRFTI § CAKYTGRVEPFE LVT VSS >DOMLh- 574- 7

EVQLLESGGGLV @Wﬁ&@%%ﬁé SRV SQISNTADRT
YYADSVKGRFTI W@Kﬁﬁﬁ%&ﬁ\@l TYTERNEPE AT YSESPDNih- 574- 8
EVQLLESGESAL VIPEAST RE GEFASES AL IBERQPERTSE K EERFKAPKLL IMIRS

YYADSVKGRFTI @mKWEWWW@Xﬁﬁﬁ@WEWWWh 574-9
EVQL L ESGGGL VQPGGSL RL SCAASGETFVKY SMAWRQAPGKGL EW/SQ SNTGGHT
YYADSVKGRFT| SRONSKA L YMEVNSD. REDTIYYCATYTGRWEPFDYWGEQGTLVT VSS
>DOMLh- 574- 18VEVGEEESCER MOREGEELRISCAASEYFECKESVEIMRGAR R EUWSQ SN TCCHT
YYADSVKGRFT| SRENSKKFR YT CMASLRAEDTANGEA REPGRARPE DXWBOCKH VI E VSB50GTLY T
>DOMLh- 574- 1¥SEXQ b ESERE: MOPGGSHRISCANSERIENY SHONWROADRK K EVYSQUENTCCHT
YYADSVKGRFT| SBDNSKNTRYECMNSE RAEDTA\SS A S FERUEPEDEVGRSTIT ¥FQ VSS/E TKR
>DOMLh- 574- 12 EVQLLESGGG.VQPGGSLRL SCAASGETFVKYSMGW/RQAPGKGL EW/SQ SNTGDHT
YYADSVKGRFT! SBRNSKNTL Y& EQYNSh RAEDTAMYYCAKYTGRWEPFDYWGQGTLVT VSS
25 EVOQLLESGGGLVQPGGSLRLSCAASGFTFVKYSMGWVRQAPGKGLEWVSQISNTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGQGTLVT
VSSASTSGPSDIQMTQSPSSLSASVGDRVTITCRASRPIGTTLSWYQQKPGKAPKLLIT
LWNSRLOSGVPSREFSGSGSGTDFTLTISSLOQPEDFATYYCAQAGTHPTTFGQGTKVET
KR

30
>DMS0116 (SEQ ID NO: 50)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGQGTLVT
VSSASTSGPSDIOMTOSPSSLSASVGDRVTITCRASRPIGTMLSWYQOKPGKAPKLLIT
35 LEGSRLOSGVPSRESGSGSGTDEFTLTISSLOPEDFATYYCAQAGTHPTTFGOGTKVET
KR

>DMS0117 (SEQ ID NO: 51)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTADRT

40 YYAHSVKGRFTISRDNSKNTLYLQOMNSLRAEDTAVYYCATIYTGRWVPFEYWGQGTLVT
VSSASTSGPSDIOMTOSPSSLSASVGDRVTITCRASOWIGSQLSWYQOKPGKAPKLLIT
MWRSSLOSGVPSRESGSGSGTDFTLTISSLOPEDFATYYCAQGLRHPKTFGOGTKVET
KR

45 >DMS0118 (SEQ ID NO: 52)



>DOMLh- 574- 13 EVQLLESGGGLVQPGGSL RL SCAASGETFVKY SMBWRQAPGKGLEVWSQ SNTGDRT
YYADSVKGRFTI SRDNSKNTLYLQVWNSLRAEDTAVYYCAKYTGRWEPFDYWGEQGTLVT VSS - 120 -
>DOMLh- 5M02410(BEQ| D NO 10) EVQLLESGGGELVQPGGSLRLSCAASEBET/EP2010/052005
FVKYSMGWRQAPGKGLEW/SQ | SNTGDRT YYADSVKGRFT |

SRDNSKNTLYLQWNSLRAEDTAVYYCAI YTGRWEPFDYWSQGTLVT VS S >DOMLh-574- 15
EVQLLESGGE.VQPGGSLRLSCAASGFT FVKYSMOW/RQ@ABGKGLEWSQ | SNTGDHT YYADSVKGRFT
SRDNSKNTLYLQWNSLRAEDTAVYYCAI YTGRWEPFDYWEQGTLVT VS S >DOMLh-574- 16
EVQLLESGGELVQPGGSLRLSCAASGFT FVKYSMGWRQAPGKGPEW/SQ | SNTGDRT YYADSVKGRFT
SRDNSKNTL YL QeNSL BAEDT AMY YA YTHCRNEREDYWBQBTSVIE VR e peROML v 5 AsNTADRT

EVQL L ESCGEL VEREEEERE RSCAASEN s IBVIK XS MBARQARGKGRE WY Qi ¢ SN R i QOBDSVYKGRFT
SRDNSKNTL YL QyNSh RAEDE AVYY @A YTSRWRRREAGRGTE YR s WM& 1852 PaWEHo RFdR A8k 1,1, T

EVQL L ESCEEL VIRESSE B SRS s d$ad SMAVMRQARBIEBIEMYSOn b ¢ SN T c YYABEVKGRFT

SRDNSKNTLYL QYNSL RAEDTAVYYCAI YTGRAEPFD LVT VS S SDOMLh-574-19
EVQLLESGUAL VQPGISSL RL SCAASGFT FG(YSI\/GV\X/RQAPG(DL EVWSQ | SNTGDHT YYADSVKGRFT
SRDNSKNTL YL QWb DT ‘C“(. GRWERFDYWGQGTLVT vs S >D0|V[Lh 574- 25
EVQLLESGGGLV %‘{ A @‘% ROAPG VKGRFT
SRDNSKNTL YL QYNSE R %- A .5 4 %
EVQLLES esees Q ? ) ’A\’m“e;\u' jzg é E \%(GRFT
SRDNSKNTL YL QURS{RAEPT AQ : ‘ :
APK SGV' SGSG D TISS QPEDFATYYCAQAGTHPT
TFGQGTKVEIKR

>DMS0122 (SEQ ID NO: 54)

15 EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGQGTLVT
VSSASGGGGSGGGGSGGEEGSDIQMTQSPSSLSASVGDRVTITCRASRPIGTMLSWYQQ
KPGKAPKLLILFGSRLOSGVPSREFSGSGSGTDFTLTISSLOPEDFATYYCAQAGTHPT
TEFGQGTKVEIKR

20
>DMS0123 (SEQ ID NO: 55)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGQGTLVT
VSSASGGGGSGGGGSGGEEGSDIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQ

25 KPGKAPKLLIMWRSSLOSGVPSRESGSGSGTDFTLTISSLOPEDFATYYCAQGLRHPK
TEFGQGTKVEIKR

>DMS0124 (SEQ ID NO: 56)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTADRT

30 YYAHSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCATIYTGRWVPFEYWGQGTLVT
VSSASGGGGSGGGGSGGEEGSDIQMTQSPSSLSASVGDRVTITCRASQWIGSQLSWYQQ
KPGKAPKLLIMWRSSLOSGVPSRESGSGSGTDFTLTISSLOPEDFATYYCAQGLMKPM
TEFGQGTKVEIKR

35 >DMS0132 (SEQ ID NO: 57)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISDTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGQGTLVT
VSSASTDIOMTQSPSSLSASVGDRVTITCRASRPIGTTLSWYQOKPGKAPKLLILWNS
RLOSGVPSRESGSGSGTDFTLTISSLOPEDFATYYCAQAGTHPTTFGOGTKVE IKR

40
>DMS0133 (SEQ ID NO: 58)
EVOLLESGGGLVQPGGSLRLSCAASGFTFFKYSMGWVROAPGKGLEWVSQISDTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWAPFEYWGQGTLVT
VSSASTDIOMTQSPSSLSASVGDRVTITCRASRPIGTTLSWYQOKPGKAPKLLILWNS

45 RLOSGVPSRESGSGSGTDFTLTISSLOPEDFATYYCAQAGTHPTTFGOGTKVE IKR



>DOMLh- 574- 27 EVQLLESGGGLVQPGGSLRLSCAASGFT FVKYSMGWRQAPGKGLEW/SQ | SNTGDRT
YYADSVKGRFT | SRDNSKNTLYLQVNSLRAEDTAVYYCAI YTGRWKPFEYWGQGTLVT VS S - 121 -
>DOMLh- 5 M0281089I2h ESGEGEL VOPGGSL RL SCAASGETFVKY SMGW/RQAPEK EEPYSQ5 BT GDRT
YYADSVKGRFT | SRDNSKNTLYLQVNSLRAEDTAVYYCAI YTGRW/PFEYWGQGTLVT VSS

>DOMLh- 574- 29 EVQLLESGGGL VQPGGSL RL SCAASGETFVKYSMAWRQAPGKGL EW/SQ SNTGDRT
YYADSVKGRFT | SRDNSKNTLYLQVNSLRAEDTAVYYGALYTGRWRPFEYWGQGTLVT VSS

>DOMLh- 574- 30 EVQLLESGGGLVQPGGSLRLSCAASGFT FVKYSMGW/RQAPGKGLEW/SQ | ANTGDRR
YYADSVKGRFT | SRDNSKNTLYLQVNSLRAEDTAAYYCAI YTGRWEPFDYWGQGTLVT VSS

>DOMLh- 574- 31 EVQLLESGGGL VQPGGSL RL SCAASGETFVKYSMAWRQAPGKGL EW/SQ SNTADRT
YYAHSVKGRFT b pSRONSKNTEYE QMNSELRAEDTAVYYCATYTGRWEPENYWGQGTLVT VSS

>DOMLh- 574- 32EYQk b ESERR: MOPEGSLRLSCAASGERR VI AVEMROAPGK(GL EW/SQ SNTICDRT
YYADSVKGRFT &Y&BMM@Y&MW%EWRE@WPWYW&TLVT
>DOMLh- 574- 3% E)a@f @%ﬁéﬁ@%@@%ﬁ%&ﬂﬁé%@% SINGDRT

YYADSVKGRFT C\&/%é%
>DOMLh- 574- 35 Q_LESGGGLVQDGGSLRLS GETFI TYS RQAPGK EV\X/SQ SNTGDRT

YYADSVKGRFT L TAVYYCAI YTGRV\EPFQYV\G@TLVT VSS
>DOMLh- 574- 36, ARG SNTGDRT
YYADSVK T v <

>DOMLh- 5 qé;AtﬂNzr%DRT
YYADSVKGRFT 22 -

s . .V A
/
>DOMLh- 574- 3§LE%YE%%% ¥ iﬁ%%&%@?ﬁ@%%ﬁ@@\ﬁ%ﬁ EW/SH SbTCDRR
YYDDSVKGRFTI SRDNSKNTL YL SLRAEDTAVYYCATYTGRV\EPFDYV\G(I;TLVT VSS
>DOMLh- 574- 39PEGOLEES VEPCGESL RLISCAASGETFVKY SMOWRQAPGKGL EVWSQ SNTGDRR
YYADAVKGRET| SRENS WQEWWW@WB ERATV /G5 DTADRT
>DOMLh- 574- 46 Y BV K ERGEE MOFEGOS IR ISEARSEETFRVRY SVOMW ROAREKEY YISy SNTGDRT

YYADSVKGRFT| SRONSKNTLN T CARSERAEDYTARYEATHRCRAERC K YATDSPR VIR MVSSL L I LUNS
RLQSGVPSRFSGSGSGTDFTILTISSLQPEDFATYYCAQAGTHPTTFGQGTKVE IKR

20 >DMS0162 (SEQ ID NO: 62)
EVQLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROQAPGKGPEWVSQISNTGDRT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPFDYWGQGTLVT
VSC-40K linear PEG

25 >DMS0163 (SEQ ID NO: 63)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGPEWVSQISNTGDRT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSSASTSGPSDIOMTOSPSSLSASVGDRVTITCRASRPIGTMLSWYQOKPGKAPKLLIT
LAFSRLOSGVPSRESGSGSGTDEFTLTISSLOPEDFATYYCAQAGTHPTTFGOGTKVET

30 KRAAAEQKLISEEDLN

>DMS0163-no tag (SEQ ID NO: 64)
EVQLLESGGGLVQPGGSLRLSCAASGFTEFVKYSMGWVRQAPGKGPEWVSQISNTGDRT
YYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT

35 VSSASTSGPSDIQMTQSPSSLSASVGDRVTITCRASRPIGTMLSWYQOQKPGKAPKLLT
LAFSRLOSGVPSRESGSGSGTDFTLTISSLOPEDFATYYCAQAGTHPTTFGQGTKVET
KR

>DMS0168 (SEQ ID NO: 65)

40 EVQLLESGGGLVQPGGSLRLSCAASGFTFVKYSMGWVRQAPGKGLEWVSQISNTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGQGTLVT
VSSASTSGPSDIOMTOSPSSLSASVGDRVTITCRASQSITKHLKWYQOKPGKAPKLLIT
YGASRLOSGVPSRFSGSGSGTDETLTISSLOPEDFATYYCQOGARWPOQTEGQOGTKVE I
KRAAAEQKLISEEDLN

45



>DOMLh- 574- 53 EVQ.LESGGGLVQPGGSL RL SCAASGFTESKYSMGW/RQAPGKGLEW/SQ SNTGERR
YYADSVKGRFTI SRDNPKNTL YLQVNSLRAEDTAVYYCATYTGRWEPFEYWGQGTLVT VSS

>DOMLh- 5024100912 ESGGGE. VQPGGSL RL SCAASGF TEVNY SMOW/RQAPEKEIEFIISQE BMNT GDRT
YYADSVKGRFTI SRDNSKNTL YLQWNSL RAEDTAVYYCATYTGRWEPYEYWGQGTLVT VTS

>DOMLh- 574- 65 EVQ.LESGGGELVQPGGSL RL SCAASGETFVKYSMGW/RQAPGKGL EW/SQTANTGDRR
YYADSVKGRFTI SRDNSKNTL YL QVNSLRAEDTAVYYCATEGRVWEPFVYWGQGTLVT VSS

>DOMLh- 574- 66 EVQLLESGGGE.VQPGGSLRL SCAASGETFVKYSMOWRQAPGKGL EVWSQTANTGDRR
YYADSVKGRFTI SRDNSKNTL YLQWNSL RAEDTAVYYCATYTGRWKPFEYWEQGTLVT VSS

>DOMLh- 574- 62 DREVYOL E ESEEAL MPEESh RISGAASEE) FVKYSMAWRQAPGKGL EW/SQTANTGDRR
YYADSVKGRFTI SRONSKAE & YL @YNGE RATENACEEATY ARV R EXWERET L Vil MSESNTADRT
>DOMLh- 574- 68§ yEMOk ERSEE MINGGRRSCAAS R K VSVCAY ROARBREEEVWSEIANTEDRR
YYADSVKGRFTI $B@N§K§Eb§b@ﬂh@ﬁsﬁmﬁ\é\9@%ﬁ%%85§¥mwya%N&Apm}ﬁﬁ

>DOMLh- 574- 6 g WSECXIAAR SEAASET b oEYIEXS Sk ANTCORR
YYADSVKGRFT | SRONSKNTL YL QUNSLRAEDTAVYYCA| GRV\APFE

>DOMLh- 574-7 0 EVQ_ LESGEGEL VQPGGSL RLSCAASGETFVKY SMOW/RQAPCKGLEW/SQ SNTADRT

YYAHSVKGRFT ; RA TAVYYCAVYTGRV\EPFVYV\G@TLVT VSS
>DOMLh- 574- 7 ee ! DRT

>DOMLh- 5 GTLVT
EVQ_LESGGGLV vu e- VY ew=0A %Nﬁ’i%%ﬁi@ﬁ |
SRDNSKNTLYL Eﬁh%ﬁ%%@%ﬁ%@ EOBTEVT AVES-ABOR AT 5749 3T VE
EVQLL ESGCGL VEPGESE RE SEARSEET FVKYSMOWRQAPGKGLEW/SQ SNTADRT  YYAHSVKGRFT |
SRDNSKNTL YL QVNSL RAEDTAVYYCAI YTGRWRPFE LVT VSS >DOMLh- 574- 74
EVQLLESGESRL VOPHUESL QQS@A‘S@TW%%A@;%& EWSQ SNTADRT YYAHSVKGRFT |
SRDNSKI\rrLYLWMQEWWWW@W@QAB@B%EW%IS?@ADRT
EVQLLESGGE VOPEESY RESTAASCE HAMAY SO SIDF EDRRE Y YIPSVKGRFT |
SRDNSKNTL YL QVNSE RAECT AVYYICAD GTIORRSRBSGE M0 M HOBRACKAEPKLL I
EVQLL ESGGGL VOPGSBLEE STARSEE PCREDEWY SO SDF GDRRT YYDDSVKGRFT |
SRDNSKNTRYL QKRSL RAEDTAVYYCA YTGRV\KPFEYV\GQGTLVT VSS >DOMLh- 574- 77
EVQLLESGGGL VQPGGSL RL SCAASGETFVKY SMOW/RQAPGKGL EW/SQ SDTGDRR  YYDDSVKGRFT |
SRDNSKNTL YL QWNSE RAEDT ASEY CAb YERWIPFEYWEQGTLVT VSS

EVOQLLESGGGLVQPGGSLRLSCAASGEFTFVKYSMGWVRQAPGKGPEWVSQISNTGDRT

YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPFDYWGQGTLVT

25 VSSDIOMTQSPSSLSASVGDRVTITCRASRPIGTTLSWYQQKPGKAPKLLIWEFGSRLQ
SGVPSRFSGSGSGTDFTLTISSLOQPEDFATYYCAQAGTHPTTFGQGTKVEIKR

>DMS0177 (SEQ ID NO: 70)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGPEWVSQISNTGDRT
30 YYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCATIYTGRWEPFDYWGQGTLVT
VSSDIOMTQSPSSLSASVGDRVTITCRASOWIGSQLSWYQOQKPGKAPKLLIMWRSSLO
SGVPSRFSGSGSGTDFTLTISSLOPEDFATYYCAQGAALPRTEFGQGTKVEIKR

>DMS0182 (SEQ ID NO: 71)

35 EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGPEWVSQISNTGDRT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSSASTDIOMTQSPSSLSASVGDRVTITCRASRPIGTTLSWYQOKPGKAPKLLIWEGS
RLOSGVPSRESGSGSGTDFTLTISSLOPEDFATYYCAQAGTHPTTEFGQGTKVEIKRAA
AEQKLISEEDLN

40
>DMS0182-no tag (SEQ ID NO: 72)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGPEWVSQISNTGDRT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSSASTDIOMTQSPSSLSASVGDRVTITCRASRPIGTTLSWYQOKPGKAPKLLIWEGS

45 RLOSGVPSRESGSGSGTDFTLTISSLOPEDFATYYCAQAGTHPTTFGOGTKVE IKR



- 124 - >DOMLh-574- 78

EVQLL ESGGGL VQPGGSL RL SCAASGETFVKYSMOW/RQAPGKGLEVWSQ SDTGDRR YYDDSVKGRFT |
SRDNSKNTLWOMBIRAEDTAVYYCAl YTGRWRPFEYWGQGTLVT VS S >DORLmASZ610/MS2005
EVQL L ESGGGL VQPGGSL RL SCAASGETFVKYSMAWRQAPGKGL EW/SQ SDTGDRR YYDDSVKGRFT |
SRDNSKNTL YL QVNSLRAEDTAVYYCAl YTGRWAPFEYWGQGTLVT VS S >DOMLh- 574- 84

EVQL L ESGRGL VQPGGSL RL SCAASGETFVKYSMAWRQABGKGL EVWSQ SNTGDRR  YYADAVKGRFT |
SRDNSKNTL YL QVNSLRAEDTAVYYCAI YTGRWEPFVYWGQGTLVT VS S >DOMLh- 574- 85

EVQL L ESGGGL VQPGGSL RL SCAASGETFVKYSMAWRQAPGKGL EVW/SQ SNTGDRR YYADAVKGRFT |
SRDNSKNTL YL QVNSLRAEDTAVYYCAI YTGRWKPFEYWGQGTLVT VS S >DOMLh- 574- 86

EVQLL ESGGGL VRRGESE R SCARSGET RVKY SMOW/RQAPGKGLEVWSQ SNTGDRR YYADAVKGRFT |

SRDNSKNTL YL QWhGE RAEET AMY YA THERMWDEOMBIRISME VR oRp2 REMERY 57 As187G DRT
EVQLL ESCEE VRSS! RE SEANSERT EMIMSMAMWROARGEA RV S0l SINE (RR: Y T
SRONSKNTLYL QyNSh RAEET. SHCMBER NG YR SYP 1877 BNEH 0 REAR

LLI
EVQLLESGGE V! YMMVRQARGHEEVN ALAMKERFT |
SRDNSKNTLYL @Egﬁ% DTAVYYCAI Li;;él'/éC<-IIG:2\/\P\PFEYV\G('\LgFLVT Vggg§§%:)0|\/ﬂ. %{%(4 90

EVQLLESGGELVQPGGSL RL SCAASGFTEL KESMGWRQAPCKGL EV\X/SQT ANTGDRR YYADSVKGRFT |
SRDNSKNTL YL QVN R FEYV\G@TLVT VS S >DOMLh-574-91

EVQLLES . 3-‘. e 'ﬁeg PG §%§G : |
SRDNSKNTL YL QUNSE RAED] ‘ 1;;% ’ GOG] ? %}%74 92
EVQLLESGGGLVEPEES) RESCARSER 1 "@" PROAPKC
~ \f PV E IV §W¥%@WﬁK%E?IﬁLI9%L§GS%Q | D
NO 12) EVQLE SNEAVROAREREL EWISey
YYDDSVKGRFTI SRERBKRFEYEHVNSL RAEDTAVYYCATYTG?V\EPFVYV\GQXBTLVT VSS
>DOMLh- 572- 94 EVQLLESGGGLVQPGGSLRL SCAASGETFVKYSMAWRQAPGKGL EVWSQTANTGDRR
YYADSVKGRFTI SRUNSKRITL YR QVNSL RAEDTAAYCATYT GRWPDFDYWGQGTLVT VSS
>DOMLh- 574- 9B VEVEE b ESEEEL MEF IS T SCAATEE KR BB ROAPERE SWSITIANRTEDRR
YYADSVKGRFTI SRBRSKKFRYT GVASLRAEDT AN CARAFCRAPDEEXWEDGK VAT VS8QGTLVT
>DOMLh- 574- 9§ SEXGL D ESGES: MEFEES! RISCANSGRRERR Y SNBMYROAPEKGK ENWSI ISMIADRT
YYAHSVKGEFTI SRDBISKRT R ¥E QVNSE RAEDTAAGY QN EY FERWPDRDY ABOET L VTV SS/E TKR
>DOMLh- 574- 97 EVQLLESGGGLVQPGGSLRLSCAASGETFVKYSMAWRQAPGKGLEW/SQ SNTADRT
YYAHSVKGRFTI SBRRNSKBE L YEEQYNSh RAEDTAYYCATYTGRWPDFEYWSQGTLVT VSS
>DOMLh- 574- 98 vEVQE E ESEEEL MEPEGIL RIZSCMSEERR WY SVBIWRQAB GBI SO SBTGDRR
YYDDSVKGRFTI SRENSHKNG & ¥t EMNSERAFHI FAOCA REECRARRE DXWERER LN F VERc QG TLVT
25 VSSASTSGPSDIQMTQSPSSLSASVGDRVTITCRASRPIGTMLSWYQQKPGKAPKLLIT
LEFGSRLOSGVPSRESGSGSGTDFTLTISSLOQPEDFATYYCAQAGTHPTTFGQGTKVET
KRAAAEQKLISEEDLN

>DMS0188-no tag (SEQ ID NO: 77)

30 EVQLLESGGGLVQPGGSLRLSCAASGFTEFVKYSMGWVRQAPGKGPEWVSQISNTGDRT
YYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSSASTSGPSDIQMTQSPSSLSASVGDRVTITCRASRPIGTMLSWYQOQKPGKAPKLLT
LFGSRLQOSGVPSRFESGSGSGTDFTLTISSLOPEDFATYYCAQAGTHPTTFGQGTKVET
KR

35
>DMS0189 (SEQ ID NO: 78)
EVQLLESGGGLVQPGGSLRLSCAASGFTEFVKYSMGWVRQAPGKGPEWVSQISNTGDRT
YYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT
VSSASTDIQMTQSPSSLSASVGDRVTITCRASRPIGTTLSWYQQOKPGKAPKLLILWNS

40 RLOSGVPSRFSGSGSGTDFTLTISSLOPEDFATYYCAQAGTHPTTFGQGTKVE IKRAA
AEQKLISEEDLN

>DMS0189-no tag (SEQ ID NO: 79)
EVQLLESGGGLVQPGGSLRLSCAASGFTEFVKYSMGWVRQAPGKGPEWVSQISNTGDRT
45 YYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPEFDYWGQGTLVT



>DOMLh- 574- 99 EVQLLESGGGE.VQPGGSLRLSCAASGETFVKYSMAWRQAPGKGLEWSQ SDTCDRR
YYDDSVKGRFTI SRDNSKNTLYLQWNSLRAEDTAVYYCATYTGRWPDFEYWSQGTLVT VSS

>DOMLh- 5 Mo200/BYRh L ESGGEL VQPGGSL RL SCAASCETFVKY SMOW/RQAPGKEPEMVSSI0BAVCDRT
YYADSVKGRFTI SRDNSKNTLYLQWNSLRAEDTAVYYCATYTGRWEPFDYWGQGTLVT VSS - 126 -
>DOMLh- 574- 101 EVQLLESGGGELVQPGGSLRLSCAASGFT FVKYSMOWRQAPGKGPEW/SQ |
SDGGEORT YYADSVKGRFT | SRDNSKNTLYLQWNSLRAGRTAVYYCAI YTGRWEPFDYWGQGTILVT VS S
>DOMLh- 574- 102 EVQLLESGGGLVQPGGSLRLSCAASGFT FVKYSMOWRQAPGKGPEW/SQ |
SDSGYRT YYADSVKCGRFT | SRDNSKNTLYLQNNSLRAEDTAVYYCAIYTGRMEPFDYMGQGTLVT VS S
>DOMLh- 574- 103 sEYQb L ESEHED VPGSRBS OAASEE BRYK Y SVEAWRQARGKERENWSQ 1BRGGTRT
YYADSVKCGRFTI SRONSKME LY S@@&LMM@%E&@MEE@W@W@ ¥BS/E IKR
>DOMLh- 574- 104 EVQLLESGGGELVQPGGSLRLSCAASGFT FVKYSMOWRQAPGKGPEW/SQ |

SDKGTRT YYADg}gM@BIﬂTOI N Y LEUNSL RAEDTAVYYCAI YTGRAEPFDYWGQGTLVT VS S
>DOMLY- 574- 105 EV QRGOS R SCAASERT, SV SMDMNROAPGHEREVYSQ 7 SE
TGRRT WYADSRGREL L LA A IS TGy "VS S
>DOMLh- 574- 1 ¢ = NNTGSTT
YYADSVKGRFTI %@E% e
>DOMLh- 574- 1 q
SNTADRT KI\FI'LYLQVNSLRAEDTAVYYCAI YTGRWPFEYWGOGTLVT VS S
>DOMLh- 5 gﬁ% ES TFVKYSNG/\X/RQAPG@PEV\X/SQ SNTADRT
YYAHSVKGRET] $

DOMLh- 574- 189°(5E @% éﬂé@l‘_fﬁé\/\% VSQISNTGDRT
. 5 %@%@w

FVKYSMGWRQABER AVYYCATYTGRWEPFDYWGQGTLVT

SRONSKNTL YL QURSERAEDT %WWW@WW@I§TTLSWYQQKPGKAPKLL I
LWNSRLOSGVPSRFSGSGSGTDFTLTISSLOPEDFATY YCAQAGTHPTTFGQGTKVE T
KR

>DMS0191 (SEQ ID NO: 82)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGPEWVSQISNTGDRT

20 YYADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCATIYTGRWEPFDYWGQGTLVT
VSSASTDIOMTQSPSSLSASVGDRVTITCRASQSIIKHLKWYQOKPGKAPKLLIYGAS
RLOSGVPSRESGSGSGTDFTLTISSLOPEDFATYYCOQOGTRWPQTEFGOQGTKVEIKRAA
AEQKLISEEDLN

25 >DMS0191-no tag (SEQ ID NO: 83)
EVOQLLESGGGLVQPGGSLRLSCAASGEFTFVKYSMGWVRQAPGKGPEWVSQISNTGDRT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPFDYWGQGTLVT
VSSASTDIQMTQSPSSLSASVGDRVTITCRASQSTIIKHLKWYQQKPGKAPKLLIYGAS
RLOSGVPSRESGSGSGTDFTLTISSLOPEDFATYYCQQGTRWPQTFGQGTKVE IKR

30
>DMS0192 (SEQ ID NO: 84)
EVOQLLESGGGLVQPGGSLRLSCAASGEFTFVKYSMGWVRQAPGKGPEWVSQISNTGDRT
YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPFDYWGQGTLVT
VSSASTSGPSDIQMTQSPSSLSASVGDRVTITCRASQSIIKHLKWYQQKPGKAPKLLIT

35 YGASRLQOSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQGARWPQTEFGQGTKVET
KRAAAEQKLISEEDLN

>DMS0192-no tag (SEQ ID NO: 85)
EVOQLLESGGGLVQPGGSLRLSCAASGEFTFVKYSMGWVRQAPGKGPEWVSQISNTGDRT

40 YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWEPFDYWGQGTLVT
VSSASTSGPSDIQMTQSPSSLSASVGDRVTITCRASQSIIKHLKWYQQKPGKAPKLLIT
YGASRLQOSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQGARWPQTEFGQGTKVET
KR

45 >DMS5519 (SEQ ID NO: 86)



- 127 - >DOMLh-574- 110 EVQLLE SGGGLVQPGGSLRLSCAASGFT FVKYSMBWRQAPGKGLEWSQ
| SDTADRT YYAHSVKGRFT | SRDNSKNTLYLQVNSLRAE DTAVYYCAl YTGRWAPFEYWGQGTLVT VS
S >DOMLh-¥®40 i+ BYQLLE SGGGLVQPGGSLRLSCAASGFT FVKYSMOWRQEPSHERMWSQ |
SDTADRT YYDDSVKGRFT | SRDNSKNTLYLQVNSLRAE DTAVYYCAl YTGRARPFEYWGQGTLVT VS S
>DOMLh- 574- 112 EVQLLE SGGGLVQPGGSLRLSCAASGFT FVKYSMAWRQAPGKGLEW/SQ |
SDTADRT YYTHSVKGRFT | SRDNSKNTLYLQVNSLRARG | DTAVYYCAl YTGRWAPFEYWGQGTLVT VS
>DOMLh- 574- 113 EVQLLE SGGGLVQPGGSLRLSCAASGFT FVKYSMAWRQAPGKGLEW/SQ |
SNTADRR YYAHSVKGRFT | SRONSKNTLYLQUNSLRAE DTAVYYCAI YTGRWAPFEYWGEQGTLVT VS
>DOMLh- 574- 1£40EVEELE: SEERLMORGRSLR SEAMSER EMEVIKXSNEAYBOARPEKEL EVISR 1
LNTADRT WWSVK%EGRF@WM@%ME@@AWY@AEYT@MPEEWJLW VS
>DOMLh- 574- 135 sEY@bE Es SEH AAGTTE REVIKY SVEMI REAREKEL RVMSQ

SNTADRT YYDHEWKGREDS b v SHONSKNTL YL QMNSLRAE EAYXYGAL X DERWAPEEYWEEXaREMT VS
>DOMLh- 574- 146 EVQLLE SGGGLVQPGGSLRLSCAASGFT FVKYSMGAWRQAPGKGLEW/SQ |

SDTADRR YYAHSVKGRFT I SRDNSKNTLYLQWNSLRAE DTAVYYCAlI YTGRWAPFEYWSQGTLVT VS
>DOMLh- 574- 1;5 ﬂLSCAASGFT FVKYSMGWRQAPGKGLEWSQ |

SO Yo PSP SKTLCGUNSLRAR  CTAVYYGAL Y TERIRF EYVERETLAT VS

>DOMLh- 574 ADSVKGRFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKYTGHWEPFDYWGQGTLVT
10 VSSASTSGPSDIQMTQSPSSLSASVGDRVTITCRASRPIGTTLSWYQQKPGKAPKLLT
LWNSRLOSGVPSRESGSGSGTDEFTLTISSLOPEDFATYYCAQAGTHPTTFGOGTKVET

KR

nw u nu u unu um

>DMS5521 (SEQ ID NO: 88)

15 EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGQGTLVT
VSSASTDIOMTQSPSSLSASVGDRVTITCRASRPIGTMLSWYQOKPGKAPKLLILAFES
RLOSGVPSRESGSGSGTDFTLTISSLOPEDFATYYCAQAGTHPTTFGOGTKVE IKR

20 >DMS5522 (SEQ ID NO: 89)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGQGTLVT
VSSASTDIOMTQSPSSLSASVGDRVTITCRASRPIGTMLSWYQOKPGKAPKLLILAFES
RLOSGVPSRESGSGSGTDFTLTISSLOPEDFATYYCAQAGTHPTTEFGQGTKVEIKRAA

25 AEQKLISEEDLN

>DMS5522-no tag (SEQ ID NO: 90)
EVOQLLESGGGLVQPGGSLRLSCAASGFTFVKYSMGWVRQAPGKGLEWVSQISNTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGQGTLVT
30 VSSASTDIQMTQSPSSLSASVGDRVTITCRASRPIGTMLSWYQQKPGKAPKLLILAFS
RLOSGVPSRESGSGSGTDFTLTISSLOPEDFATYYCAQAGTHPTTFGQGTKVE IKR

>DMS5525 (SEQ ID NO: 91)
EVOLLESGGGLVQPGGSLRLSCAASGFTEVKYSMGWVROAPGKGLEWVSQISNTGGHT

35 YYADSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAKYTGHWEPEFDYWGQGTLVT
VSSASTSGPSDIOMTOSPSSLSASVGDRVTITCRASRPIGTMLSWYQOKPGKAPKLLIT
LAFSRLOSGVPSRESGSGSGTDEFTLTISSLOPEDFATYYCAQAGTHPTTFGOGTKVET
KR

40 >DMS5527 (SEQ ID NO: 92)
EVOLLESGGGLVQPGGSLRLSCAASGFTFFKYSMGWVROAPGKGLEWVSQISDTADRT
YYAHSVKGREFTISRDNSKNTLYLOMNSLRAEDTAVYYCAIYTGRWVPFEYWGQGTLVT
VSSASTSGPSDIOMTOSPSSLSASVGDRVTITCRASRPIGTMLSWYQOKPGKAPKLLIT
LEGSRLOSGVPSRESGSGSGTDEFTLTISSLOPEDFATYYCAQAGTHPTTFGOGTKVET

45 KR



EVQLLE SGGELVQPGGSLRLSCAASGFT FVKYSMOWRQAPGKGLEW/SQ | SNTADRT YYAHSVKGRFT
| SRDNSKNTLYLQWNSLRAE DTAVYYCAVYTGRWSFEYWEQGTLVT VS S - 128 -

>DOMLh- 5Mo208/@YRh L ESGCGEL VQPGGSL RL SCAASG-TFVKYSMGWRQAPGKEPEMYSSI0ENT ADRT
YYAHSVKGRFTI SRDNSKNTLYLQWNSLRAEDTAVYYCALYTGRWSFEYWSQGTLVT VSS

>DOMLh-574- 120 EVQLLESGGGELVQPGGESLRLSCAASGFTFVKYSMGWRQAPGKGLEWSQ SNTADRT
YYAHSVKGRFTI SRDNSKNTLYLQWNSLRAEDTAVYYCAVY D CRWPFEYWEQGTLVT VSS

>DOMLh-574- 121 EVQLLESGGGE.VQPGGSLRLSCAASG-TFVKYSMGWRQAPGKGALEWSQ SNTADRT
YYAHSVKGRFTI SRDNSKNTLYLQVWNSLRAEDTAVYYCALYTGRWPFEYWEQGTLVT VSS

>DOMLh-574- 122 EVQLLESGGGELVQPGGESLRLSCAASG-TFVKYSMGWRQAPGKGLEWSQ ANTADRR
YYAHSVKGRFTI SRBMSKNT L YL EMNSHRARDTASYCAl YTGRWAPFEYWGQGTLVT VSS

>DOMLh- 574- 12308680 & B NEvABIVT I TCRASRP IGTTLSWYQQKPGKAPKLL IWFGSRLOSGV

EVQL L ESGEGEL VEBEESE RE SEANSHR TS - SNE AR kR

YYADAVKGRETI SRONSKNTL YL QUNSLRAEDTAVYYCAI YTGRVEPF LVT Vss

>DOMLh- 574- 124 EVQLL ESGGEL SGFTFVKYSMAWRQAPGKGLEWSQ SNTGDRR
TR RV KRERE VT T MAvs R oS GV

YYAHA?}/KGRFTI %

>DOMLh-574- 1

EVQLLESG@GLVE% SR EIGROT ARTAAR
YYADAVK TI S EQQM%M%I YTGRWEPFVYWEQGTLVT VSS
>DOMLh- 5

EVQ_LESGGGLV M@%ﬂﬁ%LFGSRLQSGV

YYAHAVKGRFTI SRBRSKRTE YL IVNSL RAEL7 I\ ERREBE A LIRS
>DOMLh- 574- 127 EVQLLESGGGL VOPGGSL RL SCAASGFTFVKYSMAWRQAPGKGL EW/SQ SNTADRR
YYAHAVKGRFTI SRBMSRNFL YL TP YCGAl YTGRWEPF LVT VSS - 129 -

>DOMLh- 572- 1P8HTVRERE NS RIESERES G M VKY SVERROBRPEKEL ENSER ZINT ADRR
YYAHAVKGRFT| SRBNSKNTE YT GVNST RAE AP EA Y PFERAEEE TPAERGT K VA T KISS
>DOMLh-574-129 (SEQ I D NO 16)

EVQL L ESGGGL VEPGESh RL SCARNSGFIIFICYSMAMWRQAPGKGL EW/SQ VNTGDRR

YYADAVKGRFT| SRDNSRBIF. ES‘/LWMEUIW TBERBEPREYYAGRGCFK VI TNESS SLOQSGV
>DOMLh- 520 1 36REYGEGESHD :

YYADAVKGRFTI SRDNSKNTLYLQWVNSL RAEDTAVYYCAI YTGRWEPFVYWEQGTLVT VSS

>DOMLh- 574- 13boRVRE L ESGEE ISP EES LR -SCBASG-TFVKYSMGWRQAPGKGALEWSQ SDTADRT
YYDHSVKGRFTI SRONSEME £ YL SANELIRAEDTAVEGAN T CEGRBAREEXWERGH K VI T MBE S1.OSGV
>DOMLh- 574- 132RESEQ:EOINOI 1. 7)SSLOPEDFATY YCAQGLRHPKTFGQGTKVE TKR

EVQLLESGL VQPGGSL RL SCAASGFTFVKY SMGW/RQAPGKGLEWSQ SDTADRT

YYDHSVKGRFTI SRENSKNT b YLEVNSLRAEDTAVYYGAl YTGRARPFEYWGQGTLVT VSS

DIOMTOSPSSLSASVGDRVTITCRASOQWIGSQLSWYQOKPGKAPKLLIMWRSSLOSGV
PSRESGSGSGTDFTLTISSLOPEDFATYYCAQGLMKPMTEFGQGTKVEIKR

30 >DOM7m-16 (SEQ ID NO: 35)
DIOMTOSPSSLSASVGDRVTITCRASQSITIKHLKWYQOKPGKAPKLLIYGASRLQSGV
PSRESGSGSGTDFTLTISSLOPEDEFATYYCQOGARWPOTFGOQGTKVEIKR

DMS0127:

35 EVQLLESGGGLVQPGGSLRLSCAASGFTFNRYSMGWLRQAPGKGLEWVSRIDS
YGRGTYYEDPVKGRFSISRDNSKNTLYLQMNSLRAEDTAVYYCAKISQFGSNA
FDYWGQGTQVTVSSASTSGPSDIQMTQSPSSLSASVGDRVTITCRASRPIGTMLS
WYQQKPGKAPKLLILFGSRLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCA
QAGTHPTTFGQGTKVEIKR

40
DMS5537 (SEQ ID NO: 39)
EVQLLESGGGLVQPGGSLRLSCAASGFTFFKYSMGWVRQAPGKGLEWVSQISD
TADRTYYAHSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCATYTGRWVPF
EYWGQGTLVTVSSASTDIQMTQSPSSLSASVGDRVTITCRASRPIGTMLSWYQQ



>DOMLh- 574- 133 (SEQ ID NO 17)

EVQL L ESGGGL VQPGGSL RL SCAASGFTFVKYSMAWRQAPGKGL EVWSQ SDTADRT
YYDHSVKGRFO26RDMSKINT L YL QUNSL RAEDTAVYYCAI YTGRWEPFVYWGQGT PUT/EYSSB 0/052005
>DOMLh- 574- 134 EVQLLESGGGLVQPGGSL RLSCAASGFTFVKYSMBWRQAPGKGLEW/SQ SDTADRT
YYSHSVKGRFTI SRDNSKNTL YLQVNSLRAEDTAVYYCAI YTGRV\X/PFEYV\GQGTLVT VSS

>DOMLh- 574-135 (SEQ I D NO 8) 143 -

EVQLL ESGGGL VQPGESL RL SCAASGETFVKYSMBAWVRQAPGKGL EW/SQ SDTADRT

YYTHSVKGRFTI SRDNSKNTL YLQVNSLRAEDTAVYYCAl YTGRWPFEYWGQGTLVT VSS

>DOMLh- 574- 1RPAKSEK I NINGSRIZ)SGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCAQAGT
EVQLL ESGGGL VIpGEs ER FVKYSMOWRQAPGKGLEVWSQ SDTADRT

YYTDAVKGRFTI SRDNSK LYLQ\/NSLRAEDTAVYYCAI YTGRWEPFVYWGQGTLVT VSS - 130 -
>DOMLh- 574- 1 ‘glg p.

I NO
EVQLLES ? ,
YYAHSVKGRETI """1“ *]‘ ‘[A;t -mé- Y\C/iESISRL
EVD%_MLLES%%/ " "" 1 %% 5K APKLLILFGSR
YYAHSVKGRFTI SR GRS F FGRGETKVEIKR

>DOMLh- 574- 140 EVQ_LESGGG_VQDGGSLRLSCAASGWFFKYSI\/G/\X/RQAPG(G.EV\X/SQ ADTGDRR
YYDDSVKGRET! SENSRRITISYFRQURNSNRAEDTAVYYCAI YTCRWEPFVYWEQGTLVT VSS

>DOMLh- 574- 1EY @O IFESECAYGRSESI RIC3SGEN VISEOBHORN R RARPREICERYBS SIRADRR
YYDDSVKGRFT| SIRINSKINTY A/DQVKSIFAHESR BWE KON IYTIGRVER RAGODGA VYT C/SSGARHAD
>DOMLh- 574- 14EREVSQLESGE YQRAGSI R SOANSOR IVF RS BMVK/ARQABGRGIFNSASBIBT GDRR
YYDHSVKGRFTI SRMNSKNTIQQICPAOISARKEDTAMYYRAO SGERARFEU S BSQE DL TVSSL.QPEDFA
>DOMLh- 574- 143 vV h ESEEG OREEELRE BAAASGETFFKY SMOVWRQAPGKGL EVWSQ SDTGDRR
YYDDAVKGRFTI SRDNSKNTLYLQVNSLRAEDTAVYYCAI YTGRWEPFVYWGQGTLVT VSS

>DOMLh- 574- 144 1&E0h LESGE VERGGHL RL SCAASGFTFFKYSMAAWRQAPGKGL EW/SQ ADTADRR

YYDDSVKGRETI
>DOMLh- 574- 1 oY l§§\Bj‘<3DRR
YYDHSVKGRET!

>DOMLh- 574- 1 ce ' (‘Q%Cf@RR
YYDDAVKGRFTI Ty i : -

V|
>DOMLh- 574- 147 PE @%é@d% PGGSLRL SCAASGFT FVKYSMOWRQAPGKGLEW/SQ |
SDTADRT YYAHSVKGRFT | SRDNSKNTLYLQVNSLRAEDTAVYYCAI YTGRWGPFVYWGQGTLVT VS S



>DOMLh- 574- 148 EVQLLE SGGGLVQ PGGSLRL SCAASGFT FVKYSMGWRQAPGKGLEW/SQ |
SDTADRT YYAHSVKGRFT | SRDNSKNTLYLQVNSLRAEDTAVYYCAI YTGRWPFAYWSQGTLVT VS S
>DOMLh- 50248/ BYQRLE SGGGLVQ PGGSLRL SCAASGFT FVKYSMOWRQEPSKGRMWSQ |
SDTADRT YYAHSVKGRFT | SRDNSKNTLYLQVNSLRAEDTAVYYCAI YTGRWGPFQYWEQGTLVT VS S
>DOMLh- 574- 150 EVQLLESGGGLVQPGGSLRLSCAASGFTFVKY SMAWRQAPGKGLEWSQ SDTADRT
YYAHSVKGRFTI SRDNSKNTL YL QUNSL RAEDTAVYYCAI MEGRWEPFQYWEQGTLVT VSS

>DOMLh- 574- 151 EVQLLE SGGGLVQ PGGSLRL SCAASGFT FVKYSMAWRQAPGKGLEW/SQ |
SDTADRT YYAHSVKGRFT | SRDNSKNTLYLQVNSLRAEDTAVYYCAI YTGRWAPFEYWGQGTLVT VS S
>DOMLh- 574- 152biMe: Na o6 YQuREGSLRL SCAASGFT FVKYSMAWRQAPGKGLEW/SQ |
SDTADRT WAHSVKG?F‘I’ITWR%TWHQVNSL RAEDTAVYYCAI YTGRWAPFQYWGQGTLVT VS S
>DOMLh- 574- 1580RYQLEF SGGELVQ PGGSLRL SCAASGFT FVKYSMAWRQAPGKGLEW/SQ |

SDTADRT YYAHSMKGREE A & BRONGIMI LA RAEB AV X AL ¥ ECRIWBEYMERXA LM VS S
>DOMLA- 574- 1%T6¥%@§ﬁ%&&5&%§%ﬁ%ﬂﬁ%§@i&ﬁ¥%§%ﬁ%&%@&%@@'

SDTCDRR YYDHEVKERET - oR A VS S
SDOML- 574- 155 ( SEC L : 7’*“?*&% &%ﬁé s
FLKYSMGW/RQA .ﬁ"f“ AHSY .r- A GCG TT

SRONSKNTL YL QYIS ; "‘V.i' ‘a‘ @25&%7 %@@ﬁ@@%ﬁ” o
(SEQ I D NO. =.eee o-ee. R

YYAHSVKGRETI SRD T Q SLRAEDTAVYYCAI YTG?V\X/PFEYV\GQXBTLVT VSS

>DOMLh- 574- 157 EVQ_ L ESGGE. VQPGGSLRLSCAASG-TFLKYSMOWRQAPGKGLEWSQ SDTADRT

YYDHSVKGRETI SREOMSRNTE YL | RAEDTAVYYCAI YTGRV\RPFEYV\G%GTLVT VSS
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGEGEGETCCCTGCGETC

TCTCCTGTGCAGCCTCCGGATTCACCTTTGCTGATTATGGGATGCGTTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCATCTATTACGCGGACTGGTCGTGTTACA

15 TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GAAATGGCGGAATCGGCATGGTGAGTATCTTGCTGATTTTGACTACTGGGGTCAGGGA
ACCCTGGTCACCGTCTCGAGC

20 >DOM1h-543
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTATGAGGTATAGGATGCATTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCATCGATTGATTCTAATGGTTCTAGTACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GAAAGATCGTACGGAGCGTTCGCCGGTTTTTGACTACTGGGGTCAGGGAACCCTGGTC
ACCGTCTCGAGC

>DOM1h-549

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTGCAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTGATTATGAGATGCATTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCATCTATTAGTGAGAGTGGTACGACGACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

35 GAAACGTCGTTTITTCTGCTTCTACGTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
40 TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGGTCATACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC



>DOMLh- 574- 158 EVQLLESGGGLVQPGGSLRL SCAASGFTFFKYSVMOWRQAPGKGLEWSQ SDTADRT
YYDHSVKGRFTI SRDNSKNTLYLQWNSLRAEDTAVYYCAI YTGRWRPFEYWEQGTLVT VSS

>DOMLh- 5Mo288)/@YRh L ESGCGEL VQPGGESL RL SCAASG-TFFKYSMGWRQAPGKEPEMYSA0EDT ADRT
YYDHSVKGRFTI SRDNSKNTLYLQWNSLRAEDTAVYYCAI YTGRVWEPFVYWEQGTLVT VSS

>DOMLh- 574- 160 (SEQ ID NO 19)

EVQLLESGGE. VQPGGSL RLSCAASGHTFL KYSMOWRQARGKGLEW/SQ SDTADRT

YYDHSVKGRFTI SRDNSKNTLYLQWNSLRAEDTAVYYCAI YTGRWEPFVYWGEQGTLVT VSS

>DOMLh-574- 161 EVQLLESGGGELVQPGGSLRLSCAASG-TFLKYSMGWRQAPGKGLEWSQ SDTADRT
YYSHSVKGRFTI SRRNSKNA € YECMNSE RAEEIA\MGAI CKEEROVBEE¥YWERGEENAC MSEscTCACC
>DOMLh-574- 162cCSER:tD NO 5)

EVQLLESGGEE.VQPGGSL RLSCAASGFTFFKYSMOWRQAPGKGLEWSQ SDTADRT

YYSHSVKGRFTI SBEMSKNT L YL QUNSLRAEDTAVYYCAI YTGRWPFEYWSQGTLVT VSS

>DOMLN- 574- 163 - EVEE b ESEeh QRS GEANSE TR X SMAWRGARCK 6L EVIRC SETADRT
YYTHSVKGRETI %%@W&KkWMT&%%@W&ﬁT<¥§§rccec<:A

>DOMLh- 574- 1 S SOTADRT
YYTHSVKGRETI - i
>DOMLh- 574- 1 % ADRT
YYAHSVK: T %

>DOMLh- 5 § Vi 5T ADRT

YYAHSVKGRFT LYLQWNSLRAEDTAVYYCAI YTGRWAPFEYWSQGTLVT VS S

>DOMLh- 574- 167 EVQLLESGGG_VQPGGSLRLSCAASG:TFLKYSNGV\X/RQAPG@_EV\X/SQ SDTGDRR
YYDHSVKGRFT "DSHBRS SLRAEDTAVYYCAI YTGRVWAPFE LVT VS S

>DOMLh- 574- 168C ﬁﬁ%@ﬁi FASCARSER TR SHEROAPEKE ST GDRR
YYDHSVKGRET [FCERENGRNTRGE: RS PONYCA T PERPAPEE VACKR/E-GCCA

>DOMLh- 574- 1695CEVORE ESEES WEPESEI R SCAASCATRRY SHCAROAPEKEL EYI/SEY /ABT ADRT
YYAHSVKGRFT TASRBNSRNTRYT CHMNESERNES AL TERATPE EYAERCTR VIC A GLACA
>DOMLh- 574- 176CEVQRT ESEEEAIFEESL R STAASGRICERK Y SVEARGAP GG EVW ST BBT ADRT
YYAHAVKGRFT GASRDNSKRFEYT QNS RAEDT A YMGAICY EGRAVPEEYINEGEARAVIC US BEACC
>DOMLh- 52@- 12TCEVGREESGGGE VOPGGSL RL SCAASGFTFVKYSMGW/RQAPGKGL EW/SQ ADTADRT
YYDHSVKGRFT | SRDNSKNTL YLQVNSLRAEDTAVYYCAI YTGRWPFEYWSQGTLVT VS S
>DOMLh- 574- 12B0OBVRE E ESGBGL VOPGGSL RL SCAASGFTFVKY SMAWRQAPGKGL EWSQ ADTADRT
YYDHAVKGRFT 2 SBDNSKAT LY CAMNGE RAEDTAACAIT EGRAWYREEYWEQETLVTCMST &G TC
>DOMLh- 574- 173 TEVGE T ESLELE MEREEIS T ZSCAASETTRYK Y SVEAWROAPGHEL EMMSEY AT ADRR
YYAHSVKGRET |5 OREMBKAE AN G SANSERAIAN GAIRY RGRWAPEEXWEREE YT c ¥ Sraca
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GAAATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGETCACC
GTCTCGAGC
30
>DOM1h-574-4
GAGGTGCAGCTGTTGGAGTCTGGGGEGAGGCTTGGTACAGCCTGGGEGGEGETCCCTGCGETC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGGTCATACA
35 TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GAAATATACGGGTCGTTGGGAGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGETCACC
GTCTCGAGC

40 >DOM1h-574-7
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGGTCATACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC



- 134 - >DOMLh-574-174

EVQLL ESGGGL VQPGGSL RL SCAASGF TFVKYSMAWRQAPGKGL EWSQ SDTADRR
YYAHAVKGRRO|26RDNSKNT L YL QUNSL RAEDTAVYYCAI YTGRWAPFEYWGQGT PUT/EVSS 0/052005
>DOMLh- 574- 175 EVQLLESGGGLVQPGGSL RL SCAASGFTFVKYSMAWRQAPGKGLEWSQ ADTADRR
YYAHAVKGRFTI SRDNSKNTL YLQVNSLRAEDTAVYYCAI YTGRWAPFEYWSQGTLVT VSS

>DOMLh- 574- 176 EVQLLESGGG. VQPGGSL RL SCAASGE TFVKYSMAWRQAPGKGL EVWSQ SDTADRR
YYDHAVKGRFTI SRDNSKNTL YLQUNSLRAEDTAVYYCAI YTGRWAPFEYWSQGTLVT VSS

>DOMLh- 574- 177 EVQLLESGGGLVQPGGSL RL SCAASGFTFVKYSMAWRQAPGKGLEVWSQ ADTADRR
YYDHAVKGRFTI SRDNSKNLL YEMNSERARDIAYGA X TGROABEEYNERET ENAC VSEGTCACC
>DOMLh- 574- 128 cEVEhEESGGGL VQPGGSL RL SCAASGFTFVKY SMAWRQAPGKGL EW/SQ ADTADRR
YYDHSVKGRFTI SRDNSKNTL YL QUNSLRAEDTAVYYCAI YTGRWAPFEYWSQGTLVT VSS

>DOMLh- 574- 129oRYQL L ESGEGL VQPGGSL RL SCAASGFTFFKYSMAWRQAPGKGLEVWSQ SDTADRR

YYDDAVKGRET| ERENSKNT & o/ ANSL BRI OEEI E ARAEREY MO b Y s ¥&S:TacaTe

>DOMLh- 574- 1%@T&@%@r&@A&&T@GGATTCACCTTTGTTAAGTATTCGATGGGATGGGTCCGCCA
EVQLLESGGEV

YYAHAVKGRFTI "'k. 4 1 4 o’ggc. = é\jq-_‘é {- By T % OCMLiy 15- 12
(SEQ I D NO “W"‘ DGE& ." 400 SORLHSGV
PSRFSGS A} 3-" Y] 260 1D
NO  37) Q_E i:ee }p-e CAR eﬁ s.. Gk RI'T RG
YYEDPVKGRFS| SRDI YLQ\/NSLRAEDTAVYYCAKI SQ:GSNAFDYV\G@;TQ\/ TVSS - 135 -
EVQLLE SGGGng PGGSLRL SCAASGFT FVKYSMGWRQAPGKGLEWSQ | SNTADRT
YYAHSVKGRFT I”DSKPRIS SLRAE DTAVYYCAI YTGRWP FE LVT VS SAS T D |
QUras PSSLSA%@@WA@C?G §TREEE G2 SR ERAPKELCPCEWRE-CCTGCGTC

RLQSGVPSR‘I'ES(%@@%&TE@A@C%T%’{@EFW GPEPATTCREHETRVES P KR S-SBvB0112
( SEQ | D NO G46 Y CEREEE A SETR AT PECSIRIC TSCAASEE T TFYRYSMENYROAPTIREARAYSQ |
SNTADRT  YYAHSHKEREFC G ERONSKNAAN CNMISIRAEE AOTAVRYCAL $T CRIWPT FEYARISTIAT VS
SAS T D | QVEQSTPSSLEASVAEDRIVARACAG CRABRA GCCGRVGASAVQRRPGRAPKLTACTETFHEGS 10
RLQSGVPSRFSGSGSETBFALIG 6 TS BLORR DRATYYCAQAGTHRGTE TEBREFKMEC T KRG TCACC

20  GTCTCGAGC

>DOM1h-574-10
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGGTAAGTATTCGATGGGGTGGGTCCGCCA

25 GGCTCCAGGGAAGGATCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGGTCATACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

30
>DOM1h-574-11
GAGGTGCAGCTGTTGGAGTCAGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGGTCATACA

35 TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GAAATATACGGGTCGTTGGGAGCCTTTTGACCACTGGGGTCAGGGGACCCTGGTCACC
GTCTCGAGC

40 >DOM1h-574-12
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCATACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC



>DMB0113 ( SEQ ID NO 47 ) EVQLLE SGGGLVQ PGGSLRL SCAASGFT
FVKYSMOWRQAPGKGLEW/SQ | SNTADRT YYAHSVKGRFT | SRDNSKNTLYLQVNSLRAE
DTAVYYCAI WOGRMP4BREYWSQGTLVT 15 VS SAS T D | QWVTQS PSSLBASWBRRMS1005 CRASQW
| GSQL SWYQQKPGKAPKLL | MARS SLQSGVPSRFSGSGSGTDFTLT |
SSLQPEDFATYYCAQGLRHPKTFGQGTKVE | KR >DVB0114 ( SEQ ID NO 48 ) EVQLLE
SGGGLVQ PGGSLRL SCAASGFT FVKYSMGWRQAPGKGLEWSQ | SNTADRT 20 YYAHSVKGRFT |
SRDNSKNTLYLQWNSLRAE DTAVYYCAI YTGRWP FEYWSQGTLVT VS SAS T D | QUGS
PSSLSASVGDRVT | T CRASQN | GSQL SWQQKPGKAPKLL | MARS SLQSGVPSRFSGSGSGTDFTLT
| SSLOQPEDFAT ¥XCAQGr MEMIFCEXTHMER d KR B T hT TG GEEQC hBc MO c 48 c@Bc AL LE
SGGGLVQ PGGSERETSEAASGFT FVKYSMAOWRQAPGKGLEWSQ | SNTADRT YYAHSVKGRFT |
SRDNSKNTLYLQWNSLRAE DTAVYYCAI YTGRWP FEYWSQGTLVT VS SAS T SGP S D | QUIQS P
S SL SASVGDRVFoM1TCRASRP; | GTTL SWYQQKPGKAPKLL | LWNSRLQSGVPSRFSGSGSGTDFTLT

| S SLQPE DFAEXYEAARTHRT T &RV d o KR 30 rDMBAL A6 - L SEQL LB PE o Bl o frVQLLE
SAEELVQ_ PCECSLRL - SeAMSERI c FVKA MM X RRGKEENERn TSI AL o Y Y ARRMKGERET |
AL A _ 3

G A
SRDNSKNTL YL QUNSLR : N Er Ve R oA R P AGMIQS P
S SL SASV TRASE - CANTTOCIA
L FGSRLQSGVPS ' 1 o i)
( SEQ ID @IO
SNTADRT 4 A
VS SAS T SGI!g CH-Po TCRASOW | GSQL SWOQQKPGKAPKLL |

A
MARSSLQSGVPSRESGSGSGTDFTLT |'S SLQPE DFATYYCAQALRHPKTFGQGTKVE | KR

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
15 TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA

GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTACA

TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
20 GTCTCGAGC

AGTH X KVE- T K] 0117
%E ?'éﬁf-'fo DG SQ |
R CRWP' FE LVT

>DOM1h-574-15
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA

25 GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCATACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

30
>DOM1h-574-16
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGATGGGTCCGCCA
GGCTCCAGGGAAAGGTCCAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTACA

35 TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACA
GTCTCGAGC

40 >DOM1h-574-17
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGATGGGTCCGCCA
GGCTCCAGGGAAAGGTCCAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCATACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC



- 136 - EVQLLE SGGGLVQ PGGSLRL SCAASGFT FVKYSMOWRQAPGKGLEWSQ | SNTADRT
YYAHSVKGRFT | SRDNSKNTLYLQVNSLRAEDTAVYYCAI YTGRWPFEYWSQGTLVT VS SAS T SGP S
D | QUIQS WOSBLIBASYEDRVT | TCRASQNV | GSQL SWYQQKPGKAPKLL PLT/EP2010/052005

MARSSL QSGVPSRFSGSGSGTDFTLT | S SLQPE DFATYYCAQGLMKPMIFGQGTKVE | 5 KR
>DMB0121 ( SEQ ID NO 53 ) EVQLLE SGGGLVQ PGGSLRL SCAASGFT
FVKYSMGWRQAPGKGLEW/SQ | SNTADRT YYAHSVKGRET |

SRDNSKNTL YLQVNSLRAEDTAVYYCAI YTGRWPFEYWSQGTLVT 10 VS SASGGGGSGGGGSGEEES D

| QMIQS P SSLSASVGDRVT | TCRASRP | GT TL SWYQQ KPGKAPKLL | LWNSRLQS GVP
SRFSGSGSGT DERIAThATAC SELORE: DRATYCADAGTHAT THEGQGEKYELL KR EMEOA2PCAC/SEQ | D
NO 54 ) 15 EVErEEASEGAEVQ PGGSLRL SCAASGFT FVKYSMAWRQAPGKGLEW/SQ |
SNTADRT YYAHSVKGRFT | SRDNSKNTLYLQVNSLRAEDTAVYYCAI YTGRWPFEYWSQGTLVT VS
SASGGGGSGGG(§§%§ D/LQQS P SSLSASVGDRVT | TCRASRP | GTM. SWQQ KPGKAPKLL

I L FGSRLES GWRg %ﬁz@ﬁe&&ﬂﬁe&c@k@%@q@%ﬁﬁ@é@ﬁ@@b@&e%&%&%@ I KR 20

>DVB0123 ( S

oo RQA%@&QE?&§§C§§Cé2f%6%A¢% *jP€§§E§%g @@@é@E&TGGGTCCGCCA
SRDNSKNTL YL : CA Mare e-nA- ;

| QTQS P SSL g'l; ﬁpv o‘%'v

| MARSSL QS Ae.

>DV60124 éw i o 'Vv 'ee-

FVKYSMGW/RQAPCKG Q \ SNTADRT 30 YYAHSVKGRFT |
SRDNSKI\I'I'LYLQ\/I\ISLRAEDTAVYYCAI YTG?V\X/PFEYV\GQGTLVT VS SASGGGGSGGGGSGEGEGES D
| QTGS P SSLSRSVEPRVTAT % KPGKAPKL L

| NV\RSSLQSGVP@ﬁﬁ@%@@ﬁﬁEﬂ@fGZF @L Pﬁﬁ&ﬁ” WRPVE FREC

35>DVB0182 ( TSEEFTBINERCETI§CCGATICACCTTTGGTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGATCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCATACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACC

20 GTCTCGAGC

>DOM1h-574-25
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA

25 GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

30
>DOM1h-574-26
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTACA

35 TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

40 >DOM1h-574-27
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTACA
TACTACGCGGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC



EVQLLE SGGGLVQ PGGSLRL SCAASGFT FVKYSMGWRQAPGKGLEWSQ | SDTADRT
YYAHSVKGRFT | SRDNSKNTLYLQVNSLRAEDTAVYYCAI YTGRWPFEYWEQGTLVT VS SAS T D |
QWIQS PSSKGABMEIRYT | T CRASRP | GTT L SWQQKPGKAPKLL | PCWEB2010/052005
RLQSGVPSRFSGSGSGTDFTLT | S SLQPE DFATYYCAQAGTHP TT FGQGTKVE | KR 40 >DV50133
( SEQ ID NO 58 ) EVQLLE SGGGLVQ PGGSLRL SCAASGFT FFKYSMAWRQAPGKGLEW/SQ |
SDTADRT YYAHSVKGRFT | SRDNSKNTLYLQVNSLRAGGTAVYYCAI YTGRWAPFEYWGQGTLVT VS SAS
T DI QWQS PSSLSASVGDRVT | T CRASRP | GIT L SWQQKPGKAPKLL | LWNS 45
RLQSGVPSRFSGSGSGTDFTLT | S SLQPE DFATYYCAQAGTHP TT FGQGTKVE | KR - 137 -
>DVS0134 ( SEQRIBTNONCEOFTCGTTGGAAGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC

EVQL L ESGGGL VEREESERE SCAASGFTFFKYSMAWRQAPGKGL EVW/SQ SDTADRT

YYAHSVKGRFTI SRDNSKNTL YL QVNSLRAEDTAVYYCAl YTGRW/PFEYWGQGTLVT 5

VSSASTDI QM QSBSSL SASYEDRYTI TCRASRPI GTTL SWQQKPGKAPKLLI LWNS

RLQSG\/F’SR?SG'éQé@QEﬂ%&@%%*@FGWEEE%W%S&%@@@%&%Q | D

WSHg?/?(GE\F/%IT @% @%&W&%‘%@%@%‘%@é

VSSASTDI QUI QRS PN e‘-‘ ‘# TR ?\:T- fﬂ;.,. z& {% g GTGATCGTACA
e R s %‘;g i \s@,@ef e e
YYAHAVK Tl K ‘ \YBEE ei- FIA/T

VSSASTDI QI S : SVGDRVTI TSRPI GTTL SWQQKPGKAPKLLI LWNS

RLQSGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCAQAGTHPTTEGQGTKVEI KR 20 >DVB0162 ( SEQ
ID NO 62) EVELHESTHE: VWPGGSLRLSCAASGFTFVKYSVOWRQAPGKGPEW/SQ SNTGDRT
YYADSVKGRFTI SRENSKNFEYE FREAPAIONCEEGRIEPED EYFCVSETHETT near
PEG 25>DNBO1@gTFgE@;@@ﬁ@@yT@ﬁgGATTCACCTTTGTTAAGTATTCGA GGGGTGGGTCCGCCA

p 1 A, g y \A‘\W@Qﬁ%ﬁﬁ@fﬁﬁGTGATCGTACA
YYADSVKGRETI SRONSRSTEVACVAGSE FNEI A AACA T T CRNEPEDVABOGT CVAT TCCAAGAACA
VSSASTSGPSDI QVFTSPSBL SASVIEDRVTA TCRASRI GG HICSWEGBK PGRAPRETATATTAC TGTGC
L AFSRL QSGVPSRESESESETOFTT T4 BRE GRERFATYVCAQAGTHP T FEBQEFRYERCCCTGGTCACC

20 GTCTCGAGC

>DOM1h-574-30
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA

25 GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGAATACGGGTGATCGTAGA
TACTACGCAGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGCATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

30
>DOM1h-574-31
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA

35 TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTAACTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

40 >DOM1h-574-32
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC



30 KRAAAEQKLI SEEDLN >DMB0163-no tag (SEQ ID NO  64)

EVQLL ESGGGL VQPGGSL RL SCAASGFTFVKY SMAWRQAPGKGPEWSQ SNTGDRT
YYADSVKGRFO26RBNSKNTL YL QUNSLRAEDTAVYYCAI YTGRWEPFDYWGQGT PUT/EP5010/052005
VSSASTSGPSDI QM QSPSSLSASVGDRVTI TCRASRP! GTML SWYQQKPGKAPKLL |

L AFSRL QSGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCAQAGTHPTTFGQGTKVEI KR >DM60168 ( SEQ
ID NO 65) 40 EVQLLESGGGLVQPGGSLRLSCAASGEHEVKYSMBWRQAPGKGLEWSQ SNTADRT
YYAHSVKGRFTI SRDNSKNTL YL QVNSLRAEDTAVYYCAI YTGRW/PFEYWGQGTLVT

VSSASTSGPSDI QUTQSPSSL SASVGDRVTI TCRASQS! | KHL KWYQQKPGKAPKLL

YGASRL QSGVPSBE S&SEBLT DEd T d¢ SHLERERRATYCQRRQEARNBQEEGLT KVEA C HKERASAECKEE SEEDLN
- 138 - >DVBRi68cnactag (SEQ ID NO 66)

EVQL L ESGGGL VQPGGSL RL SCAASGFTFVKYSMAWRQAPGKGL EVW/SQ SNTADRT

YYAHSVKGRFTI SRENSKNT L YLEVNSLRAEDTAVYYCAI YTGRWPFEYWSQGTLVT

VSSASTSGPSDI QWIELBPESHE SASVERINTT J{RARSI MQ@&E%&&&G%CCTGCGTC

YGASR'—QSWPSBE%@@@@%@EE&&M@Q%@%%%@E@@%& T MQIL9 ( SEQ
ID N0 67) EVQLLES TR Jexe M 10
YYAHSVKGRFTI 5 TTCCAAGAACT

L FGSRLQSGYPSRI

15>DVS01

EVQLL ESGGGLVEPE CAASG:TFVKYSI\/G\/\X/RQAPGKG_ EVWSQ SNTADRT

YYAHSVKGRFTI SRDNSKNTLYL LRAEDTAVYYCAI YTG?V\X/PFEYV\GQGTLVT

VSSASTSGPSDI g@ﬁ% 531 SASVGDRVTI TCRASRPI GTIML SWQOKPGKAPKL L

L FGSRLQSGVPSRFE @S@%@”ﬁﬂ%@@%ﬁlﬁﬁ% ﬁé@%@ﬁ@ﬁ@@é@c%&@%one

(SEQ ID NO BT CEVEL & eRessd RISEEA IR SVEAREA GNTGDRT

YYADSVKGRFT! SRONSKNT & YREVNST RAEBTANACAI Y TGRAEPEDYAGSGFL YGG PBATCGTACA

VSSDI QWQSPSSBSRSV@RWW@G&@M@@W@REEEW@%@TCCAAGAACA

SGVPSRFSGSGSGFDEFILAT SBE (REDR? q GAGFRVELKRCSENBDATTACBEDG D NO

70) EVQLLESGGELYORTGESERE BTARS! IRQARGKGREVWSQE SNIGDRIGBUCACC

YYADSVKGERF T SIRDIEISKA[FCYLQ\/I\ISLRAEDTAVYYCAI YTGRV\EPFDYV\GQGTLVT

VSSDI QVITQSPSSL SASVGDRVTI TCRASQW GSQL SWQQKPGKAPKLLI MARSSLQ

SGVPSRFSGSGSSTDFRTh T 38 QPEDFATYYCAQGAAL PRTFGQGTKVE! KR
GAGGTGCAGCTGTTGGAGTCTGGGGEGAGGCTTGGTACAGCCTGGGEGGEGETCCCTGCGETC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGGTAAGTATTCGATGGGGTGGGTCCGCCA

25 GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTACA

TACTACGCGGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGETCACC
GTCTCGAGC

AR e

30
>DOM1h-574-37
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTACA

35 TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAAGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

40 >DOM1h-574-38
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACGGGTGATCGTAGA
TACTACGATGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC



>DM50182 (SEQ ID NO 71) 35

EVQLLESGGGE. VQPGGSL RL SCAASGFTFVKY SMAWRQAPGKGPEW/SQ SNTGDRT
YYADSVKGRFD2BRENSKNTL YL QUNSL RAEDTAVYYCAI YTGRWEPFDYWEQGTIPUT/EP2010/052005
VSSASTDI QT QSPSSL SASVGDRVTI TCRASRPI GTTL SWQQKPGKAPKLL| WFGS
RLQSGVPSRFSGSGSGTDFTLTI SSLQDEDFATYYCAQAGTHPTTFGQGTKVEI KRAA AEQKLI SEEDLN 40
>DM50182-no tag (SEQ ID NO 72)

>l
=y

™,

EVQLL ESGGGLVQPGGSL RLSCAASG:TFVKYSI\/G/\X/RQAPG<G3EV\X/SQ SNTGDRT

YYADSVKGRFTI SRDNSKNTL YL QUNSLRAEDTAVYYCAI YTGRWEPFDYWGQGTLVT

VSSASTDI QM QERSaIr SASVGRERVI ¢ TTRASRRI (GTTMISWORKPGKABKE A WELSC 48T GG TCACC

RLOSGVPSRFSGSESETEREIL TI SSLOQPEDFATYYCAQAGTHPTTFGQGTKVEI KR - 139 - >DVS0184

(SEQ ID NO 73) EVQLLESGGGLVQPGGSLRLSCAASGFTFVKYSMAWRQAPGKGPEWSQ SNTGDRT

YYADSVKGRFTI SRENSKNT & YLQYNSLRAEDTAVYYCAI YTGRWEPFDYWGQGTLVT 5

VSSASTSGPSDI QMEQBRERE SASWEIRNIH IHRASRAl GEHrWQRKPEKARKEEbcTeccTacgTe

}AEGSNCR)L%%/PfBE%@é%@E%&MﬁQ%Eﬁ%@'@%ﬁ%H%5&@& %g@&%@éf% (SEQ

YYADSVKGRFTI T—' «ﬂ 4 .,:;7.“:' A‘qe(}l 4.{ "%/ & Q?q TTCCAAGAACA

VSSASTDI QUTQSE i; ei.% M:q' 2l G ﬂ‘} & g' DR %

RLQSGVPSRFS g. EDEA o TKVET K %Nw

>DVB0186- ho t°ag g i\ O o

EVQLLESGGGLVEPEES CAASGFTFVKYSNG/\X/RQAPG@DEV\X/SQI SNTGDRT

YYADSVKGRFTI SRDNSKNTLYL LRAEDTAVYYCAI YTGRWEPFDYWGQGTLVT

VSSASTDI QUTQSPSYL3AZ | TCRASRPI GTI\/LSW( PGKAPKLLI| LFGS 20

RLQSGVPSRFSGSESGT BRFET T S5L €Y FRESGTKVEF KRRESBVBO4. ST§EQ | D

NO 76) EVQLIESEEEEVEMtEStR ; ESBNGROAPEREPERTSEY

YYADSVKGRFTI QWRWQ&WWWﬁ@WEW@@TCGTACA

VSSASTSGPSDI OMF DSPSSESASVEDRVAA ACRASRID TG MCSWYODKPGRAPKEAR TTCCAAGAACA

L FGSRL QSGVPSRFSBSTEGT DFTANA BELVOPEDFATY IAQAGREPET EGOGT RVER T KRAAAECIET SEEDLN

>DVb0188- no G&@A@SEE?GGE%KETTG@G&EﬁCTTTTAAGTACTGGGGTCAGGGAACCCTGGTCACC

EVQL L ESGIBL VGPGBSERESCAASGFTFVKYSMOWRQAPGKGPEW/SQ SNTGDRT

YYADSVKGRFTI SRDNSKNTL YL QUNSLRAEDTAVYYCAI YTGRWEPFDYWGQGTLVT

VSSASTSGPSDI QVB@BRSSLSASYCDRVTI TCRASRPI GTM. SWQQKPGKAPKLL |

L FGSRL QSGVPSBESGBGSAT DFI T Td SSL PR ATYICAQAGEHR T AECQET KVEL c KEC B cdib 0189

(SEQ I D NO  78)rcEYQrtEAEELTMAPEIEE AN SOAASETRRK X SYCUWROAECHEEEYMSEY SINTGDRT

YYADSVKGRE T SRENSKAE & YA AMNSERAEDIANACCA T RERAE R DY WA E A G TGAGCGTAGA

VSSASTDI QM QeRESk SASNERRVI A JRASRI CCEHWRRKGHAPKEEERYWNST cccancanca
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGAGCCTTTTGAATACTGGGGTCAGGGAACCCTGGETCACC

GTCTCGAGC

30
>DOM1h-574-54
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAACTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTACA

35 TACTACGCGGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTATGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCACGAGC

40 >DOM1h-574-65
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGAATACGGGTGATCGTAGA
TACTACGCAGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGATAATTCCAAGAACA

45 CACTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC



40 RLQSGVPSRFSGSGSGIDFTLTI SSLQPEDFATYYCAQAGTHPTTFGQGTKVEI KRAA AEKLI SEEDLN
>DMV60189-no tag (SEQ ID NO 79)

EVQLLESGEEOZQR@EBI2RL SCAASGFTFVKYSMGOWRQAPGKGPEWSQ SNTGPRT/E22010/052005
YYADSVKGRFTI SRDNSKNTLYLQVWNSLRAEDTAVYYCAI YTGRWEPFDYWSQGTLVT WO

2010/ 094720PCT/ EP2010/ 052005 - 140 -

VSSASTDI QMITQSPSSLSASVGDRVTI TCRASRPI GT TLSWEQKPGKAPKLLI LWNS
RLQSGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCAQAGTHPTTFGQGTKVEI KR >DMS0190 (SEQ I D
NO 80) 5 EVQLLESGGGE.VQPGGSLRLSCAASGFTFVKYSMGWRQAPGKGPEW/SQ SNTGDRT
YYADSVKGRFT| SRDNSKNA € YECMNSERAEEA\MGAI Y TERVEBEDYWERGEENACCCTGGTCACC
VSSASTSGEPSDI vt @SPESE SASVGEDRVTI TCRASRPI GT' TLSWYQOKPGKAPKLLI

LVWNSRL QSGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCAQAGTHPTTFGQGTKVEI KRAAAE(KLI SEEDLN
10 >DVBS0190- Beotag—ESEQED NO  81)

EVQL L ESGA. VEREESE Rl §EGAASH L VK SMANRQARGKERPEWRQ-SNE BRI s 7o cctacaTe

YYADSVKGRFT'%B@N@%&@é8&&3@@%@%@%?%8@66?%fﬁ?%gﬁﬁ%ﬁ?¥wgﬁggéggfGGGTCCGCCA
VSSASTSGPSDI

LWKNSRLOSGVPS [ SRR 1 (SEQ

ID NO 82) ¢ AP 20

$;é2§¥g| Tl s q éQQ CCCTGGTCACC

RLQSGVPSRFS TI SSLQPEDFATYYCQQGTRWPQTFGQGTKVEI KRAA AEQKLI SEEDLN 25

>DVB0191- no ta%ﬁéSR%%ID NO. 83)

EVQLLESGGEV G:TFVKYSI\/G/\X/ PGKGPEW/SQ SNTGEDORT

YYADSVKGRFTI SRERISRNTE YL EINSE: CEEERAERED pYFCTCCCTGCGTC

VSSASTDItﬁwcﬁﬁ@@E@@%@@ﬁﬁ&ﬁTQQ§@$ﬁ§§AQQ%ﬂ%@W§§%@§%& RERTYEAST GGGTCCGCCA

RL QSGVPSRFSGSEGSETOFTE G 8Sp € PEDFA NPGFREDGT RVYET KRCEOT SENGEIAZ: ( SEQ

| D NO. 84) EWEEEESGQEE&@}iiﬁi@&&ﬁﬁvﬁﬁggﬂ$MA¢gWEmWQQﬂQCK&ﬁ%ﬁW@KF@%@Kﬁﬂﬂ'

YYADSVKGRFTI SRDNSKATC YECVNST RNEDTANVYYCA TCTGRWERRDXWERGFE VAT ATTACTGTGC

VSSASTSGPSDI GRIT @BRBSLE BASVERDRNAT TITRASSI TIGMHTIRVY QRKPERAPKERACBETGGTCACC

YGASRL QSBYPSRESTGSGSETDFTLTI SSLQPEDFATYYCQQGARWPQTFGQGTKVE!  KRAAAEQKL| SEEDLN

>DM60192-no tag (SEQ I D NO 85)

EVQLLESGGEAE. VBGESh RE SCAASGFTFVKYSMGOWRQAPGKGPEWSQ SNTGDRT 40

YYADSVKGRFT| SRDNSEN &Y TCVNSEARNEDTANOGCA CTERWERERYWEREE ENEG TCCCTGCGTC

VSSASTSGPSDI @viFQSRSSESASVERRYAG AHGRASSI T TIKHTEWEORHRGSAPKE L b TGeeTCcaeea

YGASRL Q5&Y/PSBRESCEERGT DEA LA ¢ RSk AN ALY CRREARNPIE E Gkt KVEL c KB TC o TAGA
TACTACGCAGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGAGGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

30
>DOM1h-574-69
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGAATACGGGTGATCGTAGA

35 TACTACGCAGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

40 >DOM1h-574-70
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC



- 141 - EVQLLE SGGGELVQ PGGSLRL SCAASGFT FVKYSMB/WRQAPGKGLEWSQ | SNTADRT
YYAHSVKGRFT | SRDNSKNTLYLQVNSLRAEDTAVYYCAI YTGRWPFEYWGQGTLVT VS SAS T SGP S
D | QTGS WOSBLIBASEEDRVT | TCRASRP | GTM. SWYQQKPGKAPKL L PCT/EP2010/052005
LAFSRLQSGVPSRFSGSGSGTDFTLT | S SLQPE DFATYYCAQAGTHPTTFGQGTKVE | 5 KR
>DVB5520 ( SEQ ID NO 87 ) EVQLLE SGGGLVQ PGGSLRL SCAASGFT
FVKYSVMOWRQAPGKGLEW/SQ | SNTGGHT YYADSVKGRET | SRDNSKNTLYLQUNSLRAE
DTAVYYCAKYTGHVE P F DYWSQGTLVT 10 VS SAS T SGP S D | QUIQS P SSLSASVGDRVT |
TCRASRP | GTTL SWQQKPGKAPKLL | LWNSRLQSGVPSRFSGSGSGTDFTLT | S SLQPE
DFATYYCAQAGT HET A FGRGT KVET ¢ c KR GBS SZIr 1(c TSEQCITRCNOr c 88 c A bc &V EEEFC A(E5E VQ
PGGSLRL SCAASEETCENKYSMAWRQAPGKGLEWSQ | SNTADRT YYAHSVKGRFT |

SRDNSKNTL YLQVNSLRAEDTAVYYCAI YTGRW/PFEYWGQGTLVT VS SAS T D | QUIQS
PSSLSASVGDRVI phy T CRASRP, | GTM. SWYQQKPGKAPKLL | LAFS

RLQSGVPSRE SGaEsetBE AL d 1 18 ShddE dNALAHAAGER -1 £ P KVEr KRy @@, #DVB5522
( SEQ 1D NG Té%kc%&%é&fq%%%XTE&’éX%MM%@%/ Q|

SNTADRT YYAH

TDI D .

RLQSGVPSRFS S PE D AGIH ?

| SEE LSEQ D N \ [
FVKYS DR R

SRDNSKNTL YL AVYYCAI YTGRV\X/PFEYV\G@;TLVT 30 VS SAS T DI QWIGS
PSSLSASVGDRVT | T CRASRP | GIM. SWQOKPGKAPKLL | LAFS
RLQSG\/PSRFSG%@@E%EF?L%—W (g DEXTYYCAQAGTHP TT F E | KR >D|V55525 (
SEQ I D NO 9FAFC %T%% PREESIRIA §é|ﬁﬂ%@l2?%ﬁ€h Ql
SNTGGHT 35 YPABS AGC %C@W@L%A@TAW?@ARW@@CWLW
VS SAS T SGPGSCHCT e F-SEESRSVERET AT CRCRASRP T CEERRC

LAFSRLQSGVPS@FS@BCS@&EFGTQC$TQﬁ%ﬁ&gﬂ?qg@&ﬁ%ﬂ@&@&@¢HP$¢G€Q§3?®@?AA$@3CA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC

GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
20 GTCTCGAGC

>DOM1h-574-73
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA

25 GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGAGGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

30
>DOM1h-574-74
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA

35 TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

40 >DOM1h-574-75
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACGGGTGATCGTAGA
TACTACGATGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC



40 >DVB5527 ( SEQ ID NO 92 ) EVQLLE SGGGLVQ PGGSLRL SCAASGFT
FFKYSMOWRQAPGKGLEW/SQ | SDTADRT YYAHSVKGRFT |

SRDNSKNTLWOQMNBI9RAEDTAVYYCAI YTGRWPFEYWSQGTLVT VS SAS TPEGRPIDOSIMIQS P
SSLSASVGDRVT | TCRASRP | GTM. SWYQQKPGKAPKLL | LFGSRLQSGVPSRFSGSGSGTDFTLT |
S SLQPE DFATYYCAQAGTHPTTFGQGTKVE | 45 KR - 142 - >DOM’h-11 (SEQ ID NO 28)
DI QUTQSPSSL SASVGDRVTI TCRASRP! GTTL SWQQKPGKAPKL LI WEGSRLQSGV
PSRFSGSGSGTDFTLTI SSLQPEDFATYYCAQAGTHPTTFGQGTKVEI KR 5 >DOMZh- 11-3 (SEQ I D
NO 29) DI QUIQSPSSLSASVGDRVTI TCRASRP| GTTLSWYQQKPGKAPKLLI LWNSRLQSGV
PSRFSGSGSGT DERIr & ir 58k QRPEDFAT YMCAQNETHHRTIEGQGEKYELKBTE Ac2BAMI O tdc1@ACSEQ | D
NO 30) DI QVEQSPSShSASVGDRVTI TCRASRPI GTM.SWYQQKPGKAPKLLI LFGSRLQSGV
PSRFSGSGSGTDFTLTI SSLQPEDFATYYCAQAGTHPTTFGQGTKVEI KR >DOMZh- 11- 15 (SEQ | D NO
31) 15 DI QUTQERSPLSASYGPRVTI TCRASRPI GTMLSWQQKPGKAPKLLI LAFSRLQSGV

PSRFESGSGSGT DR AL & §ShGPEDRA] AV GARGTHIER E%%E@%b%@ccﬁ\é&%&@&é&cfc%&d D Na

32) DI QNWQSP%%%&%M@@EM&J%M %ﬂ%\%‘é@ﬁ
PSRFSGSGSGTDE L £ESSk

33) DI QUTQBPSSLSAS e‘-‘-“i f"@h *‘-eh ”(
PSRFSGSGSGT ;4‘ e fo{i 30Dk °’" E 50
NO  34) en’- CR o‘

PSRFSGS S8l —.a’f@." J "}k DS
35) DI qurQspé ASVEDR |TCRASQS| | KHLKVWQQ(PG(APKLLI YGASRLQSGV
PSRFSGSGSGTDFTLTI SSLOPEDFATYYCQQGARWPQTFGQGTKVEI KR DVB0127: 35
EVQL L ESGGGL VOPESE RP SEAASGF TFNRY SMAW. ROAPGKGL EW/SRI DS
YGRGTYYEDPVKEGRESI SRISRISKRA T Y- AR CAKITSEFEENAGGEGEGTCCCTGCGTC

FDYWGQGT &R TVESASTEEPSHR: SRRV ATTERASRPITEFRML §GGGTGGGTCCGLCA
WY QQKPGKAPKL EFE FESRE ESBYPSRISES i SECPEDEATYHEACCAETHPTIFBIATKVE! KR
40 TACTACGATGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
20 GTCTCGAGC

>DOM1h-574-78
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA

25 GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACGGGTGATCGTAGA
TACTACGATGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGAGGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

30
>DOM1h-574-79
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACGGGTGATCGTAGA

35 TACTACGATGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

40 >DOM1h-574-84
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTAGA
TACTACGCAGACGCGGTGAAGGGGCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC



DVB5537 (SEQ ID NO. 3 9)
EVQLLESGGE.VQPGGSLRLSCAASGFTFFKYSMOWRQAPGKGLEWSQ SD
TADRTYYARSOREHDIBRDNSKNTL YLQVNSLRAEDTAVYYCAI YTGRW/PF  PCT/EP2010/052005
EYWGQGTLVTVSSASTDI QMIQSPSSLSASVAEDRVTI TCRASRPI GTMLSWQQ WO
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KPGKAPKLLI LFGSRLQSGVPSRFSGSGSGTDFTLTI SSLEREDFATYYCAQAGT HPTTFGQGTKVEI KR
DVBS5539 (SEQ ID NO 41) 5

DI QMTQSPSSLSASVGDRVTI TCRASQY! HTSVQWQQKPGKAPKLLI YGSSRL
HSGVPSRFSGSGSGTRFA LA ¢ SSE CREDFAT A X EINHY SR TKGOGEKVEC KRAGAACCCTGGTCACC
STDI QMTQSPSSELRASYERRYTI TCRASRPI GTM.SWYQOKPGKAPKLLI LFGSR
LQSGVPSRFSGSGSGIDFTLTI SSLQPEDFATYYCAQAGTHPTTFGQGTKVEI KR 10 DVB5538 (SEQ I D
NO 40) EVQLLESGEE YOPGESLRLSCAASGVNVSHDSMMWRQAPGKGLEW/SAI R

GPNGSTYYADSVKERFT 1 SRENSKNI & YA LINSL RAELTEAVYYGAS@ARBAB T s eeTCccTaeaTe
TERPPSCQWNPFW@@@%%8?8@%%@8¥%é@@%%%%%@é?%?@%?ﬂ%@ A Cikers Nieleleleueleleheleleloler:

'(?TY'\\(/LCEXQVA(\%%E - i? “N‘H‘. ‘"A Reles IATS'A %Eﬁ@@ﬁ%&cééGTGATCGTAGA
ees

0
A CTTC GACAATTCCAAGAACA
E\C/Jg_G%'E\S/SGG\—/\Ié g‘l Iﬁj“j‘“ 2 _ZA:. (0L ,g A’ 3. Cg@TATATTACTGTGC
FDYWGOGT Ia } DN sehf ,_ . AACCCTGGTCACC
QKPGKAPKLLI L SR CRE PSRFSGSGSGT DFTLTI SSLQDEDFATYYCAQAG THPTTFGQGTKVEI KR -
144 - Table 12: Nucl eotide Sequences >DOMLh-509

GAGGT GCAGCT GT PEABT & T EERGAGRCT T GGT ACAGCCT GGGGAGT CCCT GOGT
TCTCCTGTGCAG@@@@@@%ﬁﬁ??%Efﬁﬁﬁ@@ﬁ?ﬁ&?ﬁﬁﬁﬁﬁ@&ﬂ@é&%ﬁé@@#@ﬁﬁﬁﬁ%@%CCCTGCGTC

GGCTCCAGEAAGAGT CTATA FOAFACTAGCEST TEGHFEFAGAT CGGTCCGCCA
TACTACGCAGAC@@@@@@Aﬁﬂn;s;w" TCECACACAAT TCCAATARCAC TGATCGTAGA
CGCTGTATCTGCAAATEAACAGKTCES

AT ~G rﬂTﬁ¢¢ﬁQ¢€g€£ﬂTCCAAGAACA

GAAAGCTGTGACGAT G TAT CTEUTTTIAFIGACTAC

>DOMLh- 510 GAGGAGEASCTEITCGEAH B e AGAGE@KWW

TCTCCTGTATAGGCTCCEAT TCACCT TTGCT GATTATGGGATGCGT TGGGTCCGCCA

GGECTCCAGGCGAAGGGTCTAGAGTGGGTCTCATCTATTACGCGGACTGGTCGIGITACA 15

TACTACGCAGACT COGT ARG CGGT TCACCATCTCCCGCGACAATTCCAAGAACA

CCCTGTATCT CCAAAT GAALACCCT (L€ EA JANCCBCERTATAETACTGEGCSTCCCTGCGTC

GAAAT GGCCGAATEEEEAT BT AT ATEI T CET GAT I TGACRACTEBEETE CAGEEAT GGG TCCGCCA

ACCCT GGT e CCat et EEAGK G AA GGG TCTAGAGTGGGTC TCACAGATTTCGAATACGGGTGATCGTAGA
TACTACGCAGACGCGGTGAAGGGGCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGAGGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

30
>DOM1h-574-88
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTAGA

35 TACTACGCAGACGCGGTGAAGGGGCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

40 >DOM1h-574-90
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTGAAGTTTTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGAATACGGGTGATCGTAGA
TACTACGCAGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC



20 >DOMLh-543 GAGGTGCAGCTGITGGAGT CTGGEGEGEGAGGECT TGGTACAGCCT GEGEGEGEGETCCCTELGTC
TCTCCTGTGCAGCCTCCGCGATTCACCTTTATGAGGTATAGGATGCATTGGEGT CCGCCA
GCCTCCAGCEBAHBBPERAGAGT GCGTCTCATCGATTGATTCTAATGGT TCTAGT RCAVEP2010/052005
TACTACGCAGACT CCGT GAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA 25
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGECGGTATATTACTGIGC
GAAAGATCGTACGGAGCGT TCCCCGGTTTTTGACTACT @33l CAGGGAACCCTGGTC ACCGTCTCGAGC
>DOMLh- 549 30 GAGGTGCAGCTGITGGAGT CTGGGEGEGAGGCT TGGT GCAGCCT GEGEGEGGT CCCTGLGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGT TGATTATGAGATGCAT TGGGT CCGCCA

GCCT CCAGCGAAGHEA CA AGAGE GG G AT A TTAGHEAGAGTGGEACCACCALAC CCTGGTCACC
TACTACGCCAGACECEGT GAACGECCGGT TCACCATCTCCCGCGACAATTCCAAGAACA
CCCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC 35
GAAACGTCGTTTIFEHECTT €T AQGT TTGACTACT GBGGT CAGGGAACCCTGGTCACC GTCTCGAGC

>DOMLh- 574 CARISE AR &l T AT LTI I IIAGIC T HISTACAGEET 80T QT & C 40
TCTCCTGTGCAG@€¥ &@%5?88E@ﬂ¥¥¥%@%ﬁ?§%§5§§§%ﬁ%@@%g@EEE@TGGGTCCGCCA

GGCTCCAGGGAAGES! AT
TACTACGCAGA 3 AR %e{.u:?:e:eli Jr:,“ KAICH -‘h"’&:".é 5‘? o eanCn
CGCTGTATCTG ;ﬁt A e’t (X qt.‘ezrrx e.e

2010/ 094720PCTLE J- = 'y. ; creree
GAAATATACGGGLS GG 8@&2&8&8?%%%%@%&%
>DOMLh- 574" 57€ GCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC

TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

GGCT CCAGGGAACERE T AGAGT &GGT CTCACAGAT TTCGAAT ACGGGT GGT CATA
TACTACGCAGAC%é@@#@Q%@%%%Eiﬁﬁﬁ?ﬁ&?ﬁﬁﬁ?ﬁﬁﬁﬁ@@@&é&&?%é@@ﬁ@ﬁ%@ﬁ@TCCCTGCGTC
CGCTGTATET GCABRAT GRAEACEEG e S e A ASACACEECAS ﬁﬂ?’?ﬁ\ﬁ@?@%@TCCGCCA
GAAATATACGGGFEAT T CEAGCE: S RGBGEA

>DOMLh- 574- 1 TEGAGCSTGEASST T "u-?t'!:‘ftﬁe EEe

TCTCCTGT GCAGOGTTEEENT TEAT TG RAATS ;

CACAGATTTOGAATACGGGT GBI BATAGACCCTGGTCACT
TAUAC@@GAC@M%MCGGTTCACCATCFCCC@GACAATTCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGLACACCGECGGTATATTACTGIGC
GAAATATACGEGHCGHT eAGEEd TATGACT ACT GGGEGT CAGGGAACCCTGGTCACC 20 GTCTCGAGC
>DOMLh- 574- 2 cGAGEE GLACHT GId (XTI FIEEEAGET T HEETACACCET GEGEET €I EHAGTC
TCTCCTGI GCAGEET COCEhE & AACET T ETAPARGIATICGATREEEABEGELCECEAT 25 TCCGCCa
GCCT CCAGSAAGEET E4 AGAGH XK £ GG AL CERA PACRESTEGE (AL ASAG TGATCGTAGA
TACT ACGCAGACT 061 CAARSRERT TGACX AT CHEGGEREAGAATTCEAAGANAT TCCARGAACA
CGCTGT ATCT CCAAATEAREARS A CCRTCAACAACGEEEREAL AL EAGE & ShoraTTAC TG TGC
CAAATATACCEGE L T EFASEET AT FAS I e AR EG SRR TR A ARG

GTCTCGAGC

30

>DOM1h-574-94

GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC

TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA

GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGAATACGGGTGATCGTAGA

35 TACTACGCAGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CGCTGTATCTGCARATGAACAGCCTGCGTGCCGAGGACACCGCGGCATATTACTGTGC

GATATATACGGGTCGGTGGCCCGACTTTGACTACTGGGGTCAGGGAACCCTGGTCACC

GTCTCGAGC

40 >DOM1h-574-95
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGAATACGGGTGATCGTAGA
TACTACGCAGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGCATATTACTGTGC



30 >DOMLh-574- 4 GAGGIGCAGCTGI TGGAGT CTGGGGCGAGGCT TGGTACAGCCT GEEGEGEGTCCCTECGTC
TCTCCTGTGCAGCCTCCGCGATTCACCTTTGTTAAGTATTCGAT GGGGT GGG CCGCCA
GCCTCCAGCEBAHBBPERAGAGT GCGT CTCACAGAT TTCGAATACGGEGET GGT CAT RCAVEP2010/052005
TACTACGCAGACT CCGT GAAGGGECCGGT TCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGECGGTATATTACTGIGC
GAAATATACGGEGT CGT TCEGAGCCTTTTGAGT ACT GEGGETIGAGCGAACCCTGGTCACC GTCTCGAGC 40
>DOMLh-574-7 GAGGTGCAGCTGITGGAGT CTGGGGEGAGGCT TGGTACAGCCT GGGEGEGEGT CCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTI TAAGTATTCGATGGEGETGEGEGET CCGCCA

GCCT CCAGCGAAGHEA CA AGAGE GG G AR TTTICGAATACBEGECET CATACACCCTGGTCACC
TACTACGCCAGACECEGT GAACGECCGGT TCACCATCTCCCGCGACAATTCCAAGAACA 45
CCCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTCC WO
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GATATATACEEGEE T GAASRET Td d AR S AABT AN E BT 6AGE o Gl Ed fhAdHe

>DOMLA 574 8 re el eatE iz W%%@%%@%%%WC
TCTCCTGT GCAGLL ACH eee

ane A ()

" CTeACRCH] TGATCGTACA
GGCTCCAGGGAARCLT A STCTOA A A,., = Q‘
TACTACGCAGA! 3 X $§§ eee%’:“ '{.:;:9?%.‘{%.%’-{ EXh 'lg AT TCCAAGAACA

-

>
>

5

>

uel /ey e TACTGTGC
CCCTGT. AT e en] CCGTECO \CACCHCGE
GATATATASSGGT HEACE .F.@r }“"" AT ”3‘ oo e g "‘ TS
>DOMLh- 574- 9 § e & GCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC 15
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCT CCAGGGAACEREETF AGAGTSGGET CTCACAGAT TTCGAAT ACGGGT GGT CATA
TAUAC&A@C@&@@T%WW?@@@@@@&@M%@@%%@GTCCCTGCGTC
CGCTGTATATGCARAF CAREACEE G EX ST EAI T A TCEEAS ﬁﬂ??ﬁ@?@?@GGGTCCGCCA
GATATATACGGGPEET T CEHACEE 3GA
>DOMLh- 574- 10ACASCTCEAR
TCTCCTGT GCAGCGT COBENT TGS T ATCBGG]
GGCT CCAGGGAAGERE O ASAGT GG TC T CACAGAT TTUGASTACEGGE BT BATATAC CCTGGTCACC
T ACT ACGCATGACECOGT GAAGGGOOGGT T CACCAT CTCOCGOGACAAT TCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGE GG TESEAGODT TTTGACTACT GGGGTCAGGGAACCCTGGTCACC GTCTCGAGC 30
>DOMLh- 574- 1t2GAGET CCACCT G T XA A IEEGAGEC ETEGRACAGEET a3 T BCGTC
TCTCCT GT GCAGEETEEEeAT d LACECT ISP GIA THGEA TEEEELEEEE CECEAT GGeTCcaeca
GGCT CCACKSAAGKIGT EF AGAGH A& XA 1l A ACATIHCGAA TACESS T CGE A AGAC BEATC G TAGA
TACTACGCAGACTREEH CAAGRE ] 1 A AT CH TG EREAGAA T ECEAAGAASAT TCCALGAACA
CCCTGTATCT CCAAATF SPACACEIA AT A XA AR AGIREA AL FAGE & T AT TAC TG TG C
GAAATATACGCGE ST F A d d I A ACH A TGS ISAACEE Tt ARk GT & L Ke

GTCTCGAGC

30
>DOM1h-574-99
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACGGGTGATCGTAGA

35 TACTACGATGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGCCCGACTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

40 >DOM1h-574-100
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGATGGGTCCGCCA
GGCTCCAGGGAAAGGTCCAGAGTGGGTCTCACAGATTTCGGCCTGGGGTGACAGGACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC



40 >DOMLh-574-12 GAGGIGCAGCTGITGGAGT CTGGGEGAGGCT TGGTACAGCCTGEEEEGTCCCTGLCGTIC
TCTCCTGTGCAGCCTCCGCGATTCACCTTTGTTAAGTATTCGAT GGGGT GGG CCGCCA
GCCTCCAGCEBAHBBPERAGAGT GCGT CTCACAGAT TTCGAATACGGEGET GATCAT RCAVEP2010/052005
TACTACGCAGACT CCGT GAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA 45
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCECGEGTATATTACTGIGC WO

2010/ 094720PCT/ EP2010/ 052005 - 147 - - 158 -

GAAATATACGGEGTCGT TGGGAGCCTTTTGACTACT GGEGGT CAGGGAACCCTGGICACC GTCTCGAGC
>DOMLh-574- 13 5 GAGGTGCAGCTGI TGCGAGT CTGGEGEGEGAGGCT TGGTACAGCCT GEGEGEGGTCCCTELGTC
TCTCCT GT GCACEET CCOEAT & CACCITTETIANGTATTCEA TEGEGECEET CEGELACCCTGGTCACC
GGCTCCAGCGAAGEGTEFAGAGT GGGT CTCACAGATTTCGAATACGGGTGATCGTACA

TACTACGCCAGACT 66T GAAGKIGCECGGT TCACCAT CTCCCGCGACAATTCCAAGAACA

CCCTGTATCT CCAAAECAALAKET X XA SK LK NI AGACCTIIGTALAE EAEE A & 18- cTocaTe

WTATAW%EWE@J@@MM ST AT ST AT,
>DOMLh- 574- %Gg‘%ﬁ(é@é&ﬁéﬁ %@%@%%@GTC 15
it el s e gﬁ ""3 et
TACTéT “'?'r ‘f%%&!{e:u' n&eeze‘\ L .A:*.“e"'. ;‘; ‘;A : ‘-“3 CCTGGTCACC

GATATATASSG c- eeeﬂGCCTTTTGACTACTGEEEWCAGEEAACCCTGGTCACC 20 GTCTCGAGC
>DOMLh- 574- 15 G@%%AGCTGTTGGAGTCT(XZXI&A&BCTTGGTACAGCCT(XZXXBGTCCCTGCGTC
TCTCCTGTGCAGOE? TCACETTTGTTAAGTATTCGAT GGGTCCGCCA 2

GGCT CCAGGGAAGEET EF ARG e ST e A C A PR EEAA T AEEACTEAT EATACAC TCCCTGCGTC
TAGAC&A@CT@@@?WWW%TMW@TGGGTCCGCCA
CGCTGTATETGCARATCAACAGTTeR A AGEAEH A“TKW@@@@?@GTTACCGCACA
GATATATACGGGTECT FEECAEECTITq e SHCAGCSE
>DOMLh- 574- 16GCACTFCCAGTASITEX
TCTCCTGTGCAGGET SOETATFGATX BATEGEA
GOCT CCAGCOAAAEGT CAGAGT GOGT CT CACAGAT TTCGAATACGGGT GATCGTACA 35
TACTACGCABGACT CCGT GAAGGGCCGGT TCACCAT CTCCOGOGACAATTCCAAGAACA
CGCTGTATCTGCARATGAAGAGCOT GOGT GCOGAGGACACCGOGGTATATTACTGTGC
GATATATACGGGEEGTE T CaEACOCTTATGACT ACT GRAGTCAGGGAACECT GET CACAC GTCTRGAGT: 40
>DOMLh- 574- 17 GACEE REASHT GITGACTCTHE3EGAGEER BT ACABECT GEERETEREIGOGTC
TCTCCT GT GCAGEET CECAT & LACK T TTCATAAGIATTOGA FEEATEEEE SEGEEAC TACGCGGACA
MWW%TM%@@@%EE@@%Eﬁm@%%ZMTCCAAGAACA
TACT ACCCAGACE Gelat AN AT 3 GAGAT G @A AA L FEAAGAAAT ABTAC TG TGC

CCCTGTATCT CCAAMM GAMAK KT (AT XA AACACACIRETALAL TALE GE e MO o reace
2010/ 094720PGH-ER2Q40/ 052005

30 >DOM1h-574-104
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGATGGGTCCGCCA
GGCTCCAGGGAAAGGTCCAGAGTGGGTCTCACAGATTTCGGACAAGGGTACGCGCACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

35 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

>DOM1h-574-105

40 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGATGGGTCCGCCA
GGCTCCAGGGAAAGGTCCAGAGTGGGTCTCACAGATTTCGGAGACCGGTCGCAGGACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC



- 148 - GATATATACGGGTCGTTGGGAGCCTTTTGACTACT GGGGT CAGGGAACCCTGGTCACA
GTCTCGAGC >DOMLh- 574- 18 5

GAGGT GCAGEDGTINGEATH CTGGGGGAGECT TGGT ACAGCCT GBGGGGT COCT GOBTTEP2010/052005
TCTCCTGTGCAGCCTCOGGAT TCACCT TTGGT AAGTATTCGAT GGGGT GGGTCCGCCA
GGCTCCAGGGAAGGAT CTAGAGT GGBGT CTCACAGAT TTCGAATACGGGT GATCGTACA

TACT ACGCAGACT COGT GAAGGGCCGGT TCACCAT CTCCGEGGACAAT TCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GOGT GCCGAGGACACCGOGGTATATTACTGTGC 10
GATATATACGGGTCGT TGGGAGCCT TTTGACT ACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 182 GAGETECACCT GITRRAGICTEEEERAGEETTAETACAGCCT SECEEETOROTEOGTC 15
TCTCCTGTGCAGEETGEEEAT TCACCT TTGGT AAGT AT TCGAT GGGGT GGGT CCGCCA
GGCTCCAGGGAAGGAT CTAGAGT GGGT CTCACAGAT TTCGAATACGGGT GATCATACA
TACTACGCAGACTGEGT GAAGEGLOEGT TCACCAT CTCCOGCGACAAT TCCAAGAACA

CCCTGTATC CCANAE SAALAGRE TR ST XK AAGACCHIISTAFAL FAGE G &5 o ccTacgTe

Sgg I\A/;Lr ﬁTé%%@%@%@% AP I A AT AN T ST AT 28 LRTCI LGAGC

TCTCCTGT GCA!

ARGIAT CAAGAACA
$E€¥XCAGEEAA ] { rbq'1 y ATTACTGTGC
CGCTG%E?@@A A AU CCTGGTCACT
GATATATACGGG? GCCTTTTGTCTACTGGEGEGET CAGGGAACCCTGGTCACC GICTCGAGC 30

>DOMLh-574- 26 GAGGTGCAGCTGI TGGAGT CTGEGEGEGAGGECT TGGTACAGCCT GEGEGEGEGETCCCTELGTC

TCTCCTGTGCAGBPEEBGAT T CACCTTTGT TAAGT AT T CGAT GGGGT GGGT CCGCCA

GGCT CCAGGGAAGEF EF ARG e ST T AT CGAA T ACEAGHEAT EEFACAC B6CCTGCGTC

TACTACGCAEACT@E@@@ﬁﬁ@2%ﬁEﬁiﬁﬁ?ﬁﬁi@@ﬁ?ﬁﬁ@ﬁﬁ@@&é&&ﬁ?@@ﬁ%@ﬁ@@ﬁ?GGGTCCGCCA

CGCTGT AT CT GCAAAT GAACACKET ST AT A CACRAT AT TAETETEEC TGATCGTACA

GATATATACGGGTEGT FCEACECTI T TNGTACTCEEE ICACCEAY

>DOMLh- 574- 2TCGAGGF GCAGCHAS 33 o (¢

TCTCCTGTGCAGGETEEEEA@T@ﬂﬂt 5 X TCEATACEGTFCGETECECEACCCTGGTCACC

GGCTCCAGAEAAGBGTCFAGAGT GGGTCT CACAGATTTCGAATACGGGT GATCGTACA

TACTACGCGGACT CCGT GAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA 45

CCCTGTATCT CCAAATGAACALCOTECGT GCTGAGGACACCGCGGTATATTACTGTGC WO

2010/ 094720PCRLEPZ2040¢ 0520052 TAR I GGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC

GATATATACCCGTEGETE T GEAACKRET I TJCAGTIACTHISGETCACERAARCET ST CACET CHCTEXHAEEA

>DOMLh- 574- 28GCcTCCAGGGAAGGGTCCAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

30
>DOM1h-574-109 (SEQ ID NO: 24)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA

35 TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

40 >DOM1h-574-110
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC



5 GAGGIGCAGCTGITGGAGT CTGGEGEGCGAGECT TGGTACAGCCTEEEEEGTCCCTECGTC
TCTCCTGTGCAGCCTCCGCGATTCACCTTTGTTAAGTATTCGAT GGGGT GGG CCGCCA
GCCTCCAGCEBAHBBPERAGAGT GCGT CTCACAGAT TTCGAATACGGEGET GATCGT RCAVEP2010/052005
TACTACGCAGACT CCGT GAAGGGECCGGT TCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGT GCTGAGGACACCGECGGTATATTACTGIGC 10
GATATATACTGEECGT TGEGT GCCTTTTGAGT ACT GGGEGETIGHGEGAACCCTGGTCACC GTCTCGAGC
>DOMLh-574- 29 GAGGTGCAGCTGI TGCGAGT CTGGGGEGAGGCT TGGTACAGCCT GGGGGGTICCCTGCGTC 15
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTI TAAGTATTCGATGGEGETGEGEGET CCGCCA

GCCT CCAGCGAAGHEA CA AGAGE GG G AN TTICGAATACBEGECGAT T ACACCCTGGTCACC
TACTACGCCAGACECEGT GAACGECCGGT TCACCATCTCCCGCGACAATTCCAAGAACA
CCCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGEGTATATTACTGTGC
GATATATACGGGTEGHTGCAGECCTT TTGAGTACT GBGGT CAGGGAACCCTGGTCACC 20 GTCTCGAGC

>DOMLN- 574~ 30 5 AT (A f AXAG CHAXAIANTA T HHST ACAGET (XK LI CGTC

TCTCCTGTGCA@%@M@A@ﬁ%@@ﬁ%ﬁ%@%@%é&mcecw
TGGCACTI ACCAGGGAAGA St Vele‘e‘-“-‘e - gl AP g, 5 TGATCGTACA
CGCA '{ .ﬂ.} e""\el AR T TCCAAGAACA
CCCTGTATCTGCAAA .’ ‘F et. a‘"m‘ A g{e
GATATATACEGGTLEG G g ”' ﬂ’ L ﬁ'ol-‘r'J“"e 30

>DOMLh- 57 . 3 eﬂfr ifecceece 00 C
TCTCCTGTGCAGEETECEEA TCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA 35
TACTACGCACACT S GAAGEGEEEGT TCACCAT CTCOCGCGACAATTCCAAGAA
cwmmmec%%@%ﬁ%%%@w&%ﬁﬁﬁ@%ﬁﬂccwGCGTC
@TATATAM@@?@%WW@%&R@@@? @ﬁs‘f @ﬁ@w 40
>DOMLh- 574- 32GEACCHFEEARE A ‘ SNE
TCTCCTGT w@m@mwmmmTTCCAAGAACA

A TACGCCETGATCEGFACATATTACTGTGC
TACT C}G"G"elll'&"l"! (CCALCCACTK (TOCACGACAATEFGTAAGAAEACABTGGTCACC
CGCTGTATOT GCAARAT GAAGAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC WO
2010/ 094720PCT/ EP2010/ 052005 - 150 -
GATATATACGGGECGGT BEE0BOCTT TTGAGTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 3326 cEACT CCAT GITESAGIHICHAGEEEAGECREGGT ACACEET SECEXAFCXUCT GCGTC
TCTCCT GT GCAGEETEEEeAT d LACECT ISP GIA THGEA TEEEELEEEE CECEAT GGeTCcaeca
GGCT CCACKSAAGKIGT EF AGAGH A& XA 1l A ACATIHCGAMA TACETSSTGAL WA ACAC TGATCGCAGA
TACTACGCAGACTREET CAARREIEF A T A AT C TG EREAGAA T EFCEAAGAASA T TCCALGAACA
CCCTGTATCT CCAAATF SPACACEIA AT A XA AR AGEIREARAL FAGE & hor AP rac e TaC

e QAT St

GATATATACCEGEEAS] F ] (LTI CEETERIEA
>DOMLh- 574- 35 GAGGI GCAGCTGI TGGAGT CTGGEGEAGGCT TGGT ACAGCCT GEGEEGT COCTGOGTC

30

>DOM1h-574-114
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTTGAATACTGCTGATCGTACA

35 TACTACGATCACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

40 >DOM1h-574-115
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGATCACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC



15 TCTCCTGIGCAGCCTCCGGATTCACCTTTATTACGTATTCGATGGGEGETGGGET CCGCCA
GCECTCCAGGGAAGGGT CTAGAGIGGGTCTCACAGATTTCGAATACGGGTGATCGTACA

TACT ACCCAEOCITIAOGIBAAGCGGCCGGET TCACCAT CTCCCCCGACAAT TCCAAGARCA/EP2010/052005
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGECGGTATATTACTGIGC
GATATATACGGGTICGTTGGGAGCCTTTTCAGTACTGGGGTCAGGGAACCCTGGICACC 20 GICTCGAGC
>DOMLh- 574- 36 GAGGTGCAGCTGI TGGAGT CT GCEEGHEECT TGGTACAGCCT GGGEEGT CCCTGLGTC
TCTCCTGTGCAGCCTCCGCGATTCACCTTTGGTAAGTATTCGATGGGGTGGEGTICCECCA 25
GGCTCCAGGGAAGGGT CTAGAGT GGGTCTCACAGATTTCGAATACGGGTGATCGTACA

TACTACCCCCACECCHT GAACEEE KT T AL CATOTCCCECGACAAE ECCAACAALACCCTGGTCACC
CGCTGTATCTGCCAAATEAAGCAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGT TGGGAGCCCTTTTGACTACT GGGGT CAGGGAACCCTGGICACC GTCTCAGC 30
>DOMLh- 574- 3% GAGGT SCAGCT 6T TGGAGT CT GEEGGAGRCT TGGT ACAGCCT GBEGEGT COCTGCGTC

TU@TW@%@@@@Q@E@%&A@J@M@%@A@%@@@E%@GTCCCT GCGTC

% gCACI;GAG;A . eeeue %% EE@%%%%E%@@GTCCGCCA
CGCTGTATCTGCA KK "'\g .e".’il ggg g‘gg“ %?#?c‘fé‘:!‘ ‘3 WA\ " TGATCGTAGA

A fay N egf 3
GATATATACGG - oA eg{.’ j‘x fecc CCARCCCTCRTCACE. Gl 40
>DOMLh- 574- 3 .WAJ eoi_r.erl weeeeg C| 5 :‘é coo Gl C
TCTCCTGT Nfeccarecce e
GGCTCCAGGGAA ¢' GTGGGTCTCACAGATTTCGGATACGGGTGATCGTAGA

TACTACGATGACTCTGT GAAGGGCCGGT TCACCATCTCCCGCGACAATTCCAAGAACA 45
CGCTGTATCTGCARRHEAREAGTET GCGT GCCGAGGACACCGCGGTATATTACTGTGC WO
2010/094720p@%ﬁﬁﬁ@@&@?@@%@@%AGTq%@gGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
@TATATAM@@?@@%W@W@@@&K@@@? a5t @ﬁ\@ﬁ:T W
>DOMLh- 574- 3965 TCAEST N T THITASS AGGET TECFAEAECET GRS 4

AT ACGGETGATCOFATATATTACTGTGC
ee-'e-'e-'unu'-u AT TOTOUCBCGACAATECCAAGABEAC CCTGGTCACC
CCCTGTATTT GCARATCGAAGAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC 10
GATATATACGGGTCGT TGGGAGCCTTTTGACTACT GGGGT CAGGGAACCCTGGICACC GTCTCGAGC
>DOMLh- 574- 40 DGAGST SCACCTST TCGAGT CTGGEGGEGAGGCT TGGTACAGCCT GGGGGGTI CCCTGCGTC 15
TCTCCT GT GCACEET CCECAT T CACCTTACTTIANGIARHCGATEEBET OEGTE CEGEEAG TCCCTGCGTC

GGCT CCAGCCGAAGSET ET ACACH EXET T E AT ICGRATACEBRTGATLEEACAT GGG TCCGeCca
TACTACCCAGACECEET CAAGEE K K& I XA cHECGEREACAATTECAAGAACAC TGATCGTACA
CCCTGTATCT CCAAAT SAAACAKT &% S 31 S A LA AGERESRTATAT FAE St & recancanca
GATATATACCCGEGGT & A A A T AT XS RN F St GACKST 207 LT £ XACC

o L o R R T e e PRI RAGTC
TCTOCTGT GCAGDR LORGRAT TCACCT TTAGT AAGT AT T CGAT GGGGT GGG COGCCA

30

>DOM1h-574-119
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA

35 TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GCTATATACTGGGCGTTGGGTGTCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

40 >DOM1h-574-120
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTTACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC



25 GGECTCCAGGGAAGGGTICTAGAGTGGGTCTCACAGATTTCGAATACGGEGT GAGCGTAGA
TACTACGCAGACT CAGT GAAGGGCCGGTTCACCATCTCCCGCGACAATCCCAAGAACA
CCCTGTATGVACAMAP ERACAGCCCT GCGT GCCGAGGACACCCCGGETATATTACT GPGIVEP2010/052005
GATATATACGGEGT CGGT GGGAGCCTTTTGAATACT GGGGT CAGGGAACCCTGGICACC GICTCGAGC 30
>DOMLh-574- 54 GAGGTGCAGCTGI TGGAGT CTGEGEGEGAGGCT TGGTACAGCCT GEGEGEGEGETCCCTELGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGT TAACTAT TGEATGEEGET GGGT CCGCCA
GCECTCCAGGGAAGGGT CTAGAGIGGGTCTCACAGATTTCGAATACGGGTGATCGTACA 35
TACTACGCGGACT CCGT GAAGGGECCGGT TCACCATCTCCCGCGACAATTCCAAGAACA

CCCTGT AT CT CCAAAL GAACAGELH CXE X X XA EACACCETEETATAETACT CE & CCTGGTCACC
GATATATACGCEGECGT TEGAGCCT TAT GAGT ACT GGGGT CAGGGAACCCTGGICACC GTCACGAGC 40
>DOMLh-574- 65 GAGGTGCAGCTGI TGGAGT CTGGGEGEGAGGCT TGGTACAGCCT GGGEGEGGT CCCTGLGTC
TCTCCTGT GCAGOGHGEGCAT T CASCT TTGT TAAGT AT TCGAT GGGGT GGGT COGCCA

WMWA%%A%@%@%@%&%%%@%@X%E%@@@GT@@ GCGTC
TACTACCCAGACEEH G AR QO IS AT, A%@@%%RMX%%@@@@@@T A8cTcceeca

CACTGTATCTG 1 "i; :‘55.‘" ‘?A': - FAAGRRe @%@EEQQQ%MTCGTACA

2010/ 094720PCT]

GATATATACGGGEC T

>DOMLh- 574 %7 é" é‘o‘v e "J e\% ' %me
TCTCCTGT GCAGLLT (X cu-eﬁ TTAR ]

GGCTCCAGGGAAGS A GTGGGTCTCACAGATTGCGAATACGGGTGATCGTAGA
TACTACGCAGACT CTGT GAAGGGCCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA
CGCTGT AT CTGCARRYEARCAETETGOGT GOCGAGGACACCGCGGTATATTACTGTGC 10
@TATATAC@G%@%T@%%@WWW@@%@%@WW
>DOMLh- 573- 67CEACETER MR ST PSSR
meawwmwmwmwmm@mmmm&
CIBCTCCACIIEAA@@GT@CFKB\GA T T R S IGAATAGGCET CATCOFAEAT TCCAAGAACA
' COCCCAGAATTECABRCARTATATTACTGTGC
CCCT T GRS T A IACECIBCTATAT TASF GFERC CCTGGTCACC
GATATATAQT GGGCCTTGRET GCCTTTTGAGTACT GGGGT CAGGGAACCCTGGTCACC 20 GTCTCGAGC
>DOMLh- 574- 68 GAGGTGCAGCTGTTGGAGT CTGGGGGAGGCT TGGTACAGCCT GGGGEGGTCCCTGOGTC
TCTCCTGTGCAGSETEOREATT CACCTTTGT TAAGTATTCGATGGGGTGGGTCCGCCA 25
GGCTCCAGCGAAGEGT CTAGACT G CHCAONATCHACGAATACBEGRGAT CEFAGAG TCCCTGCGTC
TACTACGCAGACTET & CAACKEE £ 6 X5 J S AT CTGCCEEEACAALTCCAAGAAEAT GGG TCCcaeca
CGCTGT AT GCAAATCAACAGE XA E& el fX & XA ACGACGCHOHGMATAT EAVT Sl &5 ToAaTC G TAGA
GATATATACGCGHGT T SRARET A I AGT AT I HACSRAAGEET B LARKT (T (A AEAGC5, 30
>DOMLh- 574- 69 AT NG I T GG T FI IS h ESRF ACAGE Rk SR CGTC
TCTCCTGT GCAGLE A LI § £ AL GT TAAGTATHOA H I A c T TCACe
GGCTCCAGGGAAGGGHCT AGAGT GBGT CTCACAGAT TGOGAATACGGGT GATCGTAGA
30
>DOM1h-574-124
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGEGGEGETCCCTGCGETC
TCTCCTGTGCGGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGETGGGETCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACGGGCGATCGTAGA
35 TACTACGCACACGCGGTGAAGGGGCGGETTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGETCACC
GTCTCGAGC

40 >DOM1h-574-125
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGAATACTGCTGATCGTAGA
TACTACGCAGACGCGGTGAAGGGGCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC



35 TACTACGCAGACTCTGTGAAGGGCCGGT TCACCATCTCCCGCGACAATTCCAAGAACA
CCCTGTATCTGCAAAT GAACAGCCT GCGTGCCGAGGACACCGCGGTATATTACTGTGC

GATATATAGEGGI 0GATEBECCCCCT TTTGAGT ACT GGGGT CAGGGAACCCT GGT CRCURBTIGGAEC 40
>DOMLh-574- 70 GAGGTGCAGCTGI TGCGAGT CTGGEGEGEGAGGCT TGGTACAGCCT GGGEGGGT CCCTELGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGI TAAGTATTCGATGGGEGETGGGET CCGCCA
GGCTCCAGGGAAGGGT CTAGAGT GGGTCTCACAGAT TTCEGATACTGCTGATCGTACA

TACTACGCACACT CCGT GAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA 45
CGCTGTATCTGCAAAT GAACAGCCTGCGT GCCGAGGACACCGECGEGTATATTACTGIGC WO

2010/ 094720PCArEP2OA06052000rccdAT CTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GGTATATACGCEGECGTTERGAGCCTTTTGI CTACT GGGGT CAGGGAACCCTGGTICACC GTCTCGAGC
>DOMLh-574-71 5 GAGGTGCAGCTGI TGCGAGT CTGGEGEEGAGGCT TGGTACAGCCT GGGGEGGTCCCTGECGTC
TCTCCTGT GCAGOGHGEGCAT T CASETTTGT TAAGT AT TCGAT GGGGT GGGT COGCCA

GCCT CCAGAAGIH 64 AGAST St I CACAGAT LR INGHIC A AR S ASAs TeceTacaTe
TACTACCCACACTERt ML AT T AAATA QAALIAGAAL TGN Ar cccTecocea

CGCTGTATCTGCAAATGAACAGCCCT CCGTL.GCTGAGGAG --e-eg T, c
GATATATACGGGLCGT T GC T AGTLACTGCEEETCAGEEA ééé%éé%é%ﬁiﬁ
>DOMLh-574-7

GAGGT GCA

ﬁ TACTGTGC
CCCTGGTCACC

GGCT CCAGGGAACEET CTAGAGT GBGT CTCACAGAT TTCGAATACTGCTGATCGTACA
TACTACGCACACT CCGT GAAGGGCCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCARRYEAACAETET GOGT GCT GAGGACACCGCGGTATATTACTGTGC
GATATATACTGG@@@%T%@%@@%@%@G BOCEHETIAGT

>DOMLh- 573- 73CEAGE PEGT ACACECT CREEREICTRT3oGTC
meaw@@mw@%@qﬂﬁmwmmm@wcmm
GGCTCCAGGGAAGEGT ETACAGTERISTEN TGAATAGTCCTGATCGFAGAT TCCAAGAACA
TACTACGCACACTGCCGFCARGCEE GCGAEAARTECAAGABCAT ATTACTGTGC

CGCTGTAT CT GCAAAT A A DA TG EI G ZGAEGATACTCOBGTATAT TARTFGFEEBC CCTGGTCACC
GATATATAZGGGECGTTESAGECCTTTTGAGT ACT GGGGT CAGGGAACCCTGGTICACC GICTCGAGC 30
>DOMLh-574- 74
>DOM1h-574-128
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
25 GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGAATACGGCTGATCGTAGA
TACTACGCACACGCGGTGAAGGGGCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC
30
>DOM1h-574-129
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGTGAATACGGGTGATCGTAGA
35 TACTACGCAGACGCGGTGAAGGGGCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

40 >DOM1h-574-130
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGAATACGGGTGATCGTAGA
TACTACGCAGACGCGGTGAAGGGGCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC



GAGGTGCAGCTGI TGGAGT CTGGEGEEGAGECTTGGTACAGCCT GEEEEGTI CCCTELGTC
TCTCCTGTGCAGCCTCCGCGATTCACCTTTGTTAAGTATTCGAT GGGGT GGG CCGCCA
GCCTCCAGCEBAHBBPERAGAGT GCGT CTCACAGAT TTCGAATACT GCTGATCGT RCAVEP2010/052005
TACTACGCACACTCCGI GAAGGGECCGGT TCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGECGGTATATTACTGIGC
GATATATACGGEGT CGGT GEECCCCTTTTGAGT ACT GEGGETIGAGCGAACCCTGGT CACC GTCTCGAGC 40
>DOMLh-574- 75 GAGGTGCAGCTGI TGCGAGT CTGGGEGEGAGGCT TGGTACAGCCT GGGEGEGEGT CCCTGLGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTI TAAGTATTCGATGGEGETGEGEGET CCGCCA

GCCT CCAGCGAAGHGA CA AGAGE GG CI AN TITICGEATACBEGECGAT BT AGACCCTGGTCACC
TACTACGAT GACECT &I GAACGGECCGGT TCACCATCTCCCGCGACAATTCCAAGAACA 45
CCCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTCC WO

2010/ 094720PCFLEPR04 64052005 - 154 -

GATATATAW@@E W@J&@@M&%@%@%ﬁ%@@%@é&&@@%

>DOMLh- 574- 765 @ﬁﬁ@gi é%%%@%i&ﬁﬁ%@@@%%% CNE LI LA LLLGT CCGTC
TCTCCTGT GCAGLL] ‘e"“ ; E’é 3 %}?i TGATCGTACA
at agAl

A'A
"" %_ "[:“E "J.‘?mer SReverlootny EAT TCCAAGAACA
TACTACGATGA “eee'vwm A1 0 ﬁghf TACTGTGC
CGCTGTAT “A .@3 enilr-@,} J e \3&?& .&3‘ ng @
GATATATA PO ‘ A e i’teé RCCCTO
>DOMLh- 574- 77 '~e GCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC 15
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCT CCAGGGAACEREEF AGAGTEET CTCACAGAT TTCGGATACGGGT GATCGT.
TAUAC@T@C%@%@T%WW@M%@@%%@GTCCCTGCGTC
CGCTGTATET GCARAT CAREACEE G e eI EAX T ASACAT "*é'Rﬁﬁ??ﬁé?@ﬁ@ﬁ?GGGTCCGCCA
GATATATACT GGEEET T CEET e JGA
>DOMLh- 574- 7 SACASCTELA
TCTCCTGT GCAGOCT COBEATTEATD:

P

»P

TACATEA WE R AC%GGZ\WEGIF@\@CCCTGGTCACC
TACTACGATGACTECTGT %GCIIZCGGT TCACCATCT CCCGCGACAATTCCAAGAACA
CCCTGTATCTGCAAAT GAACAGCCT GCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGCGHCGHToAGECCTIT TTGAGT ACT GGGGT CAGGGAACCCTGGICACC GTCTCGAGC 30
>DOMLh- 574- 781GAGET SCACET GIT A AGTICIEEAEGAGEC ETECAACACEET GESEKIT QT BCGT C
TCTCCTGI GCAGEETCEEEAT T LACETAICT ARG T TCCATEEEEREEEE LEECEATGGeTCCcGeca
GCCT CCACKSAABGT EF AGAGH £ £ -t AT CE A PACRBETCAE A ABAC TG ATCGTACA
TACTACGATCACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC
30
>DOM1h-574-134
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
35 TACTACTCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

40 >DOM1h-574-135
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACACACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC



35 TACTACGATGACTCTGT GAAGGGCCGGT TCACCATCTCCCGCGACAATTCCAAGAACA
CCCTGTATCTGCAAAT GAACAGCCT GCGTGCCGAGGACACCGCGGTATATTACTGTGC

GATATATAGEGGI 0GATEBECCCCCT TTTGAGT ACT GGGGT CAGGGAACCCT GGT CRCURBTIGGAEC 40
>DOMLh-574- 84 GAGGTGCAGCTGI TGCGAGT CTGGEGEGEGAGGCT TGGTACAGCCT GGGEGEGGTCCCTELGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGI TAAGTATTCGATGGGEGETGGGET CCGCCA
GGCTCCAGGGAAGGGT CTAGAGT GGGTCTCACAGAT TTCEGAATACGGEGTGATCGTAGA
TACTACGCAGACGCCGGT GAAGGGGECGGTTCACCATCTCCCGCGACAATTCCAAGAACA 45
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGECGEGTATATTACTGIGC WO

2010/ 094720PCArEP2OA01T 05200BTccdB S GTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GATATATACGCEGECGTTERGAGCCTTTTGI CTACT GGGGT CAGGGAACCCTGGTICACC GTCTCGAGC
>DOMLh-574-85 5 GAGGTGCAGCTGI TGCGAGT CTGGEGEEGAGGCT TGGTACAGCCT GGGGEGGT CCCTGELGTC
TCTCCTGT GCAGOGHGEGCAT T CACETTTGT TAAGT AT TCGAT GGGGT GGGT COGCCA

mwm@%%@%@%@%%EEﬁ%ﬂ%%@%%é@mccCT GCGTC
TAUAC@A@C%@EWJM KA TEMEN A cocTecaeea

CGCTGTATCTGCAAAT LT COG! eu -eag‘-

GATATATACGG ﬁ‘m f E’&"«‘n‘- }}‘e"{ GIAC eg%‘ CAGECAACLT ég foclc

>DOMLh- 574- 86 _eei‘se}'('eu&w“ eeee eeg‘g ce (J CT. ST C 15
TCTCCTGT I i ’f?{; 1-?3: ] .':,*.;‘? :_9 CCTGGTCACC

TACTACGCAGA TEA? %GGGCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GOGT GOCGAAGACACCGCGGTATATTACTGTGC
GATATATACT G T et 6oETT T IAG TACTEEGETCAGGGAACCCTGGTCACC 20 GTCTCGAGC

>DOMLh- 574- 8 PAGAGSTEEAEEY TOCHRCACEET eSS T soaTC
TCTCCTGTEAGEET CEBERT T AT A I GA T TCEA T BAGE EECTEDEEEAT §8GTCCGCCA
GGCTCCAGGGAAGEGT @W\@E@r TACBEGTGATCGTAGAC TGATCGTACA
TACTACGCAGACTACEACH T CAGRATTCCARCAAEAT TCCAAGAACA
CCCTGTATCT GCAAATC%AM X

Tix ARAETACTGFGETATTACTGTGC
GATATATACGGCGEEGE TEEAGEEET e

>DOMLh- 57@- 88TG§CEKGZAC£TGTTC£AGTUCIII£ACI£TTCETACAGCCTCIIIIETCCCTGCGTC
TCTCCTGTGCAGCCTCCGCGATTCACCTTTGTTAAGTATTCGAT GGGGT GGGT CCGCCA
GGCTCCAGCGAASEGICE AGAGT (EIST CTCACAGATTTCGAATACGGEGTGATCGTAGA 35

TACTACGCAGACGLEGT CAACCHEECESTACACCATCTIECCECEACAAT ACCAACAACAG TCCCTGCGTC
CGCTGT AT CTGCAAAT CAAEACEET € XL €K XA A ACACCECEEEARAT AT EE & rcaeTCccaeca
GATATATALSCGECSET SR A d 1€ el T d A HCACRAASTCE Ghot A Gl L1 €69 A 40
>DOMLh- 574- 9@ y ARG SRAGST &I Il £l 3G h T ACACE AT SRR LEGIGCGTC
TCTCCT GT GCACLH 6o F EAKATINA GG EEEFa el St e aTTAC TG TG

mww%ﬁﬁ%%@%%ﬁ%%ﬁ%@%%@%CCTGGTCACC
TACTACGCAGA TCACCATCTCCCECGACAATTCCAAGAACA 4

CCCTGTATS] GCCTGCGT CCCGAGGACACCECGEGTATATTACTGIGC

>DOM1h-574-140
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTCAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGGATACGGGTGATCGTAGA

35 TACTACGATGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

40 >DOM1h-574-141
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTCAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTAGA
TACTACGATGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC



WD 2010/ 094720PCT/ EP2010/ 052005 - 156 -

GATATATACGGGT CGGT GGGOGCCT TTTGAGT ACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 5 W0201059GAGGT GCCAGCT GT TGGAGT CTGGGGGAGGCT TGGTACAGECTBBAGEETOCCT GOGTC
TCTCCTGTGCAGCCTCCGGAT TCACCTTTTTGAAGT AT TCGAT GGGGT GGGT CCGCCA
GGCTCCAGGGAAGGGT CTAGAGT GGGT CTCACAGAT TTCGAATACT GCTGATCGTACA

TACT ACGCACACT COGT GAAGGGCCGGT TCACCAT CTCCGEEGACAAT TCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GOGT GCCGAGGACACCGOGGTATATTACTGTGC 10
GATATATACGGGT CGGT GGGCGCCT TTTGAGT ACT GBGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 92 A GAGET SCACCT G TRRAGICTEGEERAGEET TAGT ACAGCCET SEEEEETOROTEOGTC 15
TCTCCTGTGCAGEETGEEEAT TCACCT TTTTCAAGTAT TCGATGGGGT GGGT CCGCCA
GGCTCCAGGGAAGGGT CTAGAGT GGGT CTCACAGAT TTCGGATACGGGT GATCGTAGA
TACTACGATGACTERGT GAAGEGOOEGT TCACCAT CTCCOGCGACAAT TCCAAGAACA

CCCTGT AT CCANAE SAALAGRE TR ST XA AAGRCCHIITAFAL FAGE G &5 T ccTacaac

Sgg I\A/;Lr ﬁTé%@%@%@% API I EAATE LT GASEANIC T S AT 285 RTCI LGAGC

TCTCCTGIGCA

5GGLCGE CAAGAACA
GOCTCCACBGAACEC] CATLIECG ATTACTSTGC
CGCTGTAT / g %ﬁ CCTGGTCACC
GATATATACGGGT GCCTTTTGICTACTGGEGEGT CAGGGAACCCTGGTCACC GTCTCGAGC 30

>DOMLh-574- 94 GAGGTGCAGCTGI TGGAGT CTGEGEGEGAGGECT TGGTACAGCCT GEGEGEGEGTCCCTELGTC
TCTCCTGTGCAG B UEEGAT T CAEC T TTGT TAAGT AT T CGAT GGGGT GGGT CCGCCA
(GCT CCAGCGAA BB BT AR AT A I A AP SO T ACBAOT GAT AT AGAC 36CCTGCGTC
TACTACGCA@ACT@T@@@ﬁﬁ@2%ﬁEﬁiﬁﬁ@ﬁﬁiﬁ@ﬁ?ﬁﬁﬁ@@@@&é&&ﬁ?@@ﬁ%@ﬁ@@ﬁ?GGGTCCGCCA
CECTGTATCTGCﬁﬁﬂT@@A@ﬁ@‘“ 23 SECAGEATATPAET BTG TGATCGTAGA
GATATATACGGGT 8CTACEETEIEAC '
>DOMLh- 574- 95 GGAGTRCCAGTTA ¥
TCTCCTGIGCAGCETECEEATT A o G CGAT "‘Lﬂw GGETECEEREACCCTGGTCACC
GGCTCCAGAEAAGBGTCFAGAGT GGGTCT CACAGATTGCGAATACGGGT GATCGTAGA
TACTACGCAGACTCTGT GAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA 45
CCCTGTATCT GCCAAATGAACALCCT CGT GCCGAGGACACCGCGECATATTACTGTGCC WO
2010/ 094720PCRLEPZ2040¢ 0520052 TARSGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
GATATATACCEGTEEET CEEECAACT T Ca AIACTHI GG NCACEEAARCCTT CoT CACET & CTEEACKA
25 GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGGATACTGCTGATCGTAGA
TACTACGATGACTCTGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

30
>DOM1h-574-145
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTCAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGGATACGGGTGATCGTAGA

35 TACTACGATCACTCTGTGAAGGGCCGGTTCACTATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

40 >DOM1h-574-146
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTCAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGGATACGGGTGATCGTAGA
TACTACGATGACGCGGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC



>DOMLh-574-96 5 GAGGTGCAGCTGI TGCGAGT CTGGEGEEGAGGECT TGGTACAGCCT GEGEGEGEGETCCCTELGTC
TCTCCTGTGCAGCCTCCGCGATTCACCTTTGTTAAGTATTCGAT GGGGT GGG CCGCCA
GCCTCCAGCEBAHBBPERAGAGT GGGT CTCACAGAT TTCGAATACT GCTGATCGT RCAVEP2010/052005
TACTACGCACACTCCGI GAAGGGECCGGT TCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCTGCGT GCCGAGGACACCGECGGTATATTACTGIGC 10
GATATATACGGEGT CGGT GECCCGACT TTGACT ACT GGGEGETIGAGCGAACCCTGGT CACC GTCTCGAGC
>DOMLh-574- 97 GAGGTGCAGCTGI TGCGAGT CTGGGEGEGAGGCT TGGTACAGCCT GGGGGGTICCCTGCGTC 15
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTI TAAGTATTCGATGGEGETGEGEGET CCGCCA

GCCT CCAGCGAAGHEA CA AGAGE GG CI AN TITICGAATACTGCTCGAT T ACACCCTGGTCACC
TACTACGCACACECEGT GAACGECCGGT TCACCATCTCCCGCGACAATTCCAAGAACA
CCCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGEGTATATTACTGTGC
GATATATACGGGLE6GT GOCORGACT TTGAGTACT GBGGT CAGGGAACCCTGGTCACC 20 GTCTCGAGC

>DOMLh- 574- 9%A@é@@€@§é§é§f@ AEAR I A AIACIE TR ACOG T AT L LI FLCTC

EGCTC'CC'G'GCA PEi MEE@M@%@%% Q@@@g&éé@meow
SGC Gl xeite l“d‘ YT TG TGATCGTACA

TACTACGATGA 3 AR AT TN sesce ‘ﬂl e ?é’f ,‘(

CGCTGTATCTG u e """é“m'!.‘;_‘,f‘e‘fr sses e XTT fesa {e' TCCAAGAACA

[>

gp ﬁ!g:ﬁ? &u%y.eﬂe 30

GATATATACEG % ;"é‘gg'-“é """e*( J" ‘5”&" 1""?{
X va-.-__ﬂ
eeee AGG GGTA €eece 00 C

>DOMLh- 574-

TCTCCTGTGCAGE! “een TCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTCISGTCTCACAGATTTCGGATACCISGTGATCGTAGA 35
TACTACGATGACT Pt CAAGEGEEEGT TCACCAT CTCOCGCGACAATTCCAAGAA
mmmmec%%@%ﬁ%%@@%&%&é@é@@@ﬂ%ﬁﬁﬁ@%ﬁ@cc”GCGTC
@TATATAM@@?WW@@W@@@&K@@@?@@T @ﬁ@w 40
>DOMLh- 574- 166CECACETEAE A £33 A

TACTACGCAGACG@EEEEAA:evwwu¥|(ﬂuu«w' wﬂ@@@l/kl‘@@GEﬁAGﬁ@AﬁC@STGGTCACC
CCCTGTATOT GCARATCAAGAGCCT GCGTI GCCGAGGACACCGCGGTATATTACTGTIGC - 158 -
GATATATACGGGTCGT TGGGAGCCTTTTGACTACT GGGGT CAGGGAACCCTGGICACC GTCTCGAGC
>DOMLh- 574- 18 D0o@ASEE GCAGCT GT TCGAGT CTGGGEGEGAGGCT TGGTACAGCCT GGGGGEGTCCCTGCGTC 5
TCTCCT GT GCACEET CCECAT T CACCTTACTTIANGIARHCGATEEBET OEGTE CEGEEAG TCCCTGCGTC
GGCT CCAGCCAAAGET CCACACH XX T E AT ICEEACRRCBRT CAGAGGACAT GGG TCCGeca
TACTACCCAGACECEET CAAGEE K K& I XA cHECGEREACAATTECAAGAACAC TGATCGTACA
CCCTGTATCT CCAAAT SAAACAKIT &5l S XA XA AGERESRTATAT FAE St &or recancanca
GATATATACGCCGEGET & SRS A A T ST A G RNt St GACKr AP LT KACC
GATATATACGGGTCGTTGGGGACCTTTTCAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC
30
>DOM1h-574-150
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
35 TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTCAGTACTGGGGTCAGGGAACTCTGGTCACC
GTCTCGAGC

40 >DOM1h-574-151
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC



>DOMLh- 574- 102 GAGGTGCAGCTGTTGGAGT CTGGGGGAGECT TGGTACAGCCT GBEGGGT CCCTGCGTC
TCTCCTGTGCAGCCTCOGGAT TCACCT TTGT TAAGT AT TCGATGGGATGGGTCOGCCA 15
GGCTCCAGEOAMBBPCCAGAGT GGGT CTCACAGAT TTCGGACT CCGGT TACCGCRCAVEP2010/052005

TACT ACGCAGACT COGT GAAGGGCCGGT TCACCAT CTCCCGCGACAAT TCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGT TGGGAGCCT TTTGACT ACT GEGGTGAGGGAACCCTGGTCACC GTCTCGAGC 20
>DOMLh- 574- 103 GAGGTGCAGCTGT TGGAGT CTGGGGGAGGCT TGGTACAGCCT GBEGGGT CCCTGCGTC
TCTCCTGTGCAGCCT CCGGAT TCACCT TTGT TAAGT AT TCGAT GGGGT GGGT CCGCCA

GGCT CCAGGGAAGREE CRACAGT CEGT C CAQAGATTTIOGEACEEEAGT ACCREEACAC 25T GE TCACC
TACT ACGCAGACEGEET AAGGGECCGGT TCACCAT CTCCCGOGACAAT TCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GOGT GCCGAGGACACCGOGGTATATTACTGTGC
GATATATACGGGTLEGHTGEEAGCCT T TTGACTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC 30

>DOMLN- 574~ 104 AT GRAGT Gl kel (T GABAAGCT RSt AN ] (XA L&A SCGTC

TCTCCTGTCCAGHLF kot MJJ@A@&%%EE%%X%Q@%&GGGTCCGCCA
GGCTCCAGGGAAAGEED

Eég¥é%§$é$e A§?‘3;"%f;§¥%:iﬁ;§ggﬁ :%Agﬁgzggglv "::g?EE‘ %gAiggiigi
GATATATACGGGIG geiks e*(o'i'\"‘%ee" 3 Neewice A'A

>DOMLh- 574- 105 740"
GAGGTGCAGCTGTTE %GXZBGA(XBCTTGGTACAGCCT(XB(XBGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGATGGGTCCGCCA

GGCT CCAGGGAARBREEAGAGTEXXST CTCACAGAT TTCGGAGACCGGT CGCA
TAUAC&A@C%@@@T%W?@F@@@@@@&@M%@@%%@GTCCCTGCGTC
CGCTGTATETGCARAT CAREACERTET X3 RECEEBAFATATFAETBTEET GHEY CCGCCA
2010/094720P@@ﬁEﬁg@@@@@%@@@@ﬁTA@&ﬁﬂGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
GATATATACGGGT BT A CECACECTITY TRCTACTESSEICA

>DOMLh- 574- 106C5GCATCTEINGCTETEGATS GCGAGGCETBGT ACAGTET AT TTCT GCGTC
TCTCCTGT GCAGGETETETATFGATH TIPAGTIATTICEATECEGEGGETEGERCAC CCTGGTCACC

GOCT CCAGEEAAGEGT CTAGAGT GGGT CTCACAGAT TAACAAT ACGGGT TOGACCACA

TACTACGCAGACT COGT GAAGGGCCGGT TCACCAT CTCOCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGOCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC 10
GATATATACGCCGELGET T GEACEET T AN TS TAGHCAGEGAACECET G&T CACE: G €T A
>DOMLh- 574- 10¢ TCACCT ATt TEXAGT A EEREAGHE E TEETACACEET SELELEXT €L £TCCGTC
15 TCTCCH 6T CoASEET (A d E AT AT ARAG AT hemd heSEat el CEEeA TcoTAGA

GGCT CCAGCGAAGKIST LA S 1 GACAGA T GG PAGTEE F CALEGA ARAT TCCARGAACA

TACT ACGCACACHLG AN J A AT Gt CGEoACAA R FEEAACAASAT ATTAC TG TGE

CGCTGTATCT CCAMM CAPAGE T Xl (XA CAGAGACGELRSTARAL A G X - - cTogTeace
GATATATACF%E% GCCTTTTGAGT ACT GEGGT CAGGGAACCCTGGTCACC 20 GICTCGAGC

30

>DOM1h-574-155
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTGAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA

35 TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

40 >DOM1h-574-156 (SEQ ID NO: 22)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTCAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC



>DOMLh-574- 108 GAGGTGCAGCTGI TGCGAGT CTGGEGEGEGAGGECT TGGTACAGCCT GGGEGEGEGT CCCTELGTC
TCTCCTGTGCAGCCTCCGCGATTCACCTTTGTTAAGTATTCGATGGGGTGGEGICCECCA 25
GCCTCCAGCEBAHBBPECAGAGT GCGT CTCACAGAT TTCGAATACT GCTGATCGT RCAVEP2010/052005
TACTACGCACACTCCGI GAAGGGECCGGT TCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGECGGTATATTACTGIGC
GATATATACGGEGT CGGT GEECCCCTTTTGAGT ACT GEGEGETIGAGCGAACCCTGGTCACC GTCTCGAGC 30
>DOMLh- 574- 109 (SEQ I D NO 24)

GAGGTGCAGCTGI TGGAGT CTGGEGEEGAGECTTGGTACAGCCT GEEEEGTI CCCTELGTC

TCTCCT GT GCACEET CCOEAT TCACCITTETTANGTATICEATEEEGECEET CEGELACCCTGGTCACC
GGCTCCAGCGAAGEGTEFAGAGT GGGTCTCACAGATTTCGGATACTGCTGATCGTACA 35
TACTACGCACACT CCGT GAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
OGCTGTATCTGCAAATGAACAGCCTCGT GCT GAGGACACCGOGGTATATTACTGTGC

GATATATACT CUghled Tt ST 1d d AN S AABT CAIANCE I E IR 6AGE o ST Ed f&hkHe 40

>DOMLN- 574- 130 1A AL AL GG G CAAAALL T FdoT AR St f T (XX COGTC
T(;(CT;CTCCTGTGGGC{:AA A GT TGATCGTACA
TACngéCACA 5 JECAAGAACA
CGCTGTAT C . G ACTGTGC
2010/ 094%@ ELG C cCCTGGTCACC
GATATATA TTTGAGT ACT GGGGT CAGGGAACCCTGGTCACC GTCTOGAGC

>DOMLh- 574- 111 5 GAGGTGCAGCTGTTGGAGT CTGGGGGAGECT TGGTACAGCCT GGGGGGT CCCTGCGTC
TCTCCTGTGCAGEP AT CACE T TTGT TAAGT AT TCGAT GGGGT GGGT COGCCA

GGCT CCAGGGAA AT BT AR e e ST A ISP CEEA T R TECH AT EGTAGAG TCCCTGCGTC
TACTACGATGACTET @?@%\WWT@@@A@@@TGGGTCCGCCA
CGCTGTATCTGCAAAT CAACACIET X IS
GATATATACGGGTBCTACCATE
>DOMLh- 574- 1 C2CCAGETCDA ;
15 TCTCCTGTGCAGETATRERA AT TOGATGGOGT CEGTCRRITAT GG TCACE
GGCT CCAGBEAAGEGT CTAGAGT GGGT CT CACAGAT TTOGGAT ACT GCT GATOGT ACA

TACTACACACACT COGT GAAGGGCCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATIGAACAGOCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC
GATATATACCCGELEET GCSEET T T AN IS FAGHCAGEGAACECET G&T CACE: 20c €A CTEKAGC
>DOMLh- 574- 113 TCACCT ATt TELAGT A EEEGACHEE TEETACACEET SELELXT €L XTCCGTC
TCTCCT GT &K AGEET CEchAd d £ACET 1l Al T GEA FEReT Ot WeOEAC28n TCoTACA

GGCT CCAGCGAAGKIST :F A ST 61 GACAGATLT GG PAGTEE F CAL EGRASAT TCCARGAACA

TACT ACGCACACHEG AN J A AT Gt CGEoAGAAL FEEAAGAASAT ATTAC TG TGE
CGCTGTATUGC@MX%&@&%@F%(M%@%@@%%E@H@%%&&CCTGGTCACC
GATATATACGGGECEEFGHCECCT TT TGAGT ACTGEGGT CAGGGAACCCTGGTCACC GTCTCGAGE 30

30

>DOM1h-574-160
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTGAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA

35 TACTACGATCACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

40 >DOM1h-574-161
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTGAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACTCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC



>DOMLh-574- 114 GAGGTGCAGCTGI TGCGAGT CTGGEGEGEGAGGECT TGGTACAGCCT GGGEGEGEGTCCCTELGTC
TCTCCTGTGCAGCCTCCGCGATTCACCTTTGTTAAGTATTCGAT GGGGT GGG CCGCCA
GCCTCCAGCEBAHBBPERAGAGT GCGT CTCACAGAT TTTGAATACT GCTGAT CGT RCAVEP2010/052005
TACTACGATCACTCCGI GAAGGGECCGGT TCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGECGGTATATTACTGIGC

GATATATACGGEGT CGGT GEECCCCTTTTGAGT ACT GEEGETIGHGCGAACCCTGGTCACC GTCTCGAGC 40
>DOMLh-574- 115 GAGGTGCAGCTGI TGCGAGT CTGGGEGEGAGGCT TGGT ACAGCCT GGGEGEGGT CCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTI TAAGTATTCGATGGEGETGEGEGET CCGCCA

GCCT CCAGCGAAGHEA CA AGAGT GG CI AR TITICGAATACTGCTCGAT T ACACCCTGGTCACC
TACTACGAT CACECEGT GAACGECCGGT TCACCATCTCCCGCGACAATTCCAAGAACA 45
CCCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTCC WO

2010/ 094720PCHAHEPR04 64 05290551 161 o

GATATATACECGE ST RER&T Td W%m%%%@@%
>DOMLh- 574- 1%&&%%%&@%&5@ ARG EIIFAGTET TEELAGAGL LT FFFEETCGCTGCGTC
TCTCCTGTGCA 5- TGATCGTACA
GGCTCCAGEGAA G TCCAAGAACA
&CTCTQTC%ACA i : o TACTGTGC
GATATATA T (SiRec.(cof
>DOMLh- 574- 1 GCTGTTGGAGT CT GRRGGAGRCT TAGT ACAGCCT GREEAGT COCTGCGTC

15 TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGT AT TCGATGGGGT GGGTCCGCCA

GGCT CCAGGGAACEREE T AGAGTERST CTCACAGAT TTCGGATACT GCTGATCGTAGA
TAUACGATCAC%@@T%WW@A%@E%@GTCCCTGCGTC
CGCTGTATET GCARAT GRAEACEEG e S e A ASACACEECAS ﬁﬂ?’?ﬁ\@?@ﬁ?@GGGTCCGCCA
GATATATACGCGFELET et 3GA,

>DOMLh- 574- 1 T8CEACETECACES
TCTCCTGT GCAGCGT COBENT TG TCAGS
GGCTCCAGCGAAGEGR TAAEACI GG TITACAGEA OGA AC’IFGG?EGB&IIEGEAEZ&CCCTGGTCACC

T ACT ACGCATACT COBT GAAGGGEO0GGT T CACCAT CTOOCGOGACAAT T CCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC
GGTATATACTGGSOGHTESETGTCIT TTGAGTACT GGGGTCAGGGAACCCTGGTCACC GTCTCGAGC 30
>DOMLh- 574- 18 GACH GCACET TN CX G CIHEAEEGAGECT RGEEACACEET GEEGHACCEAGCGTC
TCTCCT GT GCAGEETEEEeAT d LACCT IS TPGIA TTIGGA FEEEEELEEEE CECEAT GGeTCcaeca

GGCT CCACK-AAGKIGT EF AGAGH A& XA 1 A ACATCHCGAM TAC RSB TGAT A ACACB8aTCGTACA

TACTACGCACACTREET CAAREREIEF A T A AT CH TG EREAGAA T ECEAAGAASAT TCCAAGAACA
CCCTGTATCT CCAAATF SPACACEIA AT A XA AR AR EARAL FAGE & ST AT TAC TG TG C

GCTATATACT GOl Fal 61 £ I (G AL GRlaT GG Ot (A G Ed A 40
>DOMLh- 574- %%%% GCTGT TGEAGT CTGEEEAGECT TGGT ACAGCCT GEEEEGT COCTGCGTC

TCTCCTGT TCACCTTTGITAAGTATTCGAT GEGGT GEGT CCGCCA

GGCTCCA CWCACA@TTTC@ATAU@GATWACA
TACTACGCACA £ AR R R AR LA receracete

TCTCCTGTGCAGCCTCCGGATTCACCTTTITTCAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA

35 TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

40 >DOM1h-574-166
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTGAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC



45 CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGEGTATATTACTGTGC WO

2010/ 094720PCT/ EP2010/ 052005 - 162 -

GGTATATAGYGGEOGIIBEGT GCCTTTTGAGT ACT GGGGT CAGGGAACCCT GGT CACT/EBTT 1 GSNEC
>DOMLh-574-121 5 GAGGTGCAGCTGI TGGAGT CTGGCEGAGGECT TGGTACAGCCT GEEEEGT CCCTAECGTC
TCTCCTGIGCAGCCTCCGGATTCACCT TTGT TAAGTATTCGAT GGGGT GGGTCCGCCA
GCCTCCAGCGAAGGGT CTAGAGT GGGT CTCACAGATTTCGAATACTGCTGATCGTACA

TACTACGCACACT CCGT GAAGGEGECCGEGT TCACCAT CTCCCGCGACAATTCCAAGAACA
CCCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGIGC 10

CCTATATACT CCGRGAT B8 GECT dd T A CTEEEETHEACEEARCCET Ot CARNL G CI €A
>DOMLh- 574- 122 GAGRT SCAGCT GI TGGAGT CT GGCGGAGCCT TGGTACAGCCT GEGEEGT CCCTGCGTC
15 TCTCCTGTGCAGCCTCCGGATTCACCTTTGI TAAGTATTCGATGGEEGT GEGTCCGCCA
GCCTCCAGCGAAGSGI ST AGAGT (63T CTCACAGAT TGCGAATACT GCTGATCGTAGA

TACTACGCACACE LT CARGSIE I Al CAKAT T GREEPAACANF LEANGAAGAs TCceTaeaTC

CCCTGTATCTCCAAM: @@@%@@E@g @lﬁ%@é§¥§E§§%GGGTCCGCCA
GATATATACGGGLOGLI G

ecve AGLA eee \ C GTCTGAGC
>DOMLh-574- 12 ‘q% ACG] 1 ig : G ;;é‘? éﬂlv ""‘“ '“ :’r‘fe}.}l 'e‘aeee‘ .-‘5- GCGTC
e

emn( X RCRA AACA
TCTOCTGTGCAGD eee 33 LA fPracTeTac

A

GGCTCCA ajecejer .7 (3
TACTA C’C‘C’ ..EIJ .A ..A ...e. A ‘} CCTGGTCACC

CCCTGTATCTG "‘ CANC GCCTGCGT! GCCGAGGACACCGCGGT ATATTACT GIGC
GATATATACGGGTCGT TGCGAGCCTTTTGT CTACT GGGGT CAGGGAACCCTGGICACC GICTCAGC 30
>DOMLh- 574- 128OBABGT GEAEET GTTGGAGT CT GGGGGAGGCT TGGTACAGCCT GEGGGEGT CCCTGOGTC
TCTCCT GT GCGGEEF EEGATT CALE TG ST AT FECA FEEEGT AT EEEccAC TCCCTGCGTC
GGCTCCAGGEAA@@E#@?@Eﬁ@ﬁ@%2ﬁQﬁ@ﬁﬁ?ﬂ@ﬁﬁﬁﬁ@§&&ﬁ&é@@é@@@@éﬁﬁ@@ﬁ?@@GTCCGCCA
TACTACGCACACCLOET CAAGEIISE 6% t'se ACAATTCCAACARCAGTGATCGTAGA
CGCTGTATCTGCAAAT SAAEACIECT ‘e&- i |(; ﬂTNFtFﬁCﬁ@T@T TCCAAGAACA
GATATATACGCCETCGTFGEEAGREHA G Y
>DOMLh- 574- 128 TGASHGEAS 3 ) B
TCTCCTGTARCAGGCTCCEAT TCACCT TTGT TAAGT ATTCGATGGGGT GGGTCCGCCA
GCECTCCAGGGAAGGGT CTAGAGIGGGTCTCACAGATTGCGAATACTGCTGATCGTAGA
TACT ACGCAGACCOOST GAAGHSERGGT TCACCATCTCCCGCGACAATTCCAAGAACA 45
CGCTGTATCTGCAAAT GCAALACEET G EX XA S INCACCEATEETATATTACT GE &YW cTGCeaTC
2010/094720P@EﬁEE@@i@t@@@@@&teeﬂiﬁtACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
25 GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGGATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGCGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

30
>DOM1h-574-170
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTITTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA

35 TACTACGCACACGCGGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

40 >DOM1h-574-171
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTGCAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGGATACTGCTGATCGTACA
TACTACGATCACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC



GATATATACGGGTCGT TGGGAGCCT TTTGTCTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 126 5 GAGGTGCAGCTGITGGAGT CTGGGGGAGGCT TGGTACAGCCT GGGGEGTCCCTGOGTC
TCTCCTGTGEAGRUNGCAEAT TCACCT TTGT TAAGT AT TCGAT GGGGT GGGT COGBCA/EP2010/052005
GGCTCCAGGGAAGGGT CTAGAGT GGGT CTCACAGAT TGCGAATACGGGT GATCGTAGA
TACTACGCACACGCGGT GAAGGGGOGGT TCACCAT CTCCOGCGACAAT TCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GOGT GCCGAGGACAGBECGGTATATTACTGTGC 10
GATATATACGGGTCGTTGGGAGCCT TTTGT CTACT GBGGT CAGGGAACCCTGGTCACC GTCTCGAGC
>DOMLh- 574- 127 GAGGTGCAGCTGT TGGAGT CTGGGGGAGGCT TGGTACAGCCT GBEAGGT CCCTGCGTC
15 TCTCCTGTGEAGREACRCEATI CACTIT G IAAGTAR EOGATEEEET CEET COECEAT GCTCACC
GGCTCCAGGGAAGBETETAGAGT GGGT CTCACAGAT TTCGAATACT GCTGATCGTAGA

TACT ACGCACACGOGGT GAAGGGGCGGT TCACCAT CTCCCGCGACAAT TCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTECGT GCCGAGGACACCGOGGTATATTACTGTGC

GATATATACEEEEﬁé%%é@Eé6¥é%HE8XE%B%&EE%%%EE@%@@@%&@@%E6@%@6&@6@@c&E§&§§6GC
>DOMLh- 574- 1287 @%@E%éE£é%%%%Eé%%¥%%%€%%%%é%%§§E RS ELIEGTC

TCTCCTGTGCAGLL “ ATTC AA e_ gg COCCA

T AR GA T AT S T A AT oG ATACE: 3 S e,
TACT. tgg‘e ; ﬁfﬁ‘e‘g"‘ Jmtw\ .--‘e& {A “ ATTACTGTGE
CGCTGTATCTG fs '1m§§|ec Jﬁ"cﬁﬁiﬁ‘éﬁ&’ﬁﬁi} "g'm

GATATATA O TGICTACTEGG i’teé RCCCTA %ﬁ%ﬁ% 30

>DOMLh- 574- 199%¢ e T6 GCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGAT TCACCT TTGT TAAGT AT TCGAT GGGGT GGGTCCOGCCA
GGCTCCAGGGAACER Ef AGAGTERET CTCACAGAT TGTGAATACGGGTGATCGTAGA 3
TACTACGCAGAC@%@@#@Q%@%fﬁffﬁﬁﬁ?ﬁ&iﬁﬁﬁ?ﬁﬁﬁﬁ@@@&é&&?%é@@ﬁ@ﬁ%@ﬁ@TCCCTGCGTC
OGCT GT AT&T COANA T AR EA T CLC G ACEACACCIIBEPATAT TACT 6T CaaTCCGCCh
GATATATACGGGFEET FCREACE: ' SGA

>DOMLh- 574- 1306CEACSTECACTS
TCTCCTGTGCAGCCTTCCTEATTGA oo

A CACATTIICASTACCGGEGAT BT AGAC CCTGGTCACC
TACTACGC@GACG@GEW@&@\GCIII:GGT TCACCATCTCCCGCGACAATTCCAAGAACA 45
CCCTGTATCTGCAAATGAACAGCCT GCGT GCCGAGGACACCGECGEGTATATTACTGTGC WO
2010/ 094720PETHEPRZ0304052005 - 164 -
GATATATACGCCGERGET T GEACEET T AT IS TAGHCAGEGAACECET G&T CACE: G €T A
>DOMLh- 574- 1375 CAGKT AT CI3 GG TGREEEAGEEE R TCCTACACCET CEEXXE LT CLCTCCGTC
TCTCCT GT &K AGEET SEthAd d £ACET 1 dfal Al GEA FgReT Ot YEROEAC TGATCGTAGA
GGCT CCAGCGAAGKIST 6 ACASH X 1 GACAGATLTGHA PAGTEE F CAL EA ARAT TCCARGARCA
TACTACGAT CACHSE G ANl JGAGA T Gt e ENGAAR FEEAAGAASAT ATTAC TG TGE
CGCTGTATCT CCAM GAMAGL 5l A XATACACREIXISIAEAE AR S e cc T Teace
GTCTCGAGC
30
>DOM1h-574-175
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGGATACTGCTGATCGTAGA
35 TACTACGCACACGCGGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGE
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACT
GTCTCGAGC

40 >DOM1h-574-176
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTAGA
TACTACGATCACGCGGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

45 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC



10 GATATATACGGGT CGGTGGGECECCTTTTGAGT ACT GGGGT CAGGGAACCCTGGTCACC GICTCGAGC
>DOMLh-574- 132 GAGGTGCAGCTGI TGGAGI CTGGGEEGAGECTTGGTACAGCCT GEEEEGTI CCCTELGTC
15 TCTCCMDCOABEERCCCGATTCACCTTTGI TAAGTATTCGAT GGGEGT GGGT CCGEB2010/052005
GGCTCCAGGGAAGGGT CTAGAGT GGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGATCACTCCGI GAAGGGECCGGT TCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACAGGRICGGTATATTACTGT GC

GATATATACGGGT CGT TGGAGCCCTTTTGAGTACT GGGGT CAGGGAACCCTGGICACC 20 GTCTCGAGC
>DOMLh-574- 133 GAGGTGCAGCTGI TGCGAGT CTGGEGEGEGAGGCT TGGT ACAGCCT GGGEGEGEGT CCCTELGTC
TCTCCT GT GCACEET £COEAT & CACCITETTANGTATTCEATEEEGECEET CEGELAC 2OTGGTCACC
GGCTCCAGCGAAGEGTEFAGAGT GGGT CTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGATCACTCCGT GAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
OGCTGTATCTGCAAATGAACAGCCTHCGT GCCGAGGACACCGOGGTATATTACTGTGC

%TATATA@GE%¥WEJ@@MW%E@%%@@% 30

R e e @%%@&c&@cm
TCTCCTGTGCAGL / CGA gg
GGCTCCAGGGAA e}‘_ ""e‘%g- G oﬁ‘" CCEATA A 3 i

ol el & w\er e;m-ﬁ g AAGAACA
TACTACTCACA ; \ ‘e“'!EA" Jgt:-'\ e ( -ri ATTACTGT
CGCTGTAT f‘:j \." ACCCTCO }eog ( &ig-f’e-wg 'f‘ g 9 g [ CIGTGC
GATATAT AR GaR CRCEEARCECT ST CACE: CTETTXAEE 40
SDOMLN- 574- 138 CEABIR COAGCT GTT GRAGT CTOOOGOAGECT TOGT ACAGOCT GBAG0GT GOCT GOGTC

TCTCCTGTGCAGCCTCCGGATTCACCTTTGTI TAAGTATTCGATGGGEGETGGGET CCGCCA
GGCTCCAGGGAACEEER AGAGTEEET CTCACAGAT TTCGGATACTGCTGATCGTACA
TACTACACACAC?é@@ﬁ@Q%@%fﬁffﬁﬁﬁ@ﬁ&?ﬁﬁﬁ?ﬁﬁﬁﬁ@@@@é&&?%@@ﬁﬂ@@%@ﬁ@E%CCTGCGTC
CGCTGTATETGCARAT CAREACERETET 3 TCEEAAPATATTACTETEE! FEr TCCGCCA
2010/094720P@@ﬁ@ﬁ@é@@%@%@@@EﬁTA@§Q$GGQE@E&ﬁ&?&@T@@@@@ﬁT$@E@ﬁ@ﬁﬁ?ﬂGﬁAqA1‘
GAGTACTGEEEH@%@E%ﬂﬁ@EﬁHCZﬁﬂ@ﬁ@ﬁBQ§Q§ﬂ§§ﬂ§§Aﬁ@@WEﬁCQ¢@C@8¢A5TTCCAAGAACA
GAGGTGCAGCCTGTFGHAGHE SRR . AGCETECCTCGGTETATTACTGTGC
TCTCCTGIGCAGCETECEEATT A o 1 TCEATECEGTGGETECEEEACCCTGGTCACC
GGCTCCAGAEAAGBGTCFAGAGT GGGTCT CACAGATTTCGGATACT GCTGATCGTACA
TACTACACAGACGCCGGT GAAGGGGECGGT TCACCATCTCCCGCGACAATTCCAAGAACA
CCCTGTATCT CCAAATGAACALCCT ¢3CGT GCCGAGGACACCGCGGTATATTACTGTGC 10
GATATATACGGGEEGET CEACEET T T LTSI aEGHCAGGGAACLET CEF CACE: GBI CTCGAGT:
>DOMLh- 574- 138 T¢SEQrE AN T@S)GATTCACCTTTTTCAAGTATTCGATGGGGTGGGTCCGCCA
GAGGT CCAGKE T GE £ SAGH 68 EXXLARE R A I E T A AT hSRIREETCECA SRS Ec TG ATCGTAGA
TACTACGATGACGCGGTGAAGGGCCGGTTCACCATCACCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

30
>DOM1h-574-180 (SEQ ID NO: 27)
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA

35 TACTACGCACACGCGGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGC

40 DOMIm-15-12
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCA
CCATCACTTGCCGGGCAAGTCAGTATATTCATACGAGTGTACAGTGGTACCAGCAGAA
ACCAGGGAAAGCCCCTAAACTCCTGATCTATGGGTCGTCCAGGTTGCATAGTGGGGTC
CCATCACGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTC



15 TCTCCTGIGCAGCCTCCGGATTCACCTTTTTCAAGTATTCGATGGGEGETGGGET CCGCCA
GCECTCCAGGGAAGGGT CTAGAGIGGGTCTCACAGATTTCGGATACTGCTGATCGTACA

TACT ACCCAEBCIHIAOGIEAAGCGGCCGGET TCACCAT CTCCCCCGACAAT TCCAAGARCA/EP2010/052005
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGECGGTATATTACTGIGC

GATATATACGGGT CGGT GGECECCTTTTGAGT ACTGGGGT CAGGGAACCCTGGICACC 20 GICTCGAGC
>DOMLh- 574- 139 GAGGTGCAGCTGI TGGAGT CT CEEFEAGCCT TGGTACAGCCT GEGGEEGT CCCTGCGTC
TCTCCTGTGCAGCCTCCGCGATTCACCTTTTTGAAGTATTCGATGGGGTGGGTICCECCA 25
GGCTCCAGGGAAGGGT CTAGAGT GGGTCTCACAGATTTCGGATACTGCTGATCGTACA

TACT ACGCCACACTECHA CAACC AT T ACCATCICCCECEACAA R ECLAAGAACALGTCCTTTTAC

CGCTGTATCT CCAAAT CAACAREKA AKX LXK EXAGAGRCEECEGTATATTACTGTGC
GATATATACGGEGT CGGT GEECCCCTTTTGAGT ACT GEGGT CAGGGAACCCTGGTCACC GTCTCGAGC 30

>DOMLh- 574- 149,,GAGST GEAGCT GT TGGAGT CTGGGGGAGGCT TGGTACAGCCT GBEGGGT CCCTGCGTC

TCTCCTGTGCAGREF SeAd d AL TN T CAAGI AT FEA TR et 66665 Ac TeccTaeaTe
GECT CCAGCAAGSE F @9@@%@% %ﬁ%%%%@&%é@cmcecw

TACTACGATGACI.C ﬁ eee"eﬂ ACCATCTCCCECE ACA
CGCTGTATCTGCAAA e’u"u LG g‘?’g“ es?#?-‘:é’-e Agzew‘l FRoTCGTGETACA
A Ayl Jﬁ‘fﬁ A 3" & A
GATATATACGG eeea e@‘ DCTEA .’ anér g‘g‘ g AL ‘ 40
>DOMLh- 574 1 I A'.‘eel e oi_pl’ep w.‘-“aegfgfm‘ ﬂl Eg‘ g eeee 0 01 C
TCTCCTGT 9 icee' ff CECATCEET iiecm
GGCTCCAGGGAAGH ACAL ee CTCACAGATTTCGGATACT GCTGATCGTAGA
TACTACGATGACTCT GT GAAGGGCCGGT TCACCATCTCCCGCGACAATTCCAAGAACA 45
CGCTGTATCT GCARKFEAAEAGCCT GOGT GOCGAGGACACCGCGGTATATTACTGTGC WO
2010/ 094720PE*FEPSGA6E BEDHEBAGCTGRE GGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
GATATATA@@IBGT@@?%@WW@%&%@@?@@T@%@ ESTET e
>DOMLh- 574- 142C5CCACET ESACE TG SCAGBET TCEFACAGEET CeI S STASECT GCGCC
TCTCCTGT GCAMWEQ\@WWWMWTTCCMGMCA
GGCT CCAGGGAAGCGGT CTAGACGTGSST TIAZN A, ICAT AGGGETEAT COFATATATTACTGTGC
TACTACGAT CACTET ST EAAGCRREECHET TCATATOTUTCBCGACAATFGCAAGBAEAC CCTGGTCACC
CGCTGTATOT GCARAT GAAGARCT GG a2 RN GACAICECCCEATATTAETCT B CTGTC TGCAT
CTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCGTCCGATTGGGACGACGTT
AAGTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCCTTTGGAATTCC
CGTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGATTTCA
CTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTGCGCAGGC
25 TGGGACGCATCCTACGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGG

>DMS0112
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
30 GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGCGCTAGCACCGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCAT
35 CTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCGTCCGATTGGGACGATGTT
AAGTTGGTACCAGCAGAAACCAGGGARAAGCCCCTAAGCTCCTGATCTTGTTTGGTTCC
CGGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGATTTCA
CTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTGCGCAGGC
TGGGACGCATCCTACGACGTTCGGCCAAGGGACCAAGGTGGAAATCARAALGG
40
>DMS0113
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA
45 TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA



10 GATATATACGGGTCGI TGGGAACCTTTTGT CTACT GGGGT CAGGGAACCCTGGTCACC GICTCGAGC
>DOMLh-574- 143 GAGGTGCAGCTGI TGGAGI CTGGGEEGAGECTTGGTACAGCCT GEEEEGTI CCCTELGTC
15 TCTCCMEDCGOABGERCCCGATTCACCTTTTTCAAGTATTCGAT GGGEGT GGGT CCGEB2010/052005
GGCTCCAGGGAAGGGT CTAGAGT GGGTCTCACAGATTTCGGATACGGGTGATCGTAGA

TACTACGAT GACGCGGT GAAGGGECCGGT TCACCATCTCCCGCGACAATTCCAAGAACA
CCCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACAGGECGGTATATTACTGT GC
GATATATACGGGTCGT TGCGACCCTTTTGT CTACT GGGGT CAGGGAACCCTGGICACC 20 GTCTCGAGC
>DOMLh-574- 144 GAGGTGCAGCTGI TGCGAGT CTGGEGEGEGAGGCT TGGT ACAGCCT GGGEGEGEGT CCCTELGTC
TCTCCTGT GCACEET CEGEAT TCACA TANACANGTAT HOGATEGEEGRGEET CCGECAT BT ACTGTGC

GGCT CCAGCGAACEA 1 AACH CXLA T E ACASATTIGOERATACTECECAT WGEAACCCcTGGTCACC
TACTACGATGACEET &t GAAGRSA K% d € A CHERGEREACAA T T GCAAGAAEAC C TG TC TGCAT
CGCTGTATCT CCAAAT tA AR ARKEEA Xl A AGAGRCEEFS MATAT LAt A B s T eTCAGTT
GATATATAW@@%@@%%JXJ@@@&@W@@%@% STEJ LA 30

>DOMLh- 574- 14}% %%%@JW gﬁ%&%ﬂ%@ C
TCTCCTGTGCAGL | (CKAA 0.,_A %ﬂ“" & ,.::{ "” GCTCAGGG
G CCAGGAAGEET CTACHST ) CACACATT GG ATACEASTCATCOTACA S

TACTACGATCA eeet G CACTA ..le.

CGCTGTATCTG

GATATATA%&;; CT 40
>DOMLh- 574 C

ot
waaw%%%%W&F%?Wé%TGGGTCCGCCA
GGCT CCAGGGAAGEET ETAGAG XS Tl CACAGATFOCEEATACEEET GATCEFALAC TGATCCTACA
TACT ACGAT GACBEEE GAASOIS T 1 CACAT CTCEEOECACART T CCARGAREAT BECAACACH
C ; ACACCECBPATATTAETETEE DN ACTGTGC

GATATATACGGGFCGT ¢@@Z& TGTETAS

>DOMLh- 574- 147 G5AGABGIGUAT (GICOTGE A SCOTE X
TCTCCT GT GCAGECT COGGAF T CABUTIARGT TG W@MWTGTGGCGTTCC
GOCT CCAGEEAAGCGT O ASAST CEETCCACAGAT TTOGGATACTCET CATEETAGAGACAGATTTCA
TACT ACGCACACT CORT BAASBOUOGRET TOACOAT CTCACRAGACAAT TECAASANTAT GTGCTCAGGG
CGCTGT ATCT GCAAAT GAACAGEET CRGTGONRAGBAGACD -
GATATATACGOGTCGTTGOAAG0CT T TT Gl CTACT GGGGT CAGGRAACCCTGGTCACC. GTCTCRAGS
>DOMLh- 574- 148EAGET GCAGCT GT TGGAGT CTGGGGGAGGCT TGGTACAGCCT GGGGGGTCCCTGOGTC
15 TCTCCH ST GEASCET RGEAd T AKX Tl ANATA T FeeATEEEE SEGE EEGE A cTaCaTC
GGCT CCACCGAASIET BT AAGH &l £ SAARATTEIGRIATAGESR TGAL et AGAT e TCcaeca
TACTACGCACACE Gt EAASII R BT I-GAGLAT T GOREREAANT TEGANGAAGA- TcATC G TACA
CCCTGTATCT CCAMAHEAACAT T (X Kol (A XA IAALHISLEATAF FACT S Lo recancanca
CATATATACCEGESST & Pt G A A T EE AT AN XIS HAETAR b A GRS AT TA C TG TG C

30 GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGCGCTAGCACCAGTGGTCCATCGGACATCCAGATGACCCAGTCTCCATCCT
CCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCGTCCGAT
TGGGACGACGTTAAGTTGGTACCAGCAGAAACCAGGGARAGCCCCTAAGCTCCTGATC
CTTTGGAATTCCCGTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTG

35 GGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTA
CTGTGCGCAGGCTGGGACGCATCCTACGACGTTCGGCCAAGGGACCAAGGTGGAAATC
AAMACGG

>DMS0116
40 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
45 GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC



20 GICTCGAGC >DOMLh-574- 149

GAGGTGCAGCTGT TGGAGT CT GEGEGEGAGECT TGGTACAGCCT GEEEEGETCeCcrecare

TCTCCTGT EZoGeONGERGAT TCACCTTTGT TAAGT AT TCGAT GGGGT GGGT CCGECAVEP2010/052005
GGCTCCAGGGAAGGGT CTAGAGT GGGTCTCACAGATTTCGGATACTGCTGATCGTACA

TACTACGCACACT CCGI GAAGGGECCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACAGGECGGTATATTACTGT GC
GATATATACGGGTCGT TGEEGACCTTTTCAGTACT GGGGT CAGGGAACCCTGGICACC GTCTCAGC 30
>DOMLh-574- 150 GAGGTGCAGCTGI TGCGAGT CTGGEGEGEGAGGCT TGGT ACAGCCT GGGEGEGEGT CCCTELGTC
TCTCCT GT GCACGECT CEELAT & CACCTAT T AAGTARTCGARGEEGT T CRGCCAG TCTCCATCCT
GGCTCCAGCGAACEGET 6T ACAGH X A E A AATCTTCCAA TACERCTGAT ECEACAL3bceTCCGAT
TACTACGCACACTEEEA CAAGEEA X EAT T § AKX AT GEEERCARAA E A RAACAAEAN GCTCC TGATC
CGCTGT AT CT CCAAAT EAAGANEEA E65a1 S0 K AN AGCCIFGEATAT TACA ST &5 Ac TGGATC TG
GATATATACECGE Gkt A St A1 T GAGTACT IS FAGSANCTE L Sl GOk & AT S, 40
>DOMLh- 574- 151 - 6AG CEAGA ST Al CHESSHAGIT FEST ACAGR A (AT GO CCGTC

TCTCCTGTGCA TTCACCT'TGWTAACWATTCEATGEEEWGEEW
GGCTCCAGGGAA AGAGT GEGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGCACAI GGECCGEGT TCACCATCTCCCGCGACAATTCCAAGAACA 45

CCTGTAT AR R cnocor
GATATATACGGGT 66T TEEECE LT T1 T (2 CACEGRACCETELTCACE . CTCTCaAGE
>DOMLh- 574- 1§§C§C%%%%%W?é@ﬁ%%%ﬁ%mc

TCTCCT GT GCAGEE T LA T AL T T B A G AT T CEAT CAEST RS FECECAl TCCAAGAACA
GGCTCCAGRGAAGEET BT ABAET (S8 1 E Tt A G PR EEEA T ACTRET AT ECTAEAT ATTACTGTGC
TACTACGCA&AC@éE6#6i@@fﬁﬁﬁEﬁﬁﬁ?ﬁﬁiﬁﬁﬁ?ﬁﬁ@@é@ﬁ&@&&@@é@@%@ﬁ@éﬁ@CCTGGTCACC
CGCTGTATCTGCAAAT CAACAGL T T ST, “"fﬂﬁA@$ﬂ@ﬁ@@@E§ﬁ©TCCATCCT
GATATATACGGGFECTFECBEEECT T TA SAG
>DOMLh- 574- 1533GGARAGETHE
15 TCTCCTGTGEAGCCTFOCTER, .
GGCTCCAGABAAGGET ETAGAGTEERG GATACRCCTGARGGTACAGCTACGTACTA
TACTACECACACT@G@EGm@&EﬁEIIIEﬂEG«KW@HTWKG&G@@%@@ATT@@AAGA@CAAGGTGGAAATc
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGIGC
GATATATACGGGTCGT TGGGTGCCTTTTCAGTACT GGGGT CAGGGCACCCTGGTCACC 20 GICTCGAGC
>DOMLh-574- 154Ms0118
25 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
30 GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGCGCTAGCACCAGTGGTCCATCGGACATCCAGATGACCCAGTCTCCATCCT
CCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCAGTGGAT
TGGGTCTCAGTTATCTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATC
ATGTGGCGTTCCTCGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTG
35 GGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTA
CTGTGCTCAGGGTCTTATGAAGCCTATGACGTTCGGCCAAGGGACCAAGGTGGAAATC
AAACGG

>DMS0121
40 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
45 GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC



GAGGT GCAGCTGT TGGAGT CTGEEGGAGECT TGGTACAGCCT GEEGEEGT CCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGT TAAGTAT TCGATGEGEGTGGGTCCGECCA 25

GGCT CCAGEOABBHIERAGAGT GGGT CTCACAGAT T TCCGATACCGGT GAT CGT AGAVEP2010/052005
TACTACGATCACT CTGT GAAGGGECCGGT TCACTAT CTCCCGCGACAATTCCAAGAACA
CCCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGIGC

GATATATACGGGT CAGT GEECAECCTTTTGAGT ACT GEGGETGAGCGAACCCTGGTCACC GTCTCGAGC 30
>DOMLh- 574- 155 GAGGTGCAGCTGI TGGAGT CTGGGEGGAGGCT TGGTACAGCCT GGEEEGTCCCTGCGTC

TCTCCTGTGCAGCCTCCGGATTCACCT TTTTGAAGTATTCGAT GBGGT GGGT CCGCCA

GGCT CCAGGGAAGEET € AGACT (XXH CT TLACASATCENICEBATACEECE AT CREACAC 8STGGCGGAT
TACTACGCACACE COtt SAACKEI AT I A KATCHECCRCATAAT TCCAAGRAECACGAGACCGTGT
CGCTGTATCT GCAAAE AARACEET (& GTE R EACNGETSIGRATAT EACT B € cTACCAGCAG
GATATATACT COgheket & et (XA d A EAGI AT CH SR eASEetAe T et 666 STAIE KA 40

>DOMLN- 574- 156 2B E PN A @2 cCACTGGATC TGGGACAGATTTCACTCTCACCATCAGCAG
GAGGT CCAGCT GE F AT & 6l I AT G AN ISP 6 - s caTccTacs

T CCAGTAA OS] CTACACT G T CACACAT T TOCCATACTCCT GATOGTACA

TACTACGCACACTCC GGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA 45
o o bore LA P BRAALATEIE O oo
GATATATACT GO S Lt AR RO AT AT RS
SDONLY- 574- 1800 C ORI AT T OO A

TCTCCTGT GCAGEE F B T AL T T T A G APT CEATCAEC T GEGTECEC AL TCCAACGAACA
GGCT CCAGGGAASEGT ETABAET A3 CTeACACAT PFEEGATACTEC T EATEGTACA AT TACTGTGC
TACTACGATTACFEEET %WW@@@@A@@@CCCTGGTCACC
CGCTGTATCTGCAAAT CAACAGETE S X NCEGEEE A@ﬂ?@ﬁ@@?@c@@TGGCGGAT
GATATATACGGGFCGHET SCACSEXETGA ASTCACCEA
>DOMLh- 574- 158CCABGFGCASSTE G ‘ ' ' FHETATE
15 TCTCCTGTIGEAGCCAG ‘ X \ TTOGA @GGGTGC—IZ—IFGI‘IWAAGTGGGG
GGCT C@%AAMMW@WG&WG@TM@@GTA@ACCATCAGCAG
TACTACGAT CACTCCGT LAACBGUCGET TOACOAICTIACIAECE ETCECAAGAACACGCATCCTACG
CGCTGTATCTGCAAAT GAACACIUUT XA XX XAEACACCE ATATTACTGTGC
GATATATACGGGTCGT TGGAGECCTTTTGAGTACT GGGGT CAGGGAACCCTGGTCACC
>DMS0123
25 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
30 GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGCGCTAGCGGTGGAGGCGGTTCAGGCGGAGGTGGCAGCGGCGGTGGCGGAT
CCGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGT
CACCATCACTTGCCGGGCAAGTCAGTGGATTGGGTCTCAGTTATCTTGGTACCAGCAG
AAACCAGGGAAAGCCCCTAAGCTCCTGATCATGTGGCGTTCCTCGTTGCAAAGTGGGG
35 TCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAG
TCTGCAACCTGAAGATTTTGCTACGTACTACTGTGCTCAGGGTTTGAGGCATCCTAAG
ACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGG

>DMS0124
40 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
45 GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC

GCGIC



20 GICTCGAGC >DOMLh-574- 159

GAGGTGCAGCTGT TGGAGT CT GEGEGEGAGECT TGGTACAGCCT GEEEEGETCeCcrecare

TCTCCTGT EZoGeONGERBAT TCACCTTTTTCAAGT AT TCGAT GGGGT GGGT CCGECAVEP2010/052005
GGCTCCAGGGAAGGGT CTAGAGT GGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGATCACTCCGI GAAGGGECCGGT TCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACAGGRCGGTATATTACTGT GC
GATATATACGGGTCGT TGEGGAGCCCTTTTGT CTACT GGGGT CAGGGAACCCTGGICACC GTCTCGAGC 30
>DOMLh-574- 160 GAGGTGCAGCTGI TGCGAGT CTGGEGEGEGAGGCT TGGT ACAGCCT GGGEGEGEGT CCCTELGTC
TCTCCT GT GCACGECT CEELAT T CACLTITTICAANGIATTTCEA FEEEEECEEE CRGCEAC GGTGGCGGAT
GGCT CCAGCGAACEEA E1 ACALE AL T GACAGARTTRTCCRA TACEBCTGAL ECT ACACBRGACCGTGT
TACTACGAT CACEEEA GARSTE £ 6571 J AT CRTTOACAAT E cAMAACAC G TACCAGCAG
CGCTGTAT CT CCAATE CAAGARKK A &I X AAAGERPIPEATAT TACT &t S canaG TGG GG
@TATATAW@@EXWJJ%&%&%W%%%AQQM 40

sk bt e e
o

GGECCGEGT TCACCATCTCCCGCGACAATTCCAAGAACA 45

5010/ 064 0Pt %%%%%EEWAEEA%SE%G&‘&CT GeaTC
GATATATACTGGCEE] BEET B AR e
>DOMLh- 574- 1§§ g% @%ﬁ%ﬁ?G%% A%ﬁGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
GAGGTGCAGCTGF LT EREAET TCCAAGAACA

TCTCCTGWGCAG@@?@@@ﬁ%ﬁ?@%&%ﬁﬁﬁﬁﬁ?ﬁ@%@ﬁﬁ?ﬁﬁ@&ﬁ@é@@%@ﬁﬁ#@fﬁﬁfﬁ?ATTACTGTGC
GGCTCCAGGEAA@%E#@#E6ﬁEﬁ@ﬁﬁﬁ?ﬂ?ﬁﬁ?&@?ﬁﬁﬁﬁ@é@ﬁ&@f@@@@ﬂ?@@@@ﬁ%@CCTGGTCACC
TACTACTCACAC@@@@@@%@*ﬂ-sar 3 X G wT?@@ﬁA@@@E@@CTGTCTGCAT
CGCTGT AT CTGCAAAT CAAEAEL % IGRA
GATATATACTGEEEGT T@m CETdH
>DOMLh- 574- 163 TGAGGHEEAGE X '
15 TUC@M&A@D@KW@@@@T@M@MWTWWM@GCGCAGGC
GCCTCCAGCCGAAGGGET T ACAGT (T CHCACAGAT T EFAGGAFACRECTGATEAACAAACGG
TACTACACACACT CCGT GAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCT GCGT GCTGAGGACACCGECGGTATATTACTGIGC
GATATATACT CCeret T 6t SECTTd d KA ALTHISAEHCAGEEAACRET GEF CACE: 2Oc GTETEIRACC
>DOMLh- 574- 164 7CcCTGTGCAGCCTCCGGATTCACCTTTTTCAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGGTGGGCGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
30 GTCTCGAGCGCTAGCACCGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCAT
CTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCGTCCGATTGGGACGACGTT
AAGTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCCTTTGGAATTCC
CGTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGATTTCA
CTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTGCGCAGGC
35 TGGGACGCATCCTACGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGG

>DMS0134
GAGGTGCAGCTGTTGGAGTCTGGGGEGAGGCTTGGTACAGCCTGGGEGGEGETCCCTGCGETC
TCTCCTGTGCAGCCTCCGGATTCACCTTTTTCAAGTATTCGATGGGGTGGGTCCGCCA
40 GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGETCACC
GTCTCGAGCGCTAGCACCGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCAT
45 CTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCGTCCGATTGGGACGACGTT



GAGGT GCAGCT GT TGGAGT CTGGGGGAGGCT TGGTACAGCCT GBEEEGT CCCTGOGTC

TCTCCTGT GCAGCCTCCGGATTCACCT TTTTGAAGT AT TCGATGGGGT GGGTCCGCCA 25

GGCT CCAGOEOAGBBICRAGAGT GGGT CTCACAGAT TTCGGATACT GCTGAT CGT RCAVEP2010/052005
TACTACACACACT CCGT GAAGGGCCGGT TCACCAT CTCCOGCGACAAT TCCAAGAACA

CGCTGTATCT GCAAATGAACAGCCT GOGT GCTGAGGACACCGOGGTATATTACTGTGC
GATATATACTGGGCGT TGGGTGCCTTTTGAGTACT GBGGTGAGEGAACCCTGGTCACC GTCTCGAGC 30
>DOMLh- 574- 165 GAGGTGCAGCTGI TGGAGT CTGGGGGAGGCT TGGTACAGCCT GBEEGEGTCCCTGOGTC
TCTCCTGTGCAGCCTCCGGATTCACCT TTTTCAAGT AT TCGATGGGGT GGGT COGCCA

GGCT CCACCGAAGEGT CEACACT AXXACTIOACAGARICRFAGEATATCRECT GAT CCARCAT 8DGGAATTCC
TACTACGCACACT 0GT CAAEE ST TEACOATCTOCCERGACABE ECCAACARCAGACAGATTTCA
CCCTGTATCT CCAMTEAMCAGKAA (X ST R LN AAAGERTPETALAR L CA ST BOT GTGCGCAGGC

GATATATACGEGHIGE X ST A d d AT AT LR AEEAACHET Gral f\ehin ST 6 CGACC 40
>DOMLh- 574- 166 GAGGTGCAGCTGI TGGAGT CTGGGGGAGECT TGGTACAGCCT GBEGEGGT CCCTGCGTC

TCTCCTGT GCA@@EI&@@Z%TTCACCT TTTTGAAGT ATTCGATGEGEGT GEGT CCGCCA

GCTCCACBGANE T TAGAGT COCTCTCACAGATT T o
TACTACGCACA %%‘e'}., APadset ,3;;;5' %%% CCTGCGTC

NSYAS e e ee e LI ARGT GTCCGCCA
CGCTGTATCTG é@'ﬁetu ¢ etq‘ 3 Wate.e \ TCGTACA

2010/ 094 OP Z}:ﬂg}- 005, = A 1% - : AACRACE
GATATATACGGGLEL eee{’ﬁelrd LCT T ‘w wee A GEAA uaq TC 9&6@

>DOMLh- 574- 187 -5 GAGGTCCACC FEEERRGEE ea eeeee COCTGCGTC

waaweéé?%%%%ﬁ“ﬁ%%ﬁﬁ%éﬁé%%éﬁwcCCTGGTCACC
GGCT CCAGGGAABEET BT AT BT CARE A T OB GATACEEE T EAT BETAGAC CTGTCTGCAT
TAUA@T@@%@%WW@M@T@@M%&GGGACGACGTT
CGCTGTATé:ercAA@Tw@ T EAGHACA A@AT@A@%@T@:T%GGAATTCC
GATATATACGGGF JaCSiCiCH SSIETCAGEEA
>DOMLh- 574- 16@(@\@?@@@
15 TCTCCTGTGLAGGET CCREAT TISATSTITTITCA ‘
GOCTOCAGGOAAGGRT CTAGAGT GAGT CTCACAGAT TTCGOAT ACCGGT GATCGTAGA
TACTACGATCACFORGT GAAGGGOCGGT TCACT ATCTCOCGOGACAAT TCCAAGAACA
CGCTGTATCT GCAAAT EAAEACOCT CRGT N GAGGAGACCBOGGTATATTACT GG TCCCTGCGTC
GATATAT ACGGGTCBET CREEa0CT T TIGAGTACTEEGEATCAGBBAAECCT GET CACET GGG TCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGCACACGCGGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
25 CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGCGCTAGCACCGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCAT
CTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCGTCCGATTGGGACGACGTT
AAGTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCCTTTGGAATTCC
30 CGTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGATTTCA
CTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTGCGCAGGC
TGGGACGCATCCTACGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGG

35

>DMS0162
GAGGTGCAGCTGTTGGAGTCTGGGGEGAGGCTTGGTACAGCCTGGGEGGEGETCCCTGCGETC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGATGGGTCCGCCA

40 GGCTCCAGGGAAAGGTCCAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACA
GTCTCGTGT

45



20 GICTCGAGC >DOMLh-574- 169

GAGGTGCAGCTGI TGGAGT CT GEEGGAGGCT TGGTACAGCCT GEEEEGTCCCTECGTI C
TCTCCTGTOGROINACEEAT TCACCTTTGT TAAGT AT TCGAT GGGEGT GGGT CCGECAVEP2010/052005
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTGCGGATACTGCTGATCGTACA

TACTACGCACACT CCGTGAAGGGECCGGT TCACCATCTCCCGCGACAATTCCAAGAACA
CCCTGTATCTGCAAAT GAACAGCCT GCGT GCT GAGGACAGEGCGGTATATTACTGCGC
GATATATACTGCGEECGT TGEGTECCTTTTGAGT ACT GGEGEGT CAGGGAACCCTGGTCACC GICTCGAGC 30
>DOMLh-574- 170 GAGGTGCAGCTGI TGGAGT CTGGGGGAGGCT TGGTACAGCCTGEGEEEGTCCCTECGTC
TCTCCTGTGCAGSOMECGEATTCACCTTTTTTAAGTATTCGATGGGGT GGGT CCGCCA

GGCT CCAGCGAAGKGE €F ALAGT 66X E A A A ATCERCEEATACTRCACGAT C&E A6AG BocCcTGCGTC

TACT ACGCACACELRt CANGEX £ T EAGATH T GEEETRAGAAL TOCAAGAAEAT cceTCCcaeea
CGCTGTATCT GLAAAT CARCAGL LT SO T A GAGACERORGT ATAL EACT T 6, TCATCGTACA
GATATATACT CGRE,SHT 66 G 11 TEAGIACT CRCET CASGRAAGEET BT CAQCT BT CTOGAGG, 40
>DOMLY- 574- 174, -GAGKT GeACUT BT T GAGTCTUGEAGCT F ST CLAGCET CRORRGT (U] GOGTC

TETCCT ST OCA I (J CCTGGTCACA
GOCTOCACOGAA £ rccatcer
CGCTGTAT TEOG] g %GTCCGAT
2010/ 094%_0P %5; > 3 AAAG AGCTCCTGATC
GATATATACT T e CACEGRACEET &S EACe - BTt A
>DOMLh- 574- 17525 eAEET e AT T T AT S CEAGAE FT e T ACAEEET e 3T CeeT

TCTCCT GT GCAGEE FECEaAr T C A T ST A G AT AT COEE T TECECE CCTGGAAATC
GGCT CCAGRGAAGHET EF AT e e Fe e A T EEGEA TACTEET GATEGT AEAT
TACTACGATTACGCGGET GAAGGGCCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA
CGCTGTATCT GCARW@M@)A@:GI@GTGCT GAGGACACCGCGGT ATATTACTGIGC 10
GATATATACT GCCEGFTEEETEL

>DOMLh- 574- 173 TGAGGTE
15 TCTCCTGI GGAGCCT. A X ‘ FEEGROCBCUAATCGTACA
GGCT C@&EAAG@GTMA@GI@E]’@I@MMCE@GB@MA@TG&EGA@O@{A@TTCCAAGAACA

TACT ACGCACACT GCET CAACEECOGHT TZACCATAT CCOGOGAGAARTECAAGAACAT AT TAC TGTGC
CGCTGT AT CT GCAAAR CAACAGEET GO O GAEAOACEROECTATATTAET T &S CCTGGTCACA
GATATATACGCCGECEET GLGCECA AT A EAGTCIEIAGTCAGCEAACECA GG CACK: 20T T CIEXEACC
>DOMLh- 574- 1 ¢4 c CACST ECACCTETHEE S AlCTHIEEERACET T AETACAGEET AL XIT CLLAGCGT C
TCTCCT GI' &KACEEE AT & CACATT ST TARGIA K EaeA FeRgeh et e 25TccTeaTe

GGCT CCAGEGAAGREE S Mot &6 ol SAGHCATS LRI PAGTREE AT AGAc A TG GATC TG

TACT ACCCACACERSIA AN Ikl JAAAA T GEGEFNGAAE T CEAAMEA: c TACGTACTA

CGCTGTATUGCM@E@@@@@&%@F%%%@%%%@%@E@H@@E@%GGTGGAAATC
GATATATACGGG], GREEGGECECCT T 1T GAGT ACTGEEGT CAGGGAACCCTGGT CACC GTCTEGAGE

30

>DMS0168
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTIGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA

35 TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGCGCTAGCACCAGTGGTCCATCGGACATCCAGATGACCCAGTCTCCATCCT
CCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCAGAGCAT

40 TATTAAGCATTTAAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATC
TATGGTGCATCCCGGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTG
GGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTA
CTGTCAACAGGGGGCTCGGTGGCCTCAGACGTTCGGCCAAGGGACCAAGGTGGAAATC
AAACGGGCGGCCGCAGAACAAARAACTCATCTCAGAAGAGGATCTGAAT
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30 >DOMLh- 574- 175

GAGGT GCAGCT GT TGGAGT CTGBGGGAGGCTTGGTACAGCCT GBGEAGT CCCTGCGTC

TCTCCTGT GOAGEEROCBEAT TCACCT TTGT TAAGT AT TCGAT GGGGT GGGT COGECAVEP2010/052005
GGCT CCAGGGAAGGGT CTAGAGT GGGT CTCACAGATTGOGGATACTGCTGATCGTAGA 35
TACTACGCACACGCGGT GAAGGGOCGGT TCACCAT CTCCOGOGACAAT TCCAAGAACA
CGCTGTATCTGCAAAT GAACAGOCT GOGT GOCGAGGACAGRECGGTATAT TACTGTGC
GATATATACGGGT CGGT GGGOGCCT TTTGAGTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC 40
>DOMLh- 574- 176 GAGGTGCAGCTGT TGGAGT CTGGGEGGAGECT TGGTACAGCCT GGGEGEGT CCCTGOGTC
TCTCCTGT GCAGSEHECEEATICACCT TTGT TAAGTAT TCGAT GBGGT GBGT CCGCCA

GCCT CCAGCGAAGHGE €4 ALAGT CEET S A CACA AL A TACTECAGAT CEE 6GAG TCCCTGCGTC
TACTACCAT CACEEt CoNGEAX XTI I E AT GEREEEAGAM A TEEAACASEEr dSc TCcacca
CGCTGTATCTGCAAATEAACAGKX 65T AAIAAGCHRSIATAT EART & 6 T coTaCA
2010/ 094780P@Xb%K@@é@é&éﬁ@@@%%ﬁd&@@%ﬁ%&%@@%’& PESNE EEAESI RTINS
GCTACT ST CRSARECE] cﬁ@%‘%ﬂc@%&céé@TzéTATTACTGTGc

GAGGTGCAGCT .‘ eeee ee- T

Ly o -s-m :t( A becerasTeace
TCTCCTGT ﬁ:éﬂ .'( 3‘“ ‘" ;‘fu' LB TCTCCATCCT
TACTACGA ! eeeu%“" J“y' u"-"‘ .’fg AP CICAGAGCAT
CGCTGTAT .}g & e-ej e g J"c‘c‘agg@ﬁ : -“Ag §" TCCTGATC
GATATATA ce“ BT ec—‘ eee’ AeEe IR EE

>DOMLh- 574- %%%Wé@éﬁ%ﬁéﬂ%&iﬁ%ﬁ%o
15 wamﬂ%&%ﬁ%%ﬁ%ﬁ%&ﬁ@é&?%@@ﬁ%@ﬁﬁGGAAATC
GGCT CCAGRGAAGST EF AGAGT GGGTCTCACAGAT TGCGGATACTGCTGATCGTAGA
TACTACGATTACT CCGT GAAGGGCCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAMWM@AGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGFECET LR SECACGGARACAET CBT CACES POC T EIEXSAGC
>DOMLh- 574- 179TCATGTGCR IGACBETTEET ACATCET CREEIETCETIGCGTC
TCTCCTGT GCAGGGT COCRAT T AAGK , GATAGAGETGCGAETECTAC TGATCGTACA
20 TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGETCACC
GTCTCGAGCGCTAGCACCAGTGGTCCATCGGACATCCAGATGACCCAGTCTCCATCCT
CCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCGTCCGAT
25 TGGGACGATGTTAAGTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATC
TTGTTTGGTTCCCGGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTG
GGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTA
CTGTGCGCAGGCTGGGACGCATCCTACGACGTTCGGCCAAGGGACCAAGGTGGAAATC
AAACGGGCGGCCGCAGAACAAAAACTCATCTCAGAAGAGGATCTGAAT

30
>DMS0169-no tag
GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGETC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGGTGGGTCCGCCA
GGCTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA

35 TACTACGCACACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCTGAGGACACCGCGGTATATTACTGTGC
GATATATACTGGGCGTTGGGTGCCTTTTGAGTACTGGGGTCAGGGAACCCTGGTCACC
GTCTCGAGCGCTAGCACCAGTGGTCCATCGGACATCCAGATGACCCAGTCTCCATCCT
CCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCGTCCGAT

40 TGGGACGATGTTAAGTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATC
TTGTTTGGTTCCCGGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTG
GGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTA
CTGTGCGCAGGCTGGGACGCATCCTACGACGTTCGGCCAAGGGACCAAGGTGGAAATC
AAACGG
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25 GGCTCCAGGGAAGGGT CTAGAGT GBGT CTCACAGAT TTCGGATACT GCTGATCGTAGA
TACTACGAT GACGCGGT GAAGGGCCGGT TCACCAT CACCCGCGACAAT TCCAAGAACA

CGCTGTAT GV ORAMAIDEAACAGCCT GOGT GCCGAGGACACCGOGGT ATAT TACT GPGI/EP2010/052005
GATATATACGGGTCGTTGGGAGCCTTTTGTCTACT GGGGT CAGGGAACCCTGGTCACC GTCTCGAGC 30
>DOMLh- 574- 180 (SEQ I D NO 27)

GAGGTGCAGCT GT TGGAGT CT GGGGGAGGCT TGGTACAGGEFGEEGEGEGT CCCTGOGTC
TCTCCTGTGCAGCCTCCGGATTCACCT TTGT TAAGT AT TCGAT GGGGT GGGT COGCCA
GGCTCCAGGGAAGRGT CTAGAGT GGGT CTCACAGATTTCGGATACTGCTGATCGTACA 35
TACTACGCACACSO@ET GAAGGGCCGGT TCACCAT CT COOGOGACAAT TCCAAGAACA

CCCTGTATCT CCAAAE CAALACEET tX A X T AN X ACACCEOEGTATAEEACE & CEL TCCCTGCGTC
GATATATACT Cogeet ¢ &6 &6 d d1d € Al ACTK I SehCACHRAARNTET Chof CACKT & £ 6 &ACKS 40

DOMLIM 15- 12 GACAT ELAGATIACSFAGTGIEATECTCRCRGRGTGEAL & T &F AGSAAREETTCA
CCATCACTTW%N@@F(%W% CEACEASMR T TCCARGAACA

AN A A S Gl AT G St oo
ggﬂ)’%gf; ;’gp g ;".} .}' %%m%@%@%@g@@gcc%m%%
= CCTCAA : e TA e TCTGTAGGAG
o s " FA R L macrrcon

Al cee ‘l
GAG%’%A?@T g , e% eeeﬂ;} ii} 5‘1
TCTCCTGTGRAGEE aaeeu ‘-ﬁv N efv Sjabuafstay, oﬂi RCACTCTCACCA
GGCTCCAGGGAAGELT Q&WM?WM%%%%&GCTGGGACGCA
TACTACGAAGACECEEFEAACEECE ST T oA ACAAFTEEARGAACA
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCCGTATATTACTGTGC 10
GAAAATTTé:frCAGinﬁ‘Tf@a@éTCAAATGCGTTTGACTACTGGGGTCAGGGAACCCAGGTC ACCGTCTCGAGC
>DVB0111 GAGGHGEAGLH CEETECS
TCTCCTGTGCAGEICTCCOGRTTEACLT

GGCTCCAGCGAAGGGT CTAGAGTARIES AL CESATACECCTCARETARGAGTGATCGTACA
TACTACGCACACTECGEGAR .ne-'.wufu-a (wmm. G NCAATTCCARGAAEAT TCCAAGAACA
CCCTGTATTT GCAAAT GAATAGRCA ‘ X SBCATARTACTGTGETATTACTGTGC

GATATATACTCISG@@?KTM@I@TI’G’G’T]’ “\l (EE 3 G (CABEGAAGCCTCET CACA- 2OTGGTCACA
GTCTCGAGCGCT. A@C@M@W@I@M@M@@WC@T@@MMCTGTAGGAG
CTGT. AGGAGACC@&@A@CA@@@G’A’ ARCE A ERCBEGACGACGAIATTATCTTGGTA
AAGTTGGTACCAGCAGAAA E@@EXT@G&E@@@CCTCGTTGCAA
WTTWUQ%EM@@JJ%M@%M@A%I¥@CACTCTCACCA
CTCT CACCAT CAGEAGE & RS &ARGA I TG HACRMMG MG AT GREEANSEE - @PccaaeaTT
TGGGACGCAT CCEACHAGEA ¢ S AN XA GREEANM ReAMEc ¢

>DMS0182

30 GAGGTGCAGCTGTTGGAGTCTGGGGEGAGGCTTGGTACAGCCTGGGEGGEGETCCCTGCGETC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGATGGGTCCGCCA
GGCTCCAGGGAAAGGTCCAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

35 GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACA
GTCTCGAGCGCTAGCACCGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCAT
CTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCGTCCGATTGGGACGACGTT
AAGTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTGGTTTGGETTCC
CGGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGATTTCA

40 CTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTGCGCAGGC
TGGGACGCATCCTACGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGGGCGGLCC
GCAGAACAAAAACTCATCTCAGAAGAGGATCTGAAT

>DMS0182-no tag



>DMVB0112 GAGGIGCAGCTGI TGGAGT CTGGGEEGAGECTTGGTACAGCCT GEEEEGTICCCTECGTC
TCTCCTGTGCAGCCTCCGCGATTCACCTTTGTTAAGTATTCGATGGEGGTGGEGICCECCA 30
GCCTCCAGCEBAHBBPERAGAGT GGGT CTCACAGAT TTCGAATACT GCTGATCGT RCAVEP2010/052005
TACTACGCACACTCCGI GAAGGGECCGGT TCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGT GCTGAGGACACCGECGGTATATTACTGIGC
GATATATACT GEECGT TGEGT GCCTTTTGAGT ACT GEGEGETIGAGCGAACCCTGGT CACC
GI'CTCGAGCGCTAGCACCGACATCCAGATGACCCAGICTCCATCCTCCCTGICTGCAT 35
CTGTAGGAGACCGTGT CACCATCACT TGCCGGGCAAGT CGTCCGATTGGGACGATGIT

AAGT TGGT ACCAGEAGAAALE i Z B ECRTOECTEEEFCESTCCCTGCGTC
CGGITGCAAAGT WMMJJ@@WM@%@A@M@@@MGGGTCCGCCA
UUCACCATCA@@A@E@I@@@M@M&@TW@T%%&@@@GTGMC GTACA
TGGGACCCAT CCTACTACKHT A SAXHKEA AV RGANACEGC AR RIMROAAZ AR CA
GAGGTGCACTGEE @%@1@5@%&@% m@@@@@@@%mmwemc

L O Ot PR LR ISR AT AT S It 65 A ceTaeTeaca

g _ A

) oL 27 AL APeTCTGCAT

TACTACGCACACT &A '&"&E('e“i A‘.{,%"' J %,%,%,.f.-p I % }@fé'a*i GGACERCGTT

%_ﬂ?;d ARAT e ::" u‘rgv(af """ﬂe a' SAse e’ ssfu GGTTTGGTTCC

GreTCoAGT ’-“Jﬁ‘of nn eu :.m- 5% A'e"z-fl:%"vr ACAGATTTCA
SR lbl .ﬁ - AT GTGCGCAGGC

CTGTAGGAGA CACCATCAL eoceeea Al
ATCTTGGTACCAGEAGAAA %RWW?&%?%%ACGG
TCGI TGCAAAGT GGGEGTCCCATCACGI TTCAGT GCCAGTGGATCTGGGACAGATTTCA
CTCTCACCATCACGEHRET é‘of' @BCAACCT GAAGATTTTGCT ACGT ACTACTGTGCTCAGGG
GCTFEEs KPCARACCST $6CSENBOIGAGCGTC
FOABCEETECCAEEETETGGGTCCGCCA
HCAT AT ECCTETEOEAC TGATCGTACA
geee ATACTCTTGATCGAREAT TCCAAGAACA
TACT ACGCACACTEGC@FE“AA 9: SCAARTECABGAACATABIACTGTGC
CCCTGTATOT «li‘lle (CERCTAEAEE BGTAGATTAETGFEECCCTGGTCACA
GATATATACT GGGCCTT &SET GCCAG A A A CITEEEGTCAGCEAACECACEA CACUS TCTCCATCCT
GTCT CGAGCCCT AGCACCEACAT CC AT CAGTCTICEATECTECCTGT CEGEAIAGTCGTCCGAT
CTGT A%@m@mm@m@%%t@@ﬂ@%ﬁﬁmcmcTGATC
ATCTTGGTACCAGCAGARAAE Ay ATCATCTEEERETEEC 2OTGGATC TG
TWTWW@%W@WJJWM@%@R%@A%Zii%CTACGTACTA

CTCTCACCAT CAKAGT 4 EAAASE] AT o AGCTAGEAGT GRS CAEER co TG GARATC
TCTTATGAAGCCELALGACGT TCGGCCAAGGGACCAAGGT GGAAATCAAACGG >DVB0115 25

GAGGT GCAGCTGT TGGAGT CTGEEGGAGECT TGGTACAGCCT GEEGEEGT CCCTGLGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGI TAAGT AT TCGATGGEEGT GGGT CCGCCA

GGECT CCA%;:?\A *

TCGCTACTA A CCTGCGTC
GTATCIG ‘|&| §

GATATATACT eeeu GTCCGCCA

GICTCGAGCGCT AeGGTGATCGTACA

CCCTGTCT %T@ﬁﬂ%&% BT EET EREAFT TCCAAGAACA

TGGGACGA G T EET ACCARA R ACATEET EAFETATTACTGTGC

UTTmTTW$TW@WﬁMW§%$%@%%TGGTCACA

GGACAGATTTCA@T@T@%@ | a!’ ¢

CTGT GCGCAGCCT EEEACEEAR

40 GAGGTGCAG@?KGTT TIRGERACAC
CGGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGATTTCA

CTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTGCGCAGGC
TGGGACGCATCCTACGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGGGCGGCC
GCAGAACAAAAACTCATCTCAGAAGAGGATCTGAAT

45 >DMS0186-no tag



TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGAT GGGGT GGGT CCGCCA
GGECTCCAGGGAAGGGTCTAGAGTGGGTCTCACAGATTTCGAATACTGCTGATCGTACA

TACT ACCCAEOCHOGATZAAGGCGECCGGET TCACCAT CTCCCGCGACAATTCCAAGARCAVEP2010/052005
CCCTGTATCTGCAAAT GAACAGCCT GCGTGCTGAGGACACCGCGGTATATTACTGTGC 45
GATATATACTGGGCCGT TGGGTGCCTTTTGAGT ACTGGEGGT CAGGGAACCCTGGTCACC - 176 -
GTI'CTCGAGCGCTAGCACCAGT GGT CCAT CGGACAT CCAGA RGACCCAGT CTCCATCCT
CCCTGICTGCATCTGT AGGAGACCGTI GTCACCATCACT TGCCGEGECAAGI CGT CCGAT
TGGCGACGATGTTAAGT TGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATC

TTGITTGGT TCCELGE T CCAAAGT (XE X3 AT ACBEETCAGEGECAGT GEAT I &5 DCCCTGCGTC
GGACAGATTTCACT €T CACTAT LACKAST T AR CCTIGYAGAR RETRETACST ACT ArcecTecaeca
CTGT GCCCAGCCE AR AT AXA ASKaAE X al nl (& LGAACHOACRANTISE ko AAAT £ AR LT EVB0117
10 GAGGTGCAGEL 6T E6AGT KT kbl CeAGAGIE heaBeeet B66T S06ET € ancARCA
TCTCCTGT GCAGEEE kRt F, Mif A TAARCTAT TGN FeReh St GO AT AT TAC TG TG
GGCTCCAGGGAA%}@X@% EEE@%M%%E%E%@‘%CCTGGTCACA

TACTACGCACACTGL A CEET L EACCATCT CeCGG A
CCCTGTATCTG AQ, ‘@%‘%‘-‘aje. ’S’ﬂ?‘%’é’ged ATA 5 .fg g GTCTGCAT
ﬂk ﬁ jﬁ‘ ‘ ACGATGTT
GATATATACTGRGL L tee .e(..’a 'e" i m" gg_ ANCO i._ T eGTICC
GTCTCGA 'ﬁ!ﬂ "in'erera ."' > g"&" AI ACAGATTTCA
CCCTGTCT - A,;'e' &‘%&A q cu? g CAGATTTC
TGGGTCTCAGTT S ARG TRARGAT] L TGTGCGCAGGC
ATGTGGCGTTCC?&%T%%%& éééﬁ@?éé%?ﬁ@%%

GGACAGATTTCACT CTCACCAT CAGCAGT CTGCAACCT GAAGATTTTGCTACGTACTA
CTGTGCTCAGGGT PHEAEGEEAT CCT AAGACGT TCGGCCAAGGGACCAAGGTGGAAATC AAACGG >DIVB0118
25 GAGGTETAGEHGT T GO B E T X S GO PACABEE TEACAEETERET AT eCCTGCGTC
TCTCCTGTGCAGECT CCBERFTEN COCEREECTADEEEAT CCCTCCCCCA

GGCT CCAGGGAAGEET CT AGA G T A e O GAATAC T T CARETAACAC TGATCGTACA

TACT ACGCACACTECGA CAAEHEC U fzwmt u‘ e@mn@v;u CAATTCCABGADEAT TCCAAGAACA
CGCTGTATCTGCAAAT GAATAREUT ST TAGAEHACA ARAETAGTGFGEET BOTACTGTGC
GATATATADT GGGEGET SESTGOETITTIZAR EGAACCCT ST GATEC CCTGGTCACA
GFCFCGA@@TA@CACGA@@EM@MMW@@@A@KGX@GA@O@GTCTCCATCCT
CCCTGICT GCAT@EGTAM@WE‘E@WAA@T@A@MAGTCGTCCGAT
TGGGTCTCAGT TAGETACCT ACCAGUA A IGAAABEECCETABRLACCT CATAAGCTCCTGATC
ATGTGGCGT TmT@@fTWW@@Q\WﬁW@@@@@EM@@ﬁ@TGGATCTG
GGACAGAT79 CACTE LT CARGAT CACEART AT A CCTEARGAT ERFSCTARGIACTAG CTACGTACTA

CTGT GCTCAGCGEGE T AT GAAGEET AJ § KT AHCEFRANTIPACEAASE GEARAT £ AAASKG 2 1VB0121

40 GAGGT CLAGe] ot & A6 &0 I NGRS FEel Oed (6T C
TCTCCTGTGCAGCCTCCGGAT TCACCT 1 TGI TAAGTAT TCGATGEGEGT GEGT COGCCA

>DMS0188-no tag

30 GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGETC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGATGGGTCCGCCA
GGCTCCAGGGAAAGGTCCAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

35 GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACA
GTCTCGAGCGCTAGCACCAGTGGTCCATCGGACATCCAGATGACCCAGTCTCCATCCT
CCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCGTCCGAT
TGGGACGATGTTAAGTTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATC
TTGTTTGGTTCCCGGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTG

40 GGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTA
CTGTGCGCAGGCTGGGACGCATCCTACGACGTTCGGCCAAGGGACCAAGGTGGAAATC
AAACGG

>DMS0189



GCECTCCAGGGAAGGGT CTAGAGTIGGGTCTCACAGATTTCGAATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGECCGGT TCACCATCTCCCGCGACAATTCCAAGAACA
CCCTGTATOVOZARADERACAGCCT GCGT GCCTGAGGACACCECGEGTATAT TACT GPGL/EL%010/052005
GATATATACTGGGCCGT TGGGTGCCTTTTGAGTACTGEGEGT CAGGGAACCCTGGTCACC - 177 -
GI'CTCGAGCGCTAGCGGET GGAGECEGET TCAGECGGAGGT GGCAGCEECEGT GGCEEAT
CCGACATCCAGATGACCCAGT CTCCATCCTCCCTGT CTEGAFCTGTAGGAGACCGT GT

CACCATCACT TGCCGEGECAAGICGTCCGATTGCGACGACGT TAAGT TGGTACCAGCAG
AAACCAGGGAAAGCCCCTAAGCTCCTGATCCTTTGCGGAATTCCCGTTTGCAAAGTGEEGE 5
TCCCATCACGT T ECAGT GCRACT CAT €A H AR EHCACECTCACCAT CAGCAGS TCCCTGCGTC
TCTGCAACCT GAAGAT T T T 66T ACST ACT A TG GACEETERGACEEAT LET ACBr GGG TCCGCCA
ACGI TCCGECCAAGGCACCAAGHH AXAAA BRI AIIIMBAL A2 A H @ T CGAATACGGGTGATCGTACA
GAGGT GCAGCT GT ] oA &4 XA E AN S X T A hERPBT Eet G Sorrccancaaca
TCTCCTGTG?AG@@E@@%'&FMJJ@JM% ARl S GE AT AT TAC TG TG C

CECTOCACCAAGEI] I ARG ST EEE@%M%@%E@@EQ@E e
TACTACGCACACLCC AL \C ,3, ------ PR 3 écgggggézi?
AT mu A ACGACGTT

CGCTGTATCTGCA 3, e"%‘e-a ?‘Aei 1 .j_ ‘Y";’é‘;‘e' e \TA T If"
GATATATACTGGERCG eeei enl e' % 3 AL
G éé

GTCTCGA 1 g € E %& a&‘.ﬁ.‘.&m .ﬂ.%y.mr

Qn!

‘ﬂ TTGGAATTCC
Wﬂ GGACAGATTTCA

COACAT XTI STACCAC % GI¢
CACCATCACT eueeev caeu eee . . CER R BEA AT GTGCGCAGGC
AAACCAGGGAAAGEEELT o GHEGEE 2BeeECe60C

T&MT%CGTT?@A@‘WW%W@@AC@T%&AG
TCTGCAACCT GAAGATTTTGCTACGT ACTACT GT GCGCAGGCT GGGACGCATCCTACG
ACGTTCGG@:@:AA@@@@@A@T@@ATCAAAC@G >DI\/80123 25

GAGGT GCAGCT GFREEACT EFCERI EAE

TCTCCTGTGCAGECT CCBEATITEACET

GGCTCCAGCGAAGGGT CTAGAGTARIES AL CESATACECCTCARETARGAGTGATCGTACA
TACTACGCACACTECGEGAD .ﬂe".gmfu-l wv(cm. G SGAATTCCABGAAEAT TCCAAGAACA
CCCTGTATTT GCAAAT GAATAGRCA ‘ X SGCATARTAGTGFCEI BOTACTGTGC

GATATATACTCIBG@@KTM@I@TI’G’G’TT “\! t&ﬁﬁi GADEEA CGGT%@A@&I:CCTGGTCACA
GTCTCGAGCCCT AGCEET SEAGEOGET A CACK B2 REAK A - GECEEATCCTGTCTGCAT
CCGACATCCAGAI@A@@@A@@@@J@@Q@E@E@E@@E@E@KA@@@%@@@I@TGGGACGACGTT
CACCAT CACT T CaCEEEARAL CACT AL A S A CHGAGE TATC R R GGT ACCALEACT TTGGAATTCC
AAACCAGGERAACCERET ALK A € §AT CAT T B HCGEPEE EEEAAAST B BEAGATTTCA
TCCCATCACGT T teAGT AT L&A Sl FE A L KAGTGTGAGRAL CACEAST s TG s caGae
TCTGCAACCT %@é@l@@% MMM—M%EE%@@@E%MACGG

ACGTTCGGOCAAGEGA CAAACGG >DVB0124 4

GAGGTGCAGCTGL GGGGGAGGCTTCI;TACAGCCTGGGGGGTCCCTCI:GTC

TCTCCTGT IEA JMEF cjchi E E%E%éﬁETCCCTGCGTC
GECTCCA GCClégéék GGGTCCGCCA

GGCTCCAGGGAAAGGTCCAGAGTGGGTCTCACAGATTTCGAATACGGGTGATCGTACA
TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
35 GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACA
GTCTCGAGCGCTAGCACCAGTGGTCCATCGGACATCCAGATGACCCAGTCTCCATCCT
CCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCGTCCGAT
TGGGACGACGTTAAGTTGGTACCAGCAGAAACCAGGGARAGCCCCTAAGCTCCTGATC
CTTTGGAATTCCCGTTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTG
40 GGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTA
CTGTGCGCAGGCTGGGACGCATCCTACGACGTTCGGCCAAGGGACCAAGGTGGAAATC
AAACGGGCGGCCGCAGAACAAARAACTCATCTCAGAAGAGGATCTGAAT

>DMS0190-no tag



TACTACGCACACT CCGI GAAGGGECCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CCCTGTATCTGCAAAT GAACAGCCT GCGTGCTGAGGACACCGCGGTATATTACTGTGC 45
GATATATAGYGEOBPIEGT GCCTTTTGAGT ACT GGGGT CAGGGAACCCT GGT CRCT/EP2010/082005
GTCTCGAGCGCT AGCGGET GGAGGCGGET TCAGGECGEGAGGT GECAGCGEECEGET GGECEEAT
CCGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGT
CACCATCACTTGCCGGECAAGT CAGT GGAT TGGGT CTCAGREATCTTGGTACCAGCAG
AAACCAGGGAAAGCCCCTAAGCTCCTGATCATGTGECGT TCCTCGT TGCAAAGTCEEGE 5
TCCCATCACGI TTCAGI GGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAG
TCTGCAACCT GAAGATT & & & ACGT AC AN TGS CTCAGEETICETAT@AAGCET AT &G TCCCTGCGTC
ACGT TCGCCCAACCEACTAAGEH CXARAT CAMNCES TIIMBAT3A GHA T TCGATGGGATGGETCCGCCA
GAGGT GCAGCT Gt £ SAGH 68 FEXLXALEE A I EFAACTEC hSRIREET oA S € TeATCGTACA
TCTCCT GT CCACTTE SEA & LAREA d T ARG A LR GA TSRSt SOREEAT TCCARGAACA
GCCT CCAGAASET 6 AeA ] T T GAGAGA T F N MG SR PR AsRr AT TAC TeTGC
TAGAC@A@%%%%@@%%J%@E@@%%%%&@%@%@%CCTGGTCACA

%ﬂ@}g +OTCCATCCT
GTCTOGAGOGCT E GTCGTCCGAT
CTGTAGGA AYeu ) rAGCTCCTGATC
AAGTTGET T I GCAGTGGATCTG
CGTTTGCAAAGT FTTEACQPPCCTACTA

CTCTCACCAT CABEAGT ET et AR T AT T CETAOSFACFREF T B GGTGGAAATC
TGGGACGCAT CCTAGEAEGT TCGECCAAGGGACCAAGGT GGAAATCAAACGG >DMVB0133
GAGGT GCAGCTGTTGGAGT CT GGGGGAGGCT TGGTACAGCCT GEGGGEGTCCCTGCGTC 25
TCTCCTGT@:AGEW@:@@%ATTCACCTTTTTCAAGTATTCGATGGGGTGGGTCCGCCA

aees R ACTACRCATEETACACTCCCTGCGTC

TACTACGCACACTECECT CAAGKHE \CAARTCCAAGAAGAT GGGTCCGCCA
CGCTGTATCT fraa‘ BGFATATFACTETI G- TGATCGTACA
GATATATACGCGTECHA CEEEEEX \ NACCCTGGFEACET BOCAAGAACA
GTCTCGACEECTAGCAGEEACHFWa~= STGETCGECEGTCTGEAITATTACTGTGC

CTGT ACIEAGACCGZ&@?K@A@@@G’@(CG’G’ (X ETANG ATCCEGACCACEACCCTGETCACC
AAGT TGGT ACCAGCAGAAACCACH % ] ‘;fduﬁrA@Af@@TTT@EA@@@fEECTGTCTGCAT
CGTTTGCAAAGTGEEEKGEﬁéﬁé@@IﬂﬂHKE&NT@K@%E@B@@@EB@@G@GA@A@@K@%ATTAAGCATTT
CTCTCACCATCA@@A@W@Eﬁﬁ@@&@ﬁ&@@ﬁﬂ&iTiﬁﬁﬁ@@ﬁﬁﬁ@ﬁé@%GTGEEEA@§§AﬁéeTGCATCC
TGGGACGCAT CCFACTACEH A LK AARKIA {
GAGGWGCAGCTGE%@@%&E@K@%%%%%%%%%’é%ﬂ&%@%ﬁ%@ﬂ@@@@@@%Q@@%ﬁ@@ﬁ@%GTCAACAGGG
TCTCCT GT GCAGGE A Gt d EARKA NI IHAAGTI ARG RSk St 56 A8 G caaec

GOCTOCAGEGAAGSET CT ACAGT GOGT CT CACAGAT L TCGGATACTGLT GATCGT ACA
TACTACGCACACTCCGI GAAGGGCCGGT TCACCATCTCCCGCGACAATTCCAAGAACA

CLTGTATET SAGOCTCO GCTGAGGACACCGCGGTATATTACTGTGC
CaTATATA en- A ch ee SAACK

GTCTCGAGOGCT 'Ee'i eﬁ,\. K ools 3 33 Ao
CTGTAGGAGA ﬁ(, eueee

@ A GG CC GTG GTACA

TACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

35 CGCTGTATCTGCAAATGAACAGCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC

GATATATACGGGTCGTTGGGAGCCTTTTGACTACTGGGGTCAGGGAACCCTGGTCACC

GTCTCGAGCGCTAGCACCGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCAT

CTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCAGAGCATTATTAAGCATTT

AAAGTGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCTATGGTGCATCC

40 CGGTTGCAAAGTGGGGTCCCATCACGTTTCAGTGGCAGTGGATCTGGGACAGATTTCA

CTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTACTGTCAACAGGS
GACTCGGTGGCCTCAGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAACGG

>DMS0192



AAGT TGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCCTTTGGAATTCC
CGTTTGCAAAGTIGGGGTCCCATCACGTTTCAGT GGCAGTGGATCTGGGACAGATTTCA
CTCTCACCAYCAHBAGITZ0 GCAACCTGAAGATTTTGCTACGT ACT ACTGTI GCGCABGT/EP2010/052005
TGGGACGCATCCTACGACGT TCGGECCAAGGGACCAAGGT GGAAATCAAACGG 5 >Dvis0135
GAGGTGCAGCTGI TGGAGT CTGGGEEGAGECT TGGTACAGCCT GEEEEGTI CCCTELGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTTTCAAGT AT T.GATGEEGET GGGT CCGCCA
GGECTCCAGGCGAAGGGTCTAGAGT GGGTCTCACAGATTTCGGATACTGCTGATCGTACA 10
TACTACTCACACTCCGT GAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA

CCCTGTATCT CCAAAT GAALACEET (K EA X T (A XA ACCETEETATAETACE CE LG TCCCTGCGTC
GATATATACT CCEeGETE & CEEE 6T d TJ CAGTIACTHISBETCAGERAARBET ST CACEr GGG TCCGCCA
GT CT CGAGCCCT AGCACERACAT SXLACAT M AL G TGCA TRERESet G T sEATc TeATCGTACA
CTGT AGGAGACCE] ST &AGEAT LARI . I ESAGEASIATE8cAncAACA
AAGT TGGTACCASCAGAPMCIAKI M AN FGGFaNREGR FASEAAL EShor aTTAC TG TGC
CGT TTCCAMGT (ST ERA AL COE LT %@%ﬁ%&%%?% %%EEQ&CCCTGGTCACC

CTCTCACCATCAGLAGTCTGLAALK AAGh - ACT G

TGGGACGCATC Ané a‘} _-‘}‘%e’- Neee! é‘ _i 3 : S ﬁg«; ATCCT
AT G Rev "‘ AGCAT

GAGGTGCACCTGY] 3 ecses .e eeeeg seeicec: o

Teraeren 12 “e 3-.% ggg AR A GCTCCTGATC

S i.ﬁ ] e'r' Aéﬁf 'J ;s- 3a‘ AGTGGATCTG

TACT ACGCACACEPEEFEAR eeeaoe on e eueea u&i AACRCGEACGTACTA

maATdmﬂKﬁ?%%WWﬁ%ﬁ%ﬁ%%TGGAAATC
GATATATACTGGELETT CACAACEETEETEALES

GTCTCGAGCGCTAGCACCGACAT CCAGATGACCCAGT CTCCATCCTCCCTGTCTGCAT

UGTAGGA@CC@PW@A@:@AW@AWGCC&XBCAAGTCGTCCGATTGI&ACGACGTT

AAGT TGGT ACCAGEAGAABRECATI AR AG TEAPEETEPCCARTFTEE-BOCCTGCGTC
CGTTTGCAAAGT @ma@mfr 'vs”u" S|8|(3vtein TR TETGCOEACAGATFFCAL GGGTCCGCCA
CTCTCACCATCAGCAGT CAGZAAEETGAAG (SCTATGRACTACTET GEGTAGEES TGATCGTACA
TGGGACGCAT CCTACTACGT A CBEITANTERATICAAD }ACGGCE5CEDNVBOIBRCAACA
GAGGTGCAGTT GTTGTRAGAT NEOCTGGEGGETBCCTGOETET AT TACTGTGC
TCTCCTGTGCAG@@T@@MM@@MW@@M@WW@@M@@@A@@@@@@@@@@C@@TGGTCACC
GGCTCCAGGGAAABET CCAGAGT GRET LT OACAGAT T FCGAATACBEGRGATCETACAC TCTCCATCCT
TACT ACGCAGACT CCGT CAACEC AT A CACOARTICTICCCECCACAAT TCCAAGAACAR GTCAGAGCAT
CCCTGT AT CT CCAAAT AACACEEA AX K S X A A ACACCECCREAEAR AACT &I S A GCTCCTGATC
GATATATAKSCGT G § CEEAGET T A A EHE IS TCACHRAACCET GEA GAGAC AT §X1KaT;
- >DVB0163 CAGKTE scACT & d Tl T A A I AEF T Fm hACATE BP0 XA X Xl C

TCTCCT GT CCACEe G 4 EASK AT ST ARGTA R FERA AT Pkt RN g TGeaRATC
GGCTCCAGGGAA&%@@A GIGGGTCTCACAGATTTCGAATACGGGTGATCGTACA 5

TACTACGCAGACT CCGT GAAGGEECCGEGT TCACCAT CTCCCGCGACAATTCCAAGAACA

CGCTGTAT GAAG GCCTGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATA

él TCCCTGCGTC
%% GTCCGCCA
TGGGACGATGTTAAGT TGTACL, PAACETCCTCATEC TGATCGTACA
CTTGCTTTTT COeET T e A AT BT e T CAGST F FCACT GEEASTEGATEF S T CCAAGAACA

GGACAGATTT CAETET EACEAT C A A A I ACEFGAAGA T PPEETACETAETA ATTACTGTGC

CT WMWWW%W@ EEARRAE-CCTGGTCACC

CANGACATETGART 268 TSENBOABEC HE 1 Bl T

A CAECACTEOCTELRTEAGTCGTCCGAT

GATCAGATEAETOCOCTARGCTCCTGATC

- « AATACGAGTCATOSFAGAC RO GGATCTG

TACTACGCCAGACEFGEGEGAAGEECH CEC il.@!l@!lk SCAATTGEABGRACAGCTACGTACTA

CCCTGTATCTGCCAARAT GAACABSCT @RI X BGEATARRAGTETGEAGGTGGAAATC
GATATATACGCCGREELT TGGGAGCCT TTTGACT ACT GGGGT CAGGGAACCCT GGTCACA
GTCTCGAGCGCTAGCACCAGTGGT CCATCGGACATCCAGATGACCCAGTI CTCCATCCT
CCCTGT CTECATEDGE ASAGACCGT GTCACCATCACT TACCGEECAAGT CGTCCGAT

180



25 TGGGACGATGITAAGI TGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATC
CTTGCTTTTTCCCGTTTGCAAAGT GGGGTCCCATCACGTI TTCAGIGGCAGIGGATCTG

GGACAGAT WCAUHODPEARCCAT CAGCAGT CTGCAACCTGAAGATTTTGCCTACGT ABTAVEP2010/052005
CTGCGCGCAGGCT GGGACGCATCCTACGACGT TCGGECCAAGGGACCAAGGTGGAAATC AAACGG 30
>DMS0168 GAGGIGCAGCTGI TGGAGT CTGGGEEGAGECTTGGTACAGCCT GEEEEGTICCCTELGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGI TAAGT AT T.GA TGEEGT GGGT CCGCCA
GCECTCCAGGGAAGGGT CTAGAGIGGGTCTCACAGATTTCGAATACTGCTGATCGTACA 35
TACTACGCACACTCCGI GAAGGGECCGGT TCACCATCTCCCGCGACAATTCCAAGAACA

CCCTGTATCT CCAAAT GAALACEET (K EA X T (A XA ACCETEETATAETACE CE LG TCCCTGCGTC
GATATATACT GCEEEt ¢ 666t (X 6d d T s A CTHI GG HCAGEBAARECT CoT CACEr e TCCaeca
GT CT CGAGCCCT AGCACEAGT A EEAT EX X AL ACA TERAREEAGTEE e 6T Te e TCATACA
CCCTGICT GCAT@X@A@@AM@WW@E%@&MT #8canGanca

TATTAAGCATTTAAAGEERST, AR A SraTTaCTGTGC
TATW@T%%M@%%%@A%%@@%@I&CCTGGTCACC
GGACAGATTTCA TCTCCATCCT
CTGTCAACA CGAT
AAA A ; : AR tag
TGCA:_C%TCTG%TA iluiiere CAGTGGATCTG
iy iy i GETACGTACTA

TACTACGCACACTEEBT BAACEE e ST I A AT C OGS EACAR T FELEAAACAR CCTGGAARTC
CGCTGTATCTGCAAATEAACAGCCT GCGT GCT GAGGACACCGCGGTATATTACTGTGC
GATATATACT GGGCGT TGEGTGCCT TTTGAGT ACT GGGGT CAGGGAACCCTGGTCACC
GTUCGAG@:@IZTA@@A@@@STGGTCCATCGGACATCCAGATGACCCAGTUCCATCU

CCCTGT CTGCAT EEEr AGCAGACET CEEEEEAAGPCACAGEATCTOCCTGCGTC
TATTAAGCATTTAAARCT CETACKEACT M@@t‘t@@?@&@@GGGTCCGCCA
TATGGT GCATCCCGGTT CEARART GG (A BFEETAGEFESSAMAECTG. TGATCGTACA
GGACAGATTTCACECTEBCCATEATIAGTE TETTECTAGGFACKAT TCCAAGAACA
CTGTCAACAGGGEGCT CBST GRICTG 2 x

>DVB0169 mmmmm@mmmm@emmmmmc
TCTCCTGT GCAGGET COGEAT T CACCTAT A AAGT AT ICGATCEAETCEET OEECEAC CTGTC TGCAT
GGCTCCAGCGAAGEGET &0 AGALT ¢ (T CAOAGRTTCGAATACRGCTGAT CCF ACAG2OACGATGTT
TACT ACGCACACLLCGET CAARKE X EE KT OO CHEECECEACAAE E CEARAGARCAT TGCTTTTTCC
CGCTGTAT g5 GCAAAT CAACAGEET 66T X T A AGAGCHCBSEAL AT EAST ST EEG ACAGATTTCA
GATATATACT CEg8aT & A X d d A I AN AT CF IR NeAFIPAACT et S ARSI GCoeGeAGGE

GT CTCGAGCCCT 6@@6&?@6@1@%@@%@%@%@@%@@%@%@@AACGG
COCTGTCTGCATCTGI AGGAGACCGT GT CACCATCACT TGOCGEGECAAGT T 25

TGGGACGATGITAA AL etel ACCAGCAGAAACCAGGGAAAGCCCCT AAGCT CCT GATC
TTG'I'TTC{-]EJ'{_E ..le CAAA el eee .. T A .

TCCCTGCGTC

- (] lf-li T AT
"’ .wi ‘-"'Mez-‘au?‘%e "’eaf-‘-‘ﬁéfg -3- oA BcRE Lo

TCTOCTGTOCAGLETEOA e o
CCACEARGEET %%Wﬁwwwﬁ&cwmcm

TACTACGCACAC@ T EOAABAREACCTGTCTGCAT
CGCTGTATCTGCAAAT SARCARCE T EEX5H CERAPAFFACTGFEECGGACGATGTT
GATATATACTGG@@@TTW GG TAACCETERFERCET TGCTTTTTCC

TATGACCCAGFCTOEATCETCACAGATTICA
POCCEEETAAGECGTECEATTEOCCGCAGGC
TGGGACGATGT TAAGFECST ATCATSARAAT: CRASGTFGEASATEAACGGGCGGCC
TTG'I'TTGGTTCCGGQEIECAAABT w 2APOMZGT 'ECAGK@BCAGTGGATCTG
GGACAGATTTCACTCT CACCATCAGCAGT CTGCAACCTGAAGATTTTGCTACGTACTA

CTGTI' GCCCAGCCH A CIAT ECTALGACGT TCGGCCAAGCGACCAAGGTGGAAATC AAACGG - 182-



>DVB0176 GAGGTIGCAGCTGI TGGAGT CTGCEGEEGAGECT TGGTACAGCCT GEEEEGETCCCTECaGIC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGT TAAGTATTCGATGGGAT GGGT CCGCCA
GCCTCCAGCOANBBDECCAGAGT GGGTCTCACAGATTTCGAAT ACGGGT GATCGT ACAVER2010/052005
TACTACGCAGACTCCGT GAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CCCTGTATCTGCAAAT GAACAGCCT GCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGEGT CGT TGEGAGCCTTTTGACT ACT GGGGETIGAGCGAACCCTGGT CACA
GICTCGAGCGACATCCAGATGACCCAGICTCCATCCTCCCTGTICTGCATCTGTAGGAG
ACCGTGICACCATCACT TGCCGGGCAAGT CGTCCGATTGGGACGACGTTAAGI TGGTA 10
CCAGCAGAAACCAGGCEAAALCCCCT AACK I XTI TCIEGE TTGET ACECEET E GEAAG TCCCTGCGTC
AGT GEGGT CCCATCACET ¢ TCALH € XACT CIEATGIHEETACAGA RETEACT CACACEAT GG TCCcaeca
TCAGCAGT CTGCAACET CAAGAT A d d T ACIACTAGTGHECHEAGTET GkaASEAC TGATCGTACA
TCCTACGACGT T 65 AACRIASRAA K] AT A AAACEE L8 VBRE £ AcAAT TCCARGAACA
GAGGT GCAGET GF Al e &K K AT A A Z T ARG F b et E65 T oraTTAC TG TGC

TCTCCTGT GCAG@%@@%H@@%H@JME%E@%E@@%Q@%&ccTGGTcAcc
GGCTCCAGGGAA AGSES A A ‘?& cé GTCTGCAT

i -’l QARG ‘ X
TACTACGCAGACLCD ?"Weeﬂi ACCE eS‘ “ﬁ, gf !* _*53“ 5 E0nceaTGTT
S L I TGCTTTTTCC
’ Eﬁ’l‘ ‘“A A

-1—|

»P

CGCTGTAT CT GoAAR T AR AT G 5
& ACAGATTTCA

&
DNAC verA A A\ ‘fﬁeleft e-l

GATATAT% [ TIGACT; a- g Neee

GTCTCGA 5 j‘ wA CRCCCTGICT

ACCGTGTCACCAT - ueeew. "'%? FAAET HEEFAT GCGCGCAGGE

mwmﬁ%ﬁ%%%%%%ﬁé@é@%é@%ﬁ%%%

AGT GGGGTCCCATCACGT TTCAGI GGCAGIGGATCTGGEGACAGATTTCACTCTCACCA

TCAGCAGT CTGCARMETEAAGAT TTTGCTACGTACTACT GTGCTCAGGGT GCGGCGT T

GCCTAGGA@%TT@W@WWW%@%@T@@GGGGTCCCTGCGTC

GAGGTGCAGCTGFFECAGTET T CTCEBCEETECCHEEETEl GGGTCCGCCA

TCTCCTGT 'a'\fs- sRsie HCATBCEATCCCAECECEAGTGGTCATACA

GGCTCCAGCGAAAEGT ECACAGTHIETET RN eu SATACCCETGATCGAMAESAT TCCAAGAACA

TACTACGCAGACTCCGTFGARAGER XA SCAARTECABGAACATATTACTGTGC

CCCTGTATQAT GCAAAIMA@@@@T «ne (A EIEE BGTATATTASTGFE.GSTGGTCACC

@TATATAMWTW@GNMW@@GX@@%@GTCTCCATCCT

GT CTCGAGCGCT AGCACCCACAT CCACPN CR( X X CAGTICTCEATECTECCTGT CEGEAAAGTCGTCCGAT

CTGT Awmm@mmdmmmmmmzmcmTGATc

AAGT TGGT ACCACCACARACTACKS Ay ATCREGTTTERETEEC AGTGGATCTG

CGGTTGCAMGT@@@@@%T@@@HJWM@%@R%@A%ZH@G@ACGTACTA

CTCTCACCATCASRAGE 4 EAAAEE ST GG FACEACT SR AS N GeTGGARATC
TGGGACGCATCCLAGEAGGT TCGGCCAAGGGACCAAGGT GGAAAT CAAACGGEOGGECC

GCAGAACAAAAACTCATCTCAGAAGAGGATCTGAAT >DV50182-no tag - 183 -
GAGGTGCAGCTGL (7 gerGGGGAGGCTTGGTACAGCCTGGCBCBCBG'FCCCTGCGFC

TCTCOTGT R ‘ez.fsf'(g-{.} j“"&‘ Ae;:e;/" ’E,.e '-"eS '"e'@ TCCCTGCGTC

GGCTCCAGEGAAAG {[ ‘T CCCANA A
TACTACGCAGA ?3 5@5«:1:1;.&&:1 "6( J‘:i .‘&"&'{%’ A A\‘EA ﬂ‘.‘, GGTCCGCCA
CGCTGTATCTG “ AACACLT XS 53'5};,;% el GATCGTACA
GATATATACGGGICE Fee e tt TTCCAAGAACA

GTCTCGA ﬂé%ﬂ%%&%ﬁ%%%%%ﬁ%%@ﬁééﬁéé&%%%ﬂ%mwmm%c
CTGT AGGAG OB CA AT CA T T O X ARCT O A T T EBEACEABBFCCCTCGTCACC
AAGT TGGT ACCABEAEABACC A T N e A A EEFRAT T EBF T T ST T 19T CCATCCT
CGGTTGCAAAGT @@@W@@WWW%@K@@@@WGTCGTCCGM
CTCTCACCAT CAGCAGTCTELARTETENA ACTARCPERECECACAGCTCCTGATC
TGGGACGCATCCTACTACETTEXX TCAAATCARACTECAGKSOIBATGGATCTG
GAGGTGCAELTGFFECAGH X i GBEFECTTTSCTACGTACTA
TCTCCT GT GCACCCF AT GACSTIATH X GATCEGATCEEFCCECCAAGGTGGAAATC
GGCTCCAGGCGAAAGET GCAGAGTI GGGTCT CACAGATTTCGAATACGGGT GATCGTACA

TACTACGCAGACT CCGT GAAGGGECCGGT TCACCATCTCCCGCGACAATTCCAAGAACA

CCCTGTATCTGCAAATTGAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC




20 GATATATACGGGTCGI TGEGAGCCTTTTGACTACT GGGGT CAGGGAACCCTGGTCACA
GI'CTCGAGCGCTAGCACCAGT GGTCCATCGGACATCCAGATGACCCAGTICTCCATCCT

CCCTGT CTUA AP AFEAGACCGT GT CACCAT CACT TGCCGGEECAAGT CGT CCEBAT/EP2010/052005
TGGCGACGACGT TAAGT TGGTACCAGCAGAAACCAGGEGAAAGCCCCTAAGCTCCTGATC
TGGTTTGGTTCCCGGT TGCAAAGT GGGGTCCCATCACGTTTCAGIGGCAGIGGATCTG 25
GGACAGATTTCACTCTCACCATCAGCAGT CTGCAACCTGANGATTTTGCTACGTACTA
CTGTGCGCAGGCT GGGACGCATCCTACGACGT TCGGCCAAGCGACCAAGGTGGAAATC AAACEG 30
>DMVB0186 GAGGIGCAGCTGI TGGAGT CTGGGEGEGAGECTTGGETACAGCCT GEEEEGTICCCTELGTC
TCTCCT GT GCACGEET CCCCAT A CAGCT TACTIIARGEIAT TCGATEGBEATCEET CEGRCAR GACCGTGTCA
GGCTCCAGCGAAACKT CLAGAGCH XL E T L AAGATTERCGRA FACERGECAL WGTACAT ACCAGCAGAA
TACTACGCAGACECChat GAARRIEK L&A N AAEHKAH G EGECRAGAA T TECAAGMEAN BRG TG GGG TC
CGCTGTATCTCCAAAT CAAGASEH E:21 (XXX AGAGRACLEEOFSATAT LAGE & - aTC AGCAGTC
GATATATACECGHS 1 A A T T AT A HEA SR PPN E S GACA- AT cTaCGAC

GT CTCGAGCECT AGEAQUCACAT OCAGAT GACIAGTCT AT EET COCT GT CTCCAT
CTGTAGGAGACCGI GTCACCATCACT TGCCGEECAAGT CGICCATTGGGACGATGI T

AAGTTGGTACCAGC A (FAAAC Aee GCCCCTAAGCTCCTGATCTTGTTTGGTTCC 40
CGGTTGCAAAGT 00 “lel AGTGH .;.r ﬂn A

‘ﬁlllﬂﬂif ;% ‘%PWEKIGTGTCA

CTCTCA CAG COAAGS GAA 06

TGGGACGCATC % % "%ﬁ‘{‘g‘! ece w%%e‘ eg'v‘h - cé’é'i‘:"-' L %ﬁ%@%@gﬁmc T
CAT C TCAGAAC 2 T AR 86 #& AR
GAGGTGCAGCTG?%&@%%%A%&%% S5FR Aes‘ EAEAE %%@%@ATCAGCAGTC
TU&T@@A@@@%&@%&%W?WW?W@@@%@@@?WCMCCTACGAC
GGCT CCAGGGAABGET EEACASTERES] ‘ SAATAREGEGTGATCGTACA
TACTACGCA@ACTCCGTGAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA 5
CGCTGTATCTGCAMM@AA@@@%TGCGTGCCGAGGACACCGCGGTATATTACTGTGC
GATATATACGGGFEGETOCEAE XS ACGEAACCETCEFCAGAAGACCGTGTCA
GTCTCGAGCGCTAGEACEGATA( fmmi-'“‘ A OGO CATECTFECCTCACTFBDAFTACCAGCAGAA
CTGTAGGAGACCET G GAGCEAI CACTI B YA BICETCOEATTEEGACGATTGITAAAGTGGGGTC
AAGT TGGTACCAGCAGAAACTAGFIAPAEHZCENTT ‘ MGATETTGTETGGTTRCCADCAGCAGTC
OGGT T GCAAAGT BOGEE COCAT CACEI T CAGT GRCAGTGEATCTGEBACAGATTACAC ATCCTACGAC
CT CTCACCAT CAGCAGT €T CAACEA CGANGATTICHIGETAGGEEACTACT GTGCGCAGGC
TGGGACGCATCCTACGACGT TCGGECCAAGGGACCAAGGT GGAAATCAAACGG >DMVB0188 15
GAGGTGCAGCT G H6GAST CT GEESGGAGGCT TGGTACAGCCT GGGGERGTCCCTGCGTC

TCTCCT GT &CACSR WeGEAT A CACET T AT FARGIATHCCATERAESERT COSREA GACCGTGTCA
COCT CCAGGGAAACKST A AN &5 EA L AACAT GG PACSRRE G KGTAGAT ACCAGCAGAR
TACTACGCAGACE St EARFIEEIEA A A A HEEFCHFNGAN T T CEAASMEA A n TG GGG TC
CGCTGTATCT %6@%@@6@6%%@%&6% EHEEcRPcaceacTC

GATATATACGGG%%%
ATCCTACGA
CCTACGAC
CCCTGTCT

‘.. \ /eiteé/
TGGCGACGATGIT ACCAGCAGAAACCAGGGAAAGCCCCTAACGCTCCTGATC
TTGTITTGGTT TT
mmm%@%w@@%%@@&mm

CTGI GCGCA TACCAGCAGAA
AAA %ﬁw&%&ﬁéﬁé&ﬁmﬁ%@?%%@%
GAGGT@A&TG??@@@?@?%%%%&W EEGFECATCA AGTC

TUCCTGTGCAG@@%W%WW%@@@@@@T%TTGCCTAGGAC
GGCT CCAGGGAAAGET CEACAST ST TS O ATFICBAATACGGGT GATCGTACA
TACTACGCAGACT CCGTGAAGGGCCGGT TCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATET CI:AMM@AACAG@‘Q:T GCGT GCCGAGGACACCGCGGT ATATTACTGIGC 35
GATATATACGGGFEGET GGSAH NECHAAGCETCBFTCAGPAGACCGTGTCA
GTCTCGAGCGCT AG@ACEA@*@XT COATAEIAATICCAGATGACCCAGECTECATOCF T ACCAGCAGAA
CCCTGICT memgmmmmm@Tcmm&AmemeeeTc
¥ ‘ Y AGRAARGCACCT GAACCATCAGCAGTC
TTGTTTGGI TCCCGGT TGCAAAGT GGGGT CCCATCACGT TTCAGT GGCAGT GGATCTG 40
GGACAGATTTCACTCTCACCAT CAGCAGTCTGCAACCTGAAGATTTTGCTACGTACTA
CTGT GCGCAGGCT GGGACGCAT CCTACGACGT TCGGCCAAGGGACCAAGGTGGAAATC AAACGG




>DMS0189 - 185 -

GAGGTGCAGCTGT TGGAGT CT GEGEGEGAGECT TGGTACAGCCT GEEEEGETCeCcrecare

TCTCCTGT EZoGeONGERBAT TCACCTTTGT TAAGT AT TCGAT GGGAT GGGT CCGECAVEP2010/052005
GGCTCCAGGGAAAGGT CCAGAGT GGGTCTCACAGATTTCGAATACGGGTGATCGTACA
TACTACGCAGACTCCGI GAAGGGECCGGTTCACCATCTCCCGCGACAATTCCAAGAACA 5
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACAGOECGGTATATTACTGT GC
GATATATACGGGTCGT TGGGAGCCTTTTGACTACT GGEGGT CAGGGAACCCTGGI CACA
GTCTCGAGCGCTAGCACCGACATCCAGATGACCCAGT CTCCATCCTCCCTGTCTGCAT

CTGT AGGAGACC%GI%@W%@@W%@E@@E@@@@T@@@@G@@@@@CATCCTAAGAC
AAGT TGGTACCAGCACAAACLA A WAGOTGERGAECCTTTGGAATTCC 10
CGTTTGCAAAGT GEGEGET! CCCATCACGT TTCAGT GCCAGTGGATCTGGGACAGATTTCA
CTCTCACCATCAGCAGT CTGCAACCTGAAGATTTTGCTACGTACTACTGTGCGCAGEC
TGGGACGCA;CC;@@@QGHCQ@CCAAGGGACCAAGGTGGAAATCAAACGGGCGGCC GCAGAACAAAAAC T

a&;&wgﬁ ““ KMG’& GTCTGCATCTGTAGGAGACCGTGTCA
N A u. -u; “TACCAGCAGAA

TCTCCTGTGCA L 5?‘1@: ‘4:-5%%1?\ 3’ 5’(3 '(% AAAGTGGGGTC

GGCTCCAGGGAAZ eﬂg e’\l Nece

TACTA %-m i\m G G i\ !}% gggﬁi ! 1( e 2 CAGCAGTC

CCTGTATERG ﬁ e‘n ACAELT “e‘ﬁ'i*‘e‘xe% :‘m ‘:‘:; ;( Gren fbceTaTene

GATATATACGGGTOET TECCACECTTTTEAST ERCEEA CCCTGGTCACA

T CTOGAGOGCT AGCACCGACATCCAGAT GACOCAGT CTOCATCCT OOCT GTCTGCAT
CTGTAGGAGACCGT GT CACCAT CACTTGCCGGGECAAGT OGT CCGATTGBGACGACGT T
AAGTTGGTACCAG@S&WA@@AGGGAAAAAGCTCCTGATCCTTTGGAATTCC 25

CGTTTGCAAAGT GEGT ECERR SATCFCECACACRT THEA) GACCTCTCA
CTCTCACCATCA@@A@?@@‘@W@\ f

TGGGACGCAT CCRACBACETAEELK

GAGGTGCAGCT GT T BBASTETGES OBCTGDGACCATCAGCAGTC

TCTCCTGT GCAGTCTBECGATAGALT GPATTCGATCBEARGGEFFGCBOEAT GGCCTCAGAC
GECTCCAGHEAAAGET CCACABT GEETOTCATAGFTTCGAATACGGGT GATCGTACA
TACTACGCAGACT COGT GAAGGGCCGGT TCACCATCTCOCGCGACAAT TCCAAGAACA

CGCTGTATCT GCABRBTGAACAGCCT GCGT GCCGAGGACACCGOGGTATATTACTGTGC 35
GATATATACCEGHAEIF HECAGT GTTICHATACTEEEH CAGSHACCETECKACAT GGGGGGTCC
GT CT CGAGCCCT AP e AT CEATECAS AT FEAGE KNI ACEETAGRTICATGACTCTATGA
CCCTGT CT AT CFGEHEOGEC KEIGAFEC ARSI A SIGd T A RGAEFUSEM TCAGCCATTC

TGGGACGACGTT N BeeAel, GCCGGTTCA
g&%ﬁ?ﬁm I (A \! TPAACAGCCT
T OaOCA TAGGCATGC
AAA LS Gg0Pd§AG0Y 6.
GAGGTGCA GOCTGEEGGGTCCCTGOGTC

TCTCCTGTGCAGCCTCCGGATTCACCTTTGTTAAGTATTCGATCI—IGATCI;GTCCGCCA
GGCTCCAGGGAAREN b AdAGT GGGT CTCACAGAT TTCGAATACGGGT GATCGT
TAUAC&A@CWWWWWWT@GGGGGTCC
CGCTGTATCT W@Wm@@@@@mcﬁ@@m@ﬁﬁmm ATAGTATGG
GATATATA@EIE@@Z‘WEWG@CW@@@I@(@% G ‘.Gﬁ' t;@TCACGGATTG

BCGEIAAGT X GC@MATGAACAGCC
TGGGACGACGT TW@W@%WMWWW@EAGTTTGG

CTTTGGAAT TCCGERTRIAX PASGTEREACIAAT G TIT AAGUHAXACT BGATIUAE CGTCTCGAG
GGACAGATJ CACTCTCACCATCAGCAGT CTGCAACCTGAAGATTTTGCTACGTACTA
CTGTI GCGCAGGCT GGGACGCAT CCTACGACGT TCGGCCAAGCGACCAAGGTGGAAATC AAACGG

DOMIm-15-12:

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACC

GTGTCACCATCACTTGCCGGGCAAGTCAGTATATTCATACGAGTGTACAGTG
45 GTACCAGCAGAAACCAGGGAAAGCCCCTAAACTCCTGATCTATGGGTCGTC



15>DVB0191 GAGGTGCAGCTGI TGGAGT CTGGEGGGAGECT TGGTACAGCCTGEEEEGT CCCTCCGTIC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGT TAAGTATTCGATGGGATGGGT CCGCCA
GGCTCCAGHEOANBIOPECAGAGT GGGT CTCACAGATTTCGAAT ACGGGT GAT CGT RCAVEP2010/052005
TACTACGCAGACT CCGT GAAGGGCCGGTTCACCATCTCCCGCGACAATTCCAAGAACA 20
CCCTGTATCTGCAAAT GAACAGCCT GCGTI GCCGAGGACACCGCGGTATATTACTGIGC
GATATATACGGEGT CGT TCGEGAGCCTTTTGACT ACT GEGGETIGAGGGAACCCTGGT CACC
GTCTCGAGCGCTAGCACCGACATCCAGATGACCCAGT CTCCATCCTCCCTGTCTGCAT
CTGTAGGAGACCGT GTCACCATCACTTGCCGGGCAAGT CAGAGCATTATTAAGCATTT

AAAGT GGT ACCAGBASNAPGCA! ACHEEATCMSTE I CRETAG ZBCTGGGAC
CGGTTGCAAAGT REAGTERCATEATEA T T AT AGEAGTICEATET SOACHRAG ATEATGCTACGTAC
CTCTCACCAT CAGRAGTEY AL RETGAACATT AT RETA ST AT AT SR OASASORGGGACCAAG

GACTCGGT :f CCAAGGT GGAAAT CAAACGCEECEECC

TCTCA GA TCTGAAT 30 >DVB0191-no tag
GAGGTGCA . 'li‘ﬂ 5 GGCTTGGTACAGCCTGGGGGGTCCCTGCGTC
TCTCCTGTGCAGL AL CCC
cCroc e AR AT R R g.g,% AR OTTO0C0AC
TACTACGCAGACTERE eﬁ‘eeee-e’ A«v Tef ﬁﬁi‘l‘%ﬁrb‘ ¢~A W f g
CGCTGT AT CTGCRRNT A AR EASH o EACE A AR ATAT CIGTTCGGTT

mmmmé?aoe%@ﬁﬁﬁﬁ@é@fﬁﬁ@?@%ﬁ%@@%&%@@ﬁﬁ&@“GCGGCAC
GTCTCGAGOGCTAGZACOIR AT CEAA FaECHABTE FEA A T CCaForeG BEATCGCGACCTAT
daAw%m@mW@ﬁﬁWﬁﬁmw¢$ﬁGGTACGMG
» ABEAMAGCCCCT AAGCT CCTGATCTATGGTGCATCC 40

CGGTTGCAAAGT GGGGT CCCATCACGTTTCAGT GGCAGT GGAT CTGGGACAGAT TTCA
CTCTCACCAT CAGBASHICTCCAACCT GAAGATTTTGCTACGTACTACT GTCAACAGCG

e AERT GGAATCRPAGBE CAMBOTARGGGEBTE
GAGGT GCAGCT @T@%@@@I@%@G@KW@WM@@@ATAGTATGG
TCTCCTGT CCACGETESONT T CRCAITACT T SAGIHT A G GRGTESEEETCACGGATTG
GGCT CCAGCGAAAGSTGIAFAST FEGT EUPNACA I T RAN ACREEST AT A AGE GCCGGTTCA
TACT ACCCAACHCUTI A ISTEEATA AL C AR LA ST CRANGOAUA RGAACAGCC

CECTGTATCT ( CTCAGTTTGG
GATATATA ,

CAGOaT CGTCTCGAG
GTCCCTCT GCA = \ TCCATCCTCC

GTCTGCA ! AT GTCGTC
¥ﬁ¥(raéTAGC%\ o AGCCCCTA
GGACAGATTTCACFETRCACE 3 EaBERE T EREINA T AEN TP o FREEAEGRCATCACGTTT
CT GT CAACAGCEEATIE T 8O F R EAE P o CAAEECACIA AT CCAARNEO CAGTCTGCA

AAACGGGCGECCBEAGANARAAATT @Q@@WAWWW@@ABC%@CG
TCTCCTGT@:AGCCTCCGGATTCACCTTTGTTAAGTATTCGATGGGATGGGTCCGCCA
GGCTCCAGGGAAAGGT CCAGAGT GGGT CTCACAGAT TTCGAATACGGGT GATCGTACA
TACTACGCAGACDNB3EGAAGEGECOEGT S CACTAT CTCOOGOGACAATTCCAAGAACA 20
CCCTGTATCT CCHMIGPECAGCT IS GG ACEEE ST ATAGETACKSICETGGGGGGTCC
GATATAT ACCECHPET U EASHET TG TGRAACH RECETRAGEHACEET BRE SACT ATTCGATGGG
GT CTCGAGECT AP EAGT Gt Gehd EFEA G L S AR HaIAGR BT AT FET CACAGATTTC

CCCTGTCTGCAT

TTCA
TATTAAGCATTT AR gz zcx}(C:}AG((::C(Tj
TATGGTCGCAT e TGGGCGTTG
GGACAGATTTCA \

CTGTCAACA o ”‘C%C;F
>DVB5519
TCTCCTGTGCA ¥ &P TGT

GGCTCCAGGGAAGOBTOTAEAGT EEB R EACAGT HE RN EEF AT AERCTGATCTTGT
TACTACGCACACT COSTEAXESIEERT PSS RO PSS CAERA T FOAKAAEAGERGTGGATC
CGCTGTATCT GCAAATEACAAAG TEZST T GACCAGAZSHOSC TATATC M CTGB AGATTTTGCT
GATATATACTGGGOGT TGGEGTGCCT TTTGAGTACT GGGGT CAGGGAACCCTGGTCACC
GTCTCGAGCGCTAGCACCAGT GGT CCAT CGGACAT CCAGAT GACCCAGT CTCCATCCT
CCCTGTCTGCATCTGTAGGAGACCGT GT CACCATCACT TGCCGGGCAAGT CGTCCGAT
TGGGACGATGT TAAGT TGGTACCAGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATC 40
CTTGCTTTTTCCCGTTTGCAAAGT GGGGT CCCATCACGT TTCAGT GGCAGTGGATCTG
GGACAGATTTCACTCTCACCATCAGCAGT CTGCAACCTGAAGATTTTGCTACGTACTA
CTGCGOGCAGGCT GGGACGCAT CCTACGACGT TCGGOCAAGGGACCAAGGT GGAAATC  AAACGG




- 188 - GAGGTGCAGCTGI TGGAGT CTGEEEGAGECT TGGTACAGCCT GEEEEGT CCCTGCGIC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGI TAAGT AT TCGATGGEEGT GGGT CCGCCA

GGCCT CCAGEOABBHIERAGAGT GGGT CTCACAGAT T TCGAATACGGEGT GGT CAT ACAVEP2010/052005
TACTACGCAGACT CCGT GAAGGGECCGGT TCACCAT CTCCCGCGACAATTCCAAGAACA 5
CCCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGIGC
GAAATATACGGEGT CATTGEGAGCCTTTTGACT ACT GEGGETIGAGGGAACCCTGGT CACC
GTI'CTCGAGCGCTAGCACCAGT GGT CCAT CGGACATCCAGATGACCCAGT CTCCATCCT
CCCTGTCTGCATCTGTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCGTCCGKT

CGTAAETCATE@ATCAGCCAAGGG

CTTTGGAATTCORGET Ammm@@wﬁmmmqmmme
GGACAGATTTCACTCTCACCATCAGCAGT CTGCAACCTGAAGATTTTGCTACGTACTA

CTGTGCGCA g§§ﬁ GGGACCAAGGTGGAAATC AAACGG 15

;g/cslg?é% : FEERr CHEESISE T S e
cre JHr { - CTGTTCAGTG
TGGCTACTA mAm 4 GTTCTTC
GTCGCAATCT i\ TGGTACG

mmmma@é&ﬁ&&ﬁ%f@%@@wmw&@cmCGTACT
GTCTCGAGEECTAGEASEACANCONEAT SAEACACTIHCE AT LT EBST O ETANPOCACCAAAG
CTGTAGGAGA TeCEEOCALETCET CEGATIEEAGENIETG T CTCCGAGCT
AAGT TGGTACCAGTAGAAALBACGAAR A BECTAAGCSTCCT BARCEN BT TTECCEGCTTCTCG
CGTTTGCAAAGT BCEGPIAGTACCRITIEAGY GGCAGTHAATUTGCAMRMATT ARG CAAAGCCCC
CTCTCACCAT CAGBAGTCTCCASAITGAGEATTGGETTACGIAUIRACAGLGIETAEEA CCGAGCCGT
TGGGACGCAT CCTACGA I CECLGAAA G GCGAAGRIGIAART AASATEA CONBEDRZT ASHCCTGC
GAGGT GCAGCT GR G & GEXAEEACECT AGETAONUCTGEGEHCHEET GGG CCCACCCGA

TCTCCTGT CCACCERECTFRIGEECETHEH A AT 66 KAXSH SRRTEECCA
GGCTCCAGGGAAGGGT CTAGAGT GGGT CTCACAGAT TTCGAATACTGCTGATCGTACA

TACTACGCACA CAQECATCTCCCGOGACAATTCCAAGAACA
CGCTGTAT FREAET : A 8BGGGGTCC
GATATATA cee ! AL

3 , ACTCTATGA
GTCTCGAGOGCT YOEe

TCAGCCATTC

CTGTAGGAGA
AAGTTORTACCA GGCCGGTTCA

CGTTTGCAAAGT B8B83 AT e A Y ST BT S EF AT R A TN ACAGCCT

GCAGAACAAAAASTCATCTGATRAGASEXTTTGAAT COVBE6 22 (A AGCCATQLBBUACCCAGTC
GAGGT GCAGCT GTTCAAGKONGBCRGAGEGT FAG BGGRERBAAGT GTCPEEI TCACTTGCCGG
TCTCCTGT GCAGGCPOCGEBAG TCACH TREF GANGIIG CCARGIIGREGETCAGIRMG A AACCAGGG
CGCT CCAGRRAAGAZIGCT BCACAEGE TTCAGAGSTTHIGARIGLCICCT GETIGIACAA GTGGGGTCC
TACTACGCACACTRICH# A BEECAGETANGATCHICOEGAGANIT LLAPCABCATE ACCATCAG
CCCTGTATCT CCAMIIENEASRETIIAN LG AGARYAXLCHTAMITTAG B GAGGCTGGGACG

GATATATACT CERFTG AT GRETGTT U e G ANREEEA CORKAGECE AR A CGG
GTCTCGAGCGCTAGCACCGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCAT

ATTCTTATGGTCGTGGfiCATACTACGAAGXbCdSETGAAGGGCCGGTTCA
40 GCATCTCCCGCGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCC
TGCGTGCCGAGGACACCGCCGTATATTACTGTGCGAAAATTTCTCAGTTTGG
GTCAAATGCGTTTGACTACTGGGGTCAGGGAACCCAGGTCACCGTCTCGAG
CGCTAGCACCGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCT
GTAGGAGACCGTGTCACCATCACTTGCCGGGCAAGTCGTCCGATTGGGACG



15 GAGGTGCAGCTGI TGGAGT CTGGEEEGAGECT TGGTACAGCCT GEGGEGEGT CCCTECGTC
TCTCCTGTGCAGCCTCCGGATTCACCTTTGT TAAGTATTCGATGGGEGETGGGT CCGCCA
GGCTCCAGHEOAHBBPERAGAGT GGGT CTCACAGATTTCGAAT ACGGGT GGT CAT RCAVEP2010/052005
TACTACGCAGACT CCGT GAAGGGCCGGT TCACCATCTCCCGCGACAATTCCAAGAACA
CCCTGTATCTGCAAAT GAACAGCCT GCGT GCCGAGGACACCGCGGTATATTACTGTGC 20
GAAATATACGGEGT CATTGEGAGCCTTTTGACT ACT GEGGETIGAGGGAACCCTGGT CACC
GTCTCGAGCGCTAGCACCAGTGGT CCATCGGACATCCAGATGACCCAGTI CTCCATCCT
CCCTGTCTGCATCTGTAGGAGACCGT GTCACCATCACT TGCCGGECAAGT CGTCCGAT
TGGGACGATGT TAAGTTEAA ACLAGIAGARNGCAGAMACROT T MG TG KGCTCCTGATC
CTTGCTTTT TCOpEh P APART ST POeATACET LU I CORAGRERNTEIG 23 GGCAGTG
GGA%@TTT%@R@@%%X@%W@@@WWX@%M@@@CTGAAGATTT

e
TCTCCTGT T GGEGGTGEGTCCGCCA

GGCTCCAGGGAAGGGT CTAGAGT GGGTCTCACAGATTTCGGATACTGCTGATCGTACA
TACTACGCACACTCCGTGAAGGGECCGGTTCACCATCTCCCGCGACAATTCCAAGAACA
CGCTGTATCTGCAAAT GAACAGCCT GCGT GCTGAGGACACCGCGGTATATTACTGTGC 35

GATATATA Geé_;]rr%%tr TTGAGTACTGGEGEGTCAGGGAACCCTGGTCACC

GTCTCGAG%@T LA TCSBACATECAGAT GACCCAGT CTCCATCCT
CCCTGTCTGCATCTGTAGGAGACCGT GT CACCAT CACT TGCCGGRCAAGT CGTCCGAT
TGGGACGATGTTARST TElST AN A A A HSAAAGCCCCTAAGCTCCTGATC

TTGTTTGGT TCCEEET T GERR RS S A P EGT TTCAGT GGCAGTGGATCTG 40
GGACAGATTTCAEPCTEACEATEX GATTTTGCTACGTACTA

CTGT GCGCABCCESGEACCLAT T TAC I AT I BEETAL CCAAGGTGGAAATC AAACGG >DOMZh- 11
- 190 - GACAE@@A@\TGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGTGTCA
CCATCACT TGCCCCRGRAGES! /i
ACCAGGGAAAGC@SUUAAGCTCCTGATCTGJI TTGGT TCCCGGT TGCAAAGTGGGGTC

CCATCACGT TTCAGT SECAG GRATC TSGR T TTCAC TG TCACGARCACEAGT G2 bcgtacataC
TGCAACCT BAGAT T T 6T ACGT AQTACT G ETAGRETGERACGCATCCTACGAC
GTTCGGCCAAGGEACCAAGGT GGAAATCAAACGG >DOMZh- 11- 3

GACAT CCAGAT GAREEAGH €T CEAT OCTICERT STETRCATGT GTAGGAGACEET GE6Ay 36t tt tgact
CCATCACT TGCCGEaCAAGT EET AT T HAMGGACGT TAAGT TGGT ACCAGCAGAA
ACCAGGGAAAGCCHIGEH ANCCT A EAT XA T I XA EFGEEGRE L EGCAAAGT GEGGTC
CCATCACG]  TCAGT FFAGT XA Ed (LFFAPAATGAC Fe HaARCATCAGCAGT C

TGCAACCT GAAGALT § 16CT ACGT ACTAGT GTGIHAGECTGEERACCCATCCTACGAC

GACAT CCACAT GROC A T e el ST AR e
CCATCACT etce .

GTTCGROCAAGEGACCAACGT GGAAATCAAACGG >DOMPh- 11- 15 25
GACATCCAGATGAHIBAETCTECATEATCOEHETEFEE AT T RECAGRSEHFEPCACAG
CCATCACT TGCCGGGCAAGT CGTCCGAT TGGGACGATGT TAAGT TGGTACCAGCAGAA
ACCAGGGAAAGCZBT BAAGCT CCTGATCCTTGCTTTTTCCCGT TTGCAAAGT GGGGTC
CCATCACGT TTCAGTGECAGT GGATTTGRUABAGATITGATT
TGCAACCT GAAGARTIIIACT ACGT ACT ACT GCGCGCAGGCT GGGACGCATCCTACGAC

GTTTGATTTC

ZHT332:

40 GGAATTCCATATGAAATACCTGCTGCCGACCGCTGCTGCTGGTCTGCTGCTC
CTCGCTGCCCAGCCGGCGATGGCCGACATCCAGATGACCCAGAGCCCA
ZHT333: AAACGTGCTAGCACCGATATCCAGATGACGCAGTCTCC

45  ZHT334: GGATATCGGTGCTAGCACGTTTAATCTCCACTTT



30 GITCGGCCAAGCGACCAAGGTGGAAATCAAACGG >DOMZh- 14
GACATCCAGATGACCCAGT CTCCATCCTCCCTGT CTGCATCTGTAGGAGACCGT GTCA
CCATCACT MECQEBHOARGT CAGT GGAT TGGGT CTCAGT TATCT TGGT ACCAGCABAA/EP2010/052005
ACCAGGGAAAGCCCCTAAGCTCCTGATCATGI GECGT TCCTCGT TGCAAAGTGGGGTC
CCATCACGTI TTCAGT GGCAGT GGATCTGGGACAGATTTCACTCTCACCATCAGCAGTC
TGCAACCTGAAGATTTTGCTACGTACTACT GTGCT CAGEGHECGEECGT TGCCTAGGAC
GTTCGGCCAAGGGACCAAGGTGGAAATCAAACGG 40 >DOMZh- 14-10
GACATCCAGATGACCCAGI CTCCATCCTCCCTGTCTGCATCTGTAGGAGACCGT GTCA
CCATCACTTGCCGEECAAGT CAGT GGATTGGEGT CTCAGT TATCT TGGTACCAGCAGAA
ACCAGCCAAACCEZEG ARG TET 66 KA IGEREGETACIEST TEGARYKEI GEEGT C
CCATCACGT TTCAGT GGCAGT GGATCTGGGACAGATTTCACTCTCACCATCAGCAGIC WO
2010/ 094720PCT/ EP2010/ 052005 - 191 -
TGCAACCTGAAGATTTTGCTACGTACTACT GT GCTCAGGGT TTGAGGCATCCTAAGAC
GIT GCGACCAAGGTGGAAATCAAACGG 5 >DOMZh- 14- 18
GACATCCAGATGACCCAGI CTCCATCCTCCCTGT CTGCATCTGTAGGAGACCGT GTCA
CCATCACTTGCCGGGECAAGT CAGT GGAT TGEGT CTCAGT TATCT TGGTACCAGCAGAA
ACCAGGGAAAGCCCCTAAGCTCCTGATCATGI GECGT TCCTCGT TGCAAAGT GGGGTC
CCATCACGT TTCAGT GGCAGT GGATCTGGGACAGATTTCACTCTCACCATCAGCAGTC 10
TGCAACCTGAAGATTTTGCTACGTACTACTGTGCTCAGGGTCTTATGAAGCCTATGAC
GI'TCGGCCAAGGGACCAAGGT GGAAATCAAACGG >DOMIm 16 15
GACATCCAGATGACCCAGI CTCCATCCTCCCTGT CTGCATCTGTAGGAGACCGT GTCA
CCATCACT TGCCGGGECAAGT CAGAGCATTATTAAGCATTTAAAGT GGTACCAGCAGAA
ACCAGGGAAAGCCCCTAAGCTCCTGATCTATGGTGCATCCCGGT TGCAAAGTGEEGTC
CCATCACGT TTCAGT GGCAGT GGATCTGGGACAGATTTCACTCTCACCATCAGCAGTC
TGCAACCTGAAGATTTTGCTACGTACTACT GT CAACAGGEGEECTCGGTGGCCTCAGAC 20
GTI'TCGGCCAAGGGACCAAGGT GGAAATCAAACGG VhD2:

GAGGTGCAGCTGI TGGAGT CTGEEEGAGECT TGGTACAGCCTGEEEEGETCC
CTGCGTCTCTCCTGI GCAGCCTCCGGAGT TAACGT TAGCCATGACTCTATGA 25
CCTGGGT CCECCAGGECT CCAGEGAAGEGT CTAGAGT GGGTATCAGCCATTC
GGGEECCTAACGGTAGCACATACT ACGCAGACT CCGT GAAGGECCGGT TCA
CCATCTCCCGT GACAAT TCCAAGAACACGCT GTATCTGCAAAT GAACAGCCT

GCGT GCCGAGGACACCGCGGTATATTAT TGCGCGAGT GGGECTAGGCATGC
GGATACGGAGCGGECCT CCGT CACAGCAGACCATGCCGT TTTGEGGTCAGEG 30
AACCCTGGTCACCGTCTCGAGC DOMLm 21- 23:

GAGGTGCACCTGI TGGAGT CTGEEEGAGECT TGGTACAGCCTGEEEEGETCC
CTGCGTCTCTCCTGI GCAGCCTCCGGATTCACCTTTAATAGGTATAGTATGG 35
GGT GECT CCECCAGECT CCAGEGAAGGEGT CTAGAGT GGGTCTCACGGAT TG
ATTCTTATGGTCGTGGTACATACTACGAAGACCCCGT GAAGGECCGGT TCA
GCATCTCCCGCGACAAT TCCAAGAACACGCTGTATCTGCAAATGAACAGCC

TGCGT GCCGAGGACACCGCCGTATATTACTGTGCGAAAATTTCTCAGI TTGG
GICAAATGCGTTTGACTACT GEGGT CAGGGAACCCAGGTCACCGTCTCGAG 40 C




DOMLM 15- 12: GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACC
GTGTCACCATCACT TGCCGGGCAAGTCAGTATATTCATACGAGTGTACAGTG 45
GTACCAGCAZEAANDDAGEEAAAGCCCCTAAACTCCTGATCTATGGGTCGTC - P@2/EP2010/052005
CAGGTTGCATAGT GGGGTCCCATCACGT TTCAGT GGCAGT GGATCTGGGAC

AGATTTCACT CTCACCAT CAGCAGT CTGCAACCTGAAGATTTTGCTACGTAC
TACTGTCAACAGAATCATTATAGTCCTTTTACGTACGGCGARGGEGACCAAG GTGGAAATCAAACGG 5
DOMZh-11- 12dh S12P: GATATCCAGATGACGCAGTCTCCGAGCT CTCTGCCAGCGAGCGTTGGCGAC
CGTGTGACCATCACTTGCCGCGCTTCTCGTCCGATCGGTACCATGCTGTCTT
GGTACCAGCAGAAACCAGGCAAAGCCCCGAAACTCCTGATCCTGTTCGGTT 10

CTCGCCTGCAGT CTGGTGTACCGAGCCGT T TCAGCGGT TCTGGTAGCGGCAC

CGACTTTACCCT CACGAT CTCTAGCCT GCAGCCAGAGEAFAMECGACCTAT

TACTGTGCT CAGGCGGGT ACCCACCCGACTACCT TCGGCCAGGGTACGAAG GTGGAAATCAAACGG 15
DVB0127: GAGGTGCAGCTGTTGGAGT CT GEGGGAGGECT TGGTACAGCCT GGGGRGGTCC
CTGCGTCTCTCCTGTGCAGCCTCOGGATTCACCTTTAATAGGTATAGTATGG
GGTGGCTCOGCCAGACT e Ariad A eaee s GnsTEd R catpammpgoglobulin single variable

ATTCTTATCET CGT GGT Al QWWT% 188 95% identical to the
GCATCTCCCGOGACAAT TCCAAGAA GIATCT
TGOGT GCCGAGGACACCBODGRATATIARGTGTIICNARSTIICS CABT TIPAE: 1), DOM1h-574-72

GTCAAATGCGTTTGACT GEGAACCGAC
COCTACCACCAT GT RN AA TSR GO R LR TR OM11-574-138 (SEQ 1D

CTGTCTGCATCT GTAGGAGAGLEXBNICAGTAT CACTX BOSSBERAAEDOST G- 254 180 (SEQ ID NO:
CGATTGGGACGAT GT TAAGT TGGT ACCAGCAGAAACCAGGGAAAGCCCOCTA
AGCTCCTGATCTTGTTTHET TOOCGGT TGCAAAGT GGGGT CCCATCACGTTT

CAGT GGCAGT GGATCTGGGACAGAT TTCACT CTCACCAT CAGCAGT CTGCA

AWWWTTT@AMW% W lobuhn smgle variable
ACGTTCGGCCAAGGGACCAAGGT GGAAAT 0 DMB5537 (SEQ I D
GAGGTGCAGCTGTTGGA@I@I@G@@ 5 IS r..!. saragant of DOMlh 5 4-14

GGATACT GCTGAT CGTAQATACT ACBCACAGTIOBREPEAAGGECCGGTTCAC
CATCTCCCGCGACAAT TCCAAGAACACGCT GTATCTGCAAAT GAACAGCCT
GOGT GCT GAGGACACCGCGGTATATTACT GTGCGATATATACTGGGCGTTG
GGTGCCTTTY GAGT ACT 3o HAGEBAMECCT GGT CACCGT CTCGAGCGCT 40
AGCACCGACATCCAGAT GACCCAGT CTCCATCCTCCCTGTCTGCATCTGTAG
GAGACCGT GT CACCAT CAB Tt s AGT CGT CCGAT TGGGACGATGT
TAAGTTGGTACCAGCAG@@W (3ECCCTAAGCTCCTGATCTTGT
TTGGTTCCCGGTTGCAAA CCCATCACGTTTCAGTGGCAGTGGATC
TGGGACAGAT TTCACT CFRBACOSHGABRA®L CTGCAACCTGAAGATTTTGCT WO

2010/ 094720PCT/ EPZO%O/ 0%%0 5,- 193 -
ACGTACTACT GTGCGCA ACGACGTTCGGCCAAGGEG ACCAAGGTGGAAATCAAACGG
20 position 60is D, S, T or K,

position 61 is E, H or G,

position 62 is A or T,

position 100is R, G, N, K, Q, V, A, D,Sor V, and
position 101 is A, Q, N, E, V, H or K.

25 3. An anti-TNFa receptor type 1 (TNFR1; p55) immunoglobulin heavy chain
single variable domain comprising valine at position 101 (numbering according

to Kabat).



DVBS5539 (SEQ ID NO 38) 5
GACATCCAGATGACCCAGAGCCCATCTAGCCTGICTGCTTCTGTAGGTGACC

GCGT TACTAYOAQOIIGIET GCAAGCCAGTACATCCACACCTCTGITCAGTG PCT/EP2010/052005
GTATCAGCAGAAACCGGGTAAAGCGCCAAAACTGCTGATTTACGGITCTTC
CCGTCTGCACAGCGECGTTCCATCTCGCTTCTCTGECAGCGGI TCTGGTACG
GATTTCACGCTGACCATTAGCT CTCT CCAGCCGGAAGACT HFGCCACGTACT 10
ACTGCCAGCAGAACCACTACTCTCCGI TTACCTACGGTCAGGGCACCAAAG

TGGAGATTAAACGT GCTAGCACCGATATCCAGAT GACGCAGT CTCCGAGCT
ddmmmTWMTMIW%T%em the variable domain is
TCCGATCGGTACCATGCTGI CT TGGT ACCAGCAGAAACCAGGCAAAGCCCC

GAAACT CCT GAT CCT GTaChEmMEnatanTiGCAGT CTGGT GTACCGAGCCGT 15
TTCAGCGGTTCTGGTAGCGGECACCGACTTTACCCTCACGATCTCT. AGCCT GC

AGCCAGAGGATTTCECGALCHdIE ﬁ%%% R omprisin one or more of
CTACCTTCGGCCAGGGTACGAA GGAAATCAAACGG 553 ( SEQ | B N&

GAGGT GCAGCT GT T GGAYIG FEEAHA GSOT TS TAHECAGESRGEREEIT 0@nbering is accordmg to
CTGCGICTCICCTGT CCGGAGITAACGT TAGCCATGACTCTATCGA

CCTGEEGET GGGTCTAGAGTIGGGTATCAGCCATTC
GGGGEGECCTAACGGTAGCACATACTACGCAGACT CCGT GAAGGGCCGGTTCA

CCAT CT CCCGT GACKAT ACCAAENICACGEPTETYRCTEDARAT GAAGCAGOBdZIRbulin single variable

O A A A e OB AGBOMT 1y 56, 941 and 98K,

AACCCT GGT CACCGT CT A aahNeAc (SO M neASCREEAGKRAERh the amino acid sequence of
TCCATCCTCCCTGTCTGCATCTGTAGGAGACCGT GTCACCATCACTTGCCGG

GCAAGTCGTCCGAT TG csirarrakict T@@PA@:@&@W@&M@@A@@@%WHO acid sequence of
AAAGCCCCTAAGCTCCTEAREHISTTE GTGGGGTCC

CATCACGTTTCAGT GGCAGT GGAT CAGATTT CACCATCAG
CAGTCTGCAACCTGAAGAT TTTGCTACGT ACT ACT GTGOGCAGGCT GGGACG
CATCCTACGACGTTAcCEmNAG MABCTeEaAATEAAACEEN 35 cIBE5 540 cOBEGIRDIND. 9 )

O P R s o .

GGT GECTCCECCAGECT CCAGCGAAGGGT CTAGAGT GGGTCTCACGEATTG

ATTCTTATGGT CGT GGTACGATATTVGGAABACCRCCTAVBICEEGTNOA0 g0 bulin single variable
%mﬂmwﬁﬂﬁﬁ%% GAA@IGF is at least 95% identical to

UWAT%TTT@UA@EW@W@AWQT@E@D NO: 1), DOM1h-574-72
CGCTAGCACCGACATCCAGATGACCCAGTCTCCATCCTCCCTGT
GTAGGAGACCGT GT CACERFCAE N2 SAMARGST f@é@é@s DOMl$2574-132 (SEQ ID

ATGTTAAGT TCGTACCAGEA %W@@%%% &eﬂi@ 574-138 (SEQ ID NO: 4
TTGTTTGGT TCOCGGTTGCAAAGT GGGEGT CCCAT @W (SEQ >

GATCTGGGACAGATTTC@OWE@@CMM@QA@WMAAWWO (SEQ ID NO: 6).
TGCTACGTACTACT GTGCGCAGGCT GGGACGCATCCTACGACGTTCGGRCCA 5

CAGOAMACACTT ATCRCURHE A e P BT P RN Byt inel varabl

TTCAGGCTACGCAACT (ddiih Svhidhadenhpris ESEOEAAGECICE GEATIGISAAKE TCat least 94% identical to
the amino acid sequence of DOM1h-574-109 (SEQ ID NO: 3), DOM1h-574-93
(SEQ ID NO: 12), DOM1h-574-123 (SEQ ID NO: 13), DOM1h-574-125 (SEQ
ID NO: 14), DOM1h-574-126 (SEQ ID NO: 15) or DOM1h-574-129 (SEQ ID
NO: 16), DOM1h-574-133 (SEQ ID NO: 17), DOM1h-574-137 (SEQ ID NO:
25 18) or DOM1h-574-160 (SEQ ID NO: 19).




AS1029 : CCTGIGCAGCCTCCGGATTCACCTTTgt Taagt aTt cGat gggGTGGGTICCGCCAGG AS1030
TCCAGGGAAGGGTCTAGAGTGGGTCTCAcagat t t cgaat acgggt gat cgt acataC 20 ta
Cgcagact cwgotzguaggre CGGT TCACCATCTCCC AS1031 PCT/EP2010/052005
GAGGACACCGCGGTATATTACTGTGCGat At aTacgggt cgtt gGgagecttttgact acCT
GGGGTCAGGGAACCCTGGTC AS1031 ' @ AAAGGTGAATCCGGAGGCTGCACAGG 25 AS1032
TGAGACCCACTCTAGACCCTTCCCTGGA AS1033 @ CHOACAGTAATATACCGECGGTGICCTC PASA40:
TCAAGCGCTAGCACCGACATCCAGATGACCCAGICTC JAL 102: 30

GGAATTCCATATGAAATACCT GCTGCCGACCGECTGCTGCTGGTCTGCTGCTC

CTCGCT GCCCAGCCGECEA hirPIREYFdphen (TERGT 63 5 kand b1 B single variable
CATCTGGATGTCGGTGCTAGOGCT TGAGACGGT GACCAG 35 ZHT327: tib s

GGT TAACCGOGGCOGCEHRA TS h oSG AT TASIGTPeRcE tat icr deast95% identigat 30
40 GGAATTCCATATGAAA : .
dmmmcm;@%%ﬁﬁ% EGABCCCA%EHH_EGAi @c@%ﬁ? (P PRM1h-574-72

AAACGT GCT AGCACCGATSEICTABOT GACBOAGHEET B WS SERTIBBXO: 3), DOM1h-574-125 (SEQ

GGATATCGGJGCTAGCA%BT%T,%@H% (515%_’115 NO: 15), DOM1h-574-133 (SEQ ID
NO: 17), DOM1h-574-135 (SEQ ID NO: 8), DOM1h-574-138 (SEQ ID NO: 4),
DOM1h-574-139 (SEQ ID NO: 20), DOM1h-574-155 (SEQ ID NO: 21),
DOM1h-574-162 (SEQ ID NO: 5) or DOM1h-574-180 (SEQ ID NO: 6).

11. An anti-TNFa receptor type 1 (TNFR1; p55) immunoglobulin single variable
10 domain for binding human, murine or Cynomologus monkey TNFR1, wherein
the single variable domain is encoded by a nucleotide sequence that is at least
80% identical to the nucleotide sequence of DOM1h-574-156 (SEQ ID NO:
22), DOM1h-574-72 (SEQ ID NO: 23), DOM1h-574-109 (SEQ ID NO: 109),
DOM1h-574-138 (SEQ ID NO: 25), DOM1h-574-162 (SEQ ID NO: 26) or
15 DOM1h-574-180 (SEQ ID NO: 27).

12. The single variable domain of any preceding claim, wherein the single variable
domain comprises a binding site that specifically binds human TNFR1 with a
dissociation constant (KD) of 500 pM or less as determined by surface plasmon

resonance.

20 13. The single variable domain of any preceding claim, wherein the single variable
domain comprises a binding site that specifically binds human TNFR1 with an
off-rate constant (Koff) of 2 x 10 s™ or less as determined by surface plasmon

resonance.

14. The single variable domain of any preceding claim, wherein the single variable
25 domain specifically binds human, Cynomologus monkey and optionally canine

TNFRI.



ZHT335: CATCTGGATGICGGTGCTAGCGCTCGAGACGGT - 196 - CLAIMS 1. An anti-TNFa
receptor type 1 (TNFRL; p55) inmunogl obulin single variable 5donmain

conpri si nyoanienyiT20 aci d sequence that is at | east 95% iPdEmPe@alos1005 t he

am no acid sequence of DOMLh-574-156 (SEQ ID NGO 1), DOMLh-574-72 (SEQ ID
NO 2), DOMLh-574-109 (SEQ ID NO 3), DOMLh-574-138 (SEQ ID NO 4),

DOMLh- 574- 162 (SEQ ID NO 5) or DOMLh-5749180 (SEQ ID NO 6). 102. An
anti-TNFa receptor type 1 (TNFRL; p55) inmmunogl obulin single variable

domai n, wherein the single variable domain is a nutant of DOMLh-574-14 ( SEQ

ID NG 10) conpirsi $hdgn@B Qa@dbld@isaifbf &lhien f R RWiNthe bRl vagiBSlc (BwaREr | Ng
according to Kabat) 15position 30 is L or F, position 52 is A or T,
position 52a is DP@es puripyENFRbn 54 is A or R position 57 is R K or A
20position 60 is D, S, T or K position 61 is E, Hor G position 62 is A
or T, position k09nd §nfle viiabhh ddfmaiflof My feceBing A, Mher@iQQh@Q%%%'v%bi@l I's
A Q N E V, Hor K 253. An ‘an‘tl-TNI':[a receptor type 1 (TNFRL; p55)
i munogl obul i n hedwyaigdiibitsshainding of habie (Yooradngsonpries appiiahilhe at
position 101 (nunber| rqi to, . s
DO bon 730t LB AN AE LA TbRA ' 914 3B5k0 DD 1), DOMIN-574-72 (SEQ ID

NO: 2), DOM1h-574-109 (SEQ ID NO: 3), DOM1h-574-138 (SEQ ID NO: 4),

DOM1h-574-162 (SEQ ID NO: 5) or DOM1h-574-180 (SEQ ID NO: 6).

17. The single variable domain of any one of any preceding claim, wherein the
single variable domain inhibits the binding of human, murine, Cynomologus
10 monkey and optionally canine TNFR1 to DOM1h-574-156 (SEQ ID NO: 1),
DOM1h-574-72 (SEQ ID NO: 2), DOM1h-574-109 (SEQ ID NO: 3), DOM1h-
574-138 (SEQ ID NO: 4), DOM1h-574-162 (SEQ ID NO: 5) or DOM1h-574-
180 (SEQ ID NO: 6).

18. The single variable domain of any preceding claim, wherein the single variable
15 domain neutralizes TNFR1 with an ND50 of about 5 nM or less in a standard
MRCS assay as determined by inhibition of TNF alpha-induced IL-8 secretion.

19. The single variable domain of any preceding claim, wherein the single variable
domain neutralizes TNFR1 with an ND50 of about 150 nM or less in a standard
L929 assay as determined by inhibition of TNF alpha-induced cytotoxicity.

20 20. The single variable domain of any preceding claim, wherein the single variable
domain neutralises TNFR1 with an ND50 of about 5 nM or less in a standard
Cynomologus Kl assay as determined by inhibition of TNF alpha-induced IL-8

secretion.

21. The single variable domain of any preceding claim, wherein the single variable

25 domain is a non-competitive inhibitor of TNFRI1.



- 197 - 4. The single variable domain according to claim3, wherein the
variable donmain is as defined in claim1. 5. The single variabl e domain
of any prwoediog4mbai m conpri sing one or nore of 30G 42DI/E#32R0/05905 56R,
941 and 98R, wherein nunbering is according to 5Kabat. 6. An anti-TNFa
receptor type 1 (TNFRL; p55) immunogl obulin single variable domain
conprising one or nore of 30G 44D, 45R,¢p2D, 56R, 941 and 98R, wherein
nunbering is according to Kabat, wherein the am no acid sequence of the
single variable domain is otherwi se identical to the am no acid sequence of
10DOMLh- 574 ( SEQ. TR Hedle ¥dsiabid mﬁnéfclalﬁl 2 ITRhetdimihe @BleRbLakibble Sbgine

vari able domain of claim5 or conprising 45P, 55D, 56R, 941 and 98R,
wher ei n nunber i ngsﬁeﬁlﬁéié]bb]?lﬁii%@f@%n k&bhemagTNRR  ant i - TNFa receptor type 1
(TNFRL; p55) inmmunoglobulin single variable domain which conprises an am no
aci d sequence tﬁatTh'esg)m?Ie Ja@i@@l& d@é(ﬁq‘o@‘%f&%@@'or QQ vglérélﬂﬁle%mgi@va@ﬁbﬁ sequence
of DOMLh-574-156 (SEQ , DOMLh-574-109
(SEQ ID NG 3), mwnwmmﬁgfqrﬁ@m L’boml@n Of)lum@(iVNﬁRE‘aM 135 (SEQ ID NO 8),
DOMLh-574- 138 (SEQ ID NGO 4), DOMLh-574-162 (SEQ ID NO 9) or DOMLh- 574- 180
(SEQ ID N&x 6) .49 Qobulin
singl e Vg.%jl abl e2423n§qnﬁlﬂ5élvxi%n}a1m{cg%gr%aggs&%{r%ﬁla%anglyg%d nge uence tﬁgd is at
| east 94% i dent i cahglt vatidbde dorhain campldsese(qfummw Otp)tlolﬁMN[K]ﬁ}t%ﬁmaﬂ,@QstélﬁEQ | D NO
3), DOMLh-574-93 %S%gel D NO 12), DOM I h-574-123 (SEQ ID NG 13),

DOMLh- 574- 125 (SEQ™I“B"NO 14), DOMLh-574-126 (SEQ ID NO 15) or
DOMLh-574-129 (SEQ I D NO 16), DOMLh-574-133 (SEQ ID NO 17), DOMLh-574-137
(SEQ I D NG 2518) A inlkiMblatobidn di6fle (HiEDId diNGh of &y. precedki@Blaim] @herin the

anti-TNFa receptor, type. NFR1; 5 I obulin single vari abI e
domai n whi ch conptiPgEs? %]bl%l g A rgﬁ é&h%mﬂ Ekylpng gl vgola‘tmqw@flo

identicalgto the a%@ﬁé %Y%WS;G of DOMLh-574-156 (SEQ | D NO 1)

DOMLh- 574- 72 (SEQM% 2), DOMLh=574- 109 (SEQ ID NO 3), DOMLh-574-125
(SEQ 51 D NO 142 DOMLh- 574-126 (SEQ | D NO DOMLh- 574-133 (SEQ | D NO
17), DOMLh- 574-2038nEsEANY Regpt@)ype 3517n@swm&e}@@q\wglmyaﬂable

DOMLh- 574- 139 ( SE BOMLhy 574- 162
(SEQ I D NO 5) or%%94- %L%op%{qé%a?lé%l\%&ﬁ%%l%% (Bﬁ{r\lgégt%ﬂ%%ﬁFa rEeHceptor
type 1 (TNFRL; p5&quemmuelogbdbommithe smmglaeidwsaqueabd ef ROMI oA SHGSEQIIRdI ng

dommi h 15 encoded by Th I ot rde (eqienty TrEDRHE-L BERLIRDudn: e
to the nusl eoti deDeaguesrel3¥ (SBOMDINGT 4), 11‘@\4{1&55@ 1162 (BQ BZNO:BOMLN- 574- 72

SEQ ID NO 23), DOMLh-574-109 (SEQ ID NO 109), DOMLh-574-138 (SEQ I D NO
(25)Q DOMLh- 574) 16D 140! §43SE é@l)DQHP @59{}1}@?@ 1@@6@@9@)&!1191%(@1 2Q7)

sequence at no more than 25 amino acid positions and has a CDR1 sequence that

is at least 50% identical to the CDR1 sequence of said selected amino acid

sequence.

20 27. An anti-TNFa receptor type 1 (TNFR1; p55) immunoglobulin single variable
domain which comprising an amino acid sequence that is identical to the amino
acid sequence selected from the amino acid sequence of DOM1h-574-156 (SEQ
ID NO: 1), DOM1h-574-72 (SEQ ID NO: 2), DOM1h-574-109 (SEQ ID NO:
3), DOM1h-574-138 (SEQ ID NO: 4), DOM1h-574-162 (SEQ ID NO: 5) or

25 DOM1h-574-180 (SEQ ID NO: 6) or differs from the selected amino acid

sequence at no more than 25 amino acid positions and has a CDR2 sequence that



12. The single variable domain of any preceding claim wherein the single
vari abl e donmain conprises a binding site that specifically binds human
TNFRL wi twoaodvmesnei ati on constant (KD) of 500 pM or | epsTa®P2@es200$ ned by
surface plasnon resonance. 2013. The single variable domain of any
preceding claim wherein the single variable domain conprises a binding
site that specifically binds human TNFRLhgwi.th an off-rate constant (Koff)
of 2 x 104 s-1 or less as determ ned by surface plasnon resonance. 14.
The single variable domain of any preceding claim wherein the single

vari abl e 25donai nisspeaitfioeaidetidal 1ddBe ODRBReqUMEOIhRIGUR B BkeH RN
optionally canine TNFRL. WD 2010/ 094720PCT(} EP2010/ 052005 - 199 - 15. The
singl e variabl e d&f¥Cof claim 14, wherein the single variable domain

bi nds nmurine TNFR1. 16. The single variable domain of any preceding claim
wherein the singl &,V Itfhel NAINERIS ps &R 18BuIRH si iabl

Cynonol ogus m)%ey and Tgﬁdiergﬁéa%ﬁy%g cani nef‘tl)'%\lgléRl tdgg%%gvlﬁh-% 4%6b(éSEQ I D
NO 1), DOMLh-574dqRaif SR@h @NOsIng pn apamidsi GRquarge thasEQi¢nDealdp thg)amino
DOMLh- 574z 138 (SEQ.L D NQ . 4), h-574-162 (SEQ | ~874- 180
(SEQ ID NO. 6). 1%léﬁq§%ﬁeﬁéﬁeg%fnat %mglgﬁgﬁ}(dns'égfeng%%g@151?5'73#;83?@ edi ng
claim wherein thisind),OOsN habha2ddRQIID NOM)DDOM thag74b1 09diSEQ X NOuman,

nmuri ne, nonol ogus n opt.1 onal ' TN -574-156
(SEQ D o 1), DOV 71 feRe by R D Bhtr 904 T oS V& NG 3).
DOMLh574- 138 ( SEQDORI 05 744180 (SEMUD R4 61 62 diESREQdRiNGelc5kd afiddQvich- 574- 180
(SEQ I D NO 6). 18. The single variable domain of any preceding claim

wherei n the singl &aercabhemeByemE hamiagteidinozidgnstEmes (R B9 MDSO thef
about 5 pjtor | es?sla'lt_[lagﬁ sovaidald) %@ﬁé%ﬁﬁ%&éﬂ&tsﬁfd@e thdgkﬁiﬂo%icp' tion of

TNF al pha-i nduced secretion. e varia omal n of any
precedi ng claim vdyeereken the single variable domain neutralizes TNFRL with
an ND50 of about 150 nMor less in a standard L929 assay as determ ned by

i nhi bition of F . al ~lnduce t ot AX1.GJ.t 2020. The .si ngl,e_vari abl e
domei n of any pretbdiig Brar Shda: (Ve B RgrE e R R S Rble
neutral i ses TNFRldwhiih agddrdibb O @dinedn)ybmprisid 9 CDIRESSqidAc@that i@ adidagd 50%
Cynonol ogus Kl assay . as determi ned by inhipition of TNF al pha-induced IL-8
secretion. identical to the CDR2 sequence of said selected amino acid sequence.
15 30. An anti-TNFa receptor type 1 (TNFR1; p55) immunoglobulin single variable
domain according to claim 26, comprising a CDR3 sequence that is at least 50%

identical to the CDR3 sequence of said selected amino acid sequence.

31. An anti-TNFa receptor type 1 (TNFRI; p55) immunoglobulin single variable
domain according to claim 27, comprising a CDR3 sequence that is at least 50%

20 identical to the CDR3 sequence of said selected amino acid sequence.

32. An anti-TNFa receptor type 1 (TNFR1; p55) immunoglobulin single variable
domain according to claim 31, comprising a CDR1 sequence that is at least 50%

identical to the CDR1 sequence of DOM1h-574-72 (SEQ ID NO: 2).

33. A protease resistant anti- TNFa receptor type 1 (TNFR1; p55) immunoglobulin
25 single variable domain, wherein the single variable domain is resistant to

protease when incubated with



21. The single variable domain of any preceding claim wherein the single
vari abl e 25domain is a non-conpetitive inhibitor of TNFRL. WO

2010/ 094 \XORCIV@@P2010/ 052005 - 200 - 22. The singl e var ipabiEP2@o/sions of
claim 21, wherein the single variable domain specifically binds domain 1 of
human TNFR1. 23. The single variable domain of claim?2l1 or 22, wherein the
single variable domain is specific for PlAD domai n of human TNFR1. 524. An
i mrunogl obul in single variable domain of any preceding claim wherein the
single variable domain conprises a termnal, optionally Ctermnal,

cysteine residue. (i) a caRentAitioh ELHTAOle@R UD inficis bglsan Mastealae3 TR fime{t) any
preceding claim wherein the single variable domain is linked to a
pol yal kyl ene glyc@fmﬁ%ﬁEFV}mBEPFonalIy a 10pol yet hyl ene gl ycol noiety. 26.

An anti-TNFa r eceagqrcowmaﬂm{(gw%@%f 1cR?2) nﬁsﬂpgﬁﬁg}nggﬁﬁe%gﬁi @S VaLLabl e

domai n conprising an amno acl d ‘'sequence that~is | to the am no
aci d sequence sel 6¢ofed ldastomether. am no aci d sequence of DOMLh-574- 156 ( SEQ

100 o, P S8R 2 PSS MS (TR 21

DOMLh-574- 180 ( SEG1% RidNEkal @) tHeranthd 4ed seqhiér@dof DOM El-874-€Z6 GPQD NO): d5)
sequence at no nore than 25 am no acid positions and has a sequence

5 CDR1.
that is at |east S09PMdRHcbY ({SthIPé\I@D]:@’ YW pEprdYsPRERE S@ligetled ami no

aci d sequence. 208\ @Nkhpd NgAbEGRSPtor type 1 (TNFRL; pS5)
i mmunogl obul i n single variable domai n"which conprising an am no acid

sequence that is identical to the am no acid sequence selected fromthe

am no aci d sequdntbe ynglpomidbladumalsef gSEoeqepingElaim) whepeiithe Srgle yarigb&EQ | D
NO 2), h-574 | h-574-138 (SEQ ID NO 4),
DOMLh- 574~ 162 (SE%&?%H%§Q%%ME§M%4- 180 (SEQ ID NO 6) or differs

fromthe selected am no acid sequence at no nore than 25 amno acid
positions and HdsAgoGDRgtidaguenisiag thanmuey|Gdid/sOgr20RTE/deP201:8/e62805 -
201 - in any preceding claim and an antibody constant domain, optionally an antibody
Fc region, optionally wherein the N-terminus of the Fc is linked (optionally

directly linked) to the C-terminus of the variable domain.

15 36. A multispecific ligand comprising an immunoglobulin single variable domain
as defined in any preceding claim and optionally at least one immunoglobulin

single variable domain that specifically binds serum albumin (SA).

37. The multispecific ligand of claim 36, wherein the anti-SA single variable
domain comprises an amino acid sequence that is at least 80% identical to the
20 sequence of DOM7h-11 (SEQ ID NO: 28), DOM7h-11-3 (SEQ ID NO: 29),
DOM7h-11-12 (SEQ ID NO: 30), DOM7h-11-15 (SEQ ID NO: 31), DOM7h-14
(SEQ ID NO: 32), DOM7h-14-10 (SEQ ID NO: 33), DOM7h-14-18 (SEQ ID
NO: 34) or DOM7m-16 (SEQ ID NO: 35).

38. The multispecific ligand of claim 36 or 37, wherein a linker is provided between
25 the anti-TNFR1 single variable domain and the anti-SA single variable domain,
the linker comprising the amino acid sequence AST, optionally ASTSGPS.



is at least 50%identical to the CDR2 sequence of said selected amno acid
sequence. 28. An anti-TNFa receptor type 1 (TNFR1; p55) immunogl obulin

si ngl e vawbablowegraei n whi ch conprising an am no acid sequaErCEORADS i S
identical to the ami no 5acid sequence selected fromthe am no acid sequence
of DOMLh-574-156 (SEQ ID NO 1), DOMLh-574-72 (SEQ ID NO. 2), DOMLh-574-109
(SEQ ID NGO 3), DOMLh-574-138 (SEQ I D NGQ¢p34), DOMLh-574-162 (SEQ I D NO 5)
or DOMLh-574-180 (SEQ ID NO 6) or differs fromthe sel ected am no acid
sequence at no nore than 25 am no acid positions and has a CDR3 seguence

that 10is at | epsta hldbhspelemd ligal chb@ptifigg GPMBaPUNER eRcptbr 5t d (BRFRCT ed
am no acid sequence. 29. An anti-TNFa recgﬁtor t%/pe 1 (TNFR1; p55)
i munogl obul i n si AYDéMPERPERPWINGHIE Yarkbleslomanyhish spmpiics 81 aBBiRcidksi ng a

CDR2 sequence tha&eélhénc%tthdt?saa?tlea Aﬂféﬂﬁda?fb'thé meﬁa%c@@%ue%@élb’?ﬂ@ i said

sel ected am no aci d sequence . An anti-TNFa receptor type 1 ( TNFR1,;
p55) i mmunogl obul FT#-$3MGER IDiNDalb) éll)ttkblrh@stmna@ommungalblunml(&hm 26,

conprising a CDR3. se east

cequence ot sai o ULTORERTILh R AR ibis e B heERhY R kR, MR T ept or

type 1 (TNFRL; p5hti-SARURaO@hbleiddmaimn@hrivéeydnaiMifo Sadedduc @GRt fdedsO
claim 27, conpri m@g a CDR3 sequence that is at | east 50% 20| dentical to

the CDR3 sequenced l%%lﬁalé‘éﬂ’ééﬁ@ﬂ’n%ﬁﬁf%o%hd sERFEhERNO339), apd Gink i - TNFa
receptor type 1 (IINEB%H RAckin' STHRPY %%Hléiédrbeﬁif&ﬂltﬁe MARLTRPR € il OB Aable

according to claim 31, corrprl sing sequence that is at Feast 50%
identical to the @mnged}ﬂ@mwsaﬁ smgm/m:m@?mdomuq SEQinkpr N@npr&)ng the a®Bio A

protease pesistant .anti- rece 1 (TNFRL1; p55) i mmunogl obulin
25si ngl e e\S/arl abl e %@nﬁuence\?{%e tcorﬁ]l Sl ng "variabl e dormain is resistant

to protease when incubated with - 202 - (i) a concentration (c) of at
| east 10 m cr ogilaAshutisgeedicdgsed etmBRGigf (Orantantrel N o) reodptattypeebGiNIRe hour ;

or (1) a concentgtyan, (g.) 08 LSAEl. DT FHORLATRATL JLS)EARG 2t 30
sequence that is at least 93% identical to the amino acid sequence of DOM1h-
574-156 (SEQ ID NO: 1), (ii) at least one anti-serum albumin (SA)
15 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-14-10 (SEQ ID NO: 33), and (iii)
optionally wherein a linker is provided between the anti-TNFR1 single variable

domain and the anti-SA single variable domain, the linker comprising the amino

20 acid sequence AST, optionally ASTSGPS.

41. A TNFRI antagonist comprising a single variable domain, polypeptide or

multispecific ligand of any preceding claim.

42. A TNFa receptor type 1 (TNFRI; p55) antagonist comprising a variable domain
according to claim 33, for oral delivery, delivery to the GI tract of a patient,

25 pulmonary delivery, delivery to the lung of a patient or systemic delivery.

43. A TNFa receptor type 1 (TNFRI1; p55) antagonist for binding human, murine or
Cynomologus monkey TNFR1, the antagonist having a CDR1 sequence that is at
least 50% identical to the CDR1 sequence of DOM1h-574-72 (SEQ ID NO: 2),



S5wherein the variable domain conprises an am no acid sequence that is at

| east 94% identical to the am no acid sequence of DOMLh-574-126 (SEQ I D NO
15) or DONWDI2ht0FP472033 (SEQ I D NGO 17), and optional |y cecpmr@s/os200al i ne at
position 101 (Kabat nunbering). 34. The single variable domain of
any preceding claim wherein the single variable 10domain that has a Tm of
at least 50C. 35. A polypeptide conprisifpg-an i nmunogl obulin single

vari abl e domain as defined in any preceding claimand an anti body constant
dormain, optionally an antibody Fc region, optionally wherein the N-term nus
of the Fc is |inkpdMnpsione (SEQAD Rek By Domkiedy4-183 (S50 B Ney:m),mewvah- t he
vari abl e domain. 1536. A nmultispecific ligand conprising an i mmunogl obulin
single variabl e ddid i GEQE NRed). DONNY Spi-462 Bi1re 12 Nei'm) anBOBBET SHal |y at
| east one i mMmunog ' ' vari abl e dormai n that specifically binds
serum al bum n (SA%@@I%E.@#@@%FH specific ligand of claim 36, wherein the
anti-SA single variable domain conprises an am no acid sequence that is at
| east 80% i dent44c Al TNy reheptUsRLLIENEER b fpS DoMPdgonkt {oSPDding n@an28yrine or

DOWh-11-3 (SEQ | p. NO ,29) , ik EQ | 3 h-11-15 ( SEQ
"o NG 315, Do CrA R R BT Y dupon b e P RA S N el
DOWh-14-18 ( SEQ 1cbxtNQ% iddjtical to HIMIDR2 GequSk€Q d DO h-33%-72 (SEQED NBO£2),

mul tispecific lig f i r .37 rei i nker i rovi de

bet ween 25t he ant ﬁ%ﬂf‘iﬂ@m@n%%@ﬁ@@ %%&Ogékﬂ&?{'gp'e
vari abl e domai n, thejiqd QéSE@IID?N@P'l) YoM 1 hBes-ap (SE?@@U@%@IH?DWML_
optionally ASTSGPS. - 203 - 39. A nultispecific ligand conprising (i) an
anti- TNFa recept ot 8Q (& 1D NPNER1: p55) i munogl obul in single variabl e
domai n whi ch conprises an anm no acid sequence that is at |east 93%

I denticalgto thg argg, %Qi;pqmst. Fg@ﬁg;%%g%éﬁfsl R bindk hluBahl,Cﬁlul}llie orl11)

at | east one anti-serum al'bu ( bulin single vari able domain
t hat specifical | yCpiavdgogdsmonker ENFR t,Hee anagonSphaiimgy €DRast@lsher atmain

conprises an amn i equence, t is at | % i _i.he
sequence of DOVI?ht%ﬁ-%QG}“(%E%CF%OGI\%H 8@5)3,56%%8%((5??@1\/@815?7 6%2{3%%63#&\?@1 ér?’a

| i nker is provi depChethasen1 (NSEQNID NONFRDGNINgS 241 3§ (SHT) & twra),/D@mdht he
anti-SA single variable domain, the |linker conprising the amno 10acid
Sequence AST, opt FGhET SERSFSPS. ROMAT# 4 [RRG 1P 8- PanHO8OHT 1581 ng (i)
an anti-JThFa recepf@iSEQYREND: 6YNFRL; p55) i mmunogl obulin single variable
domai n which conprises an am no acid sequence that is at |east 93%
identical to the am no acid sequence of DOMLh574-156 (SEQ ID NO_ 1), (ii)
at | east one artoi AsBYkpicssseirfype k Q;&jFRI; pS5) antagonist according to claim 43 having

a CDR2 sequence that is at least 50% identical to the CDR2 sequence of said

selected sequence.

47. A TNFa receptor type 1 (TNFR1; p55) antagonist according to claim 43 having
20 a CDR3 sequence that is at least 50% identical to the CDR3 sequence of said

selected sequence.

48. A TNFa receptor type 1 (TNFR1; p55) antagonist according to claim 46 having
a CDR3 sequence that is at least 50% identical to the CDR3 sequence of said

selected sequence.



15i mmunogl obul in single variable domain that specifically binds SA wherein
the anti-SA single variable domain conprises an am no acid sequence that is
at | east 8WOUiodwumt2ocal to the sequence of DOWh-14-10 ( BEQHPI1NGS52083), and
(iii) optionally wherein a linker is provided between the anti-TNFRL single
vari abl e domain and the anti-SA single variable domain, the Iinker
conprising the am no 20aci d sequence AShQpsaptionally ASTSGPS. 41. A TNFR1
ant agoni st conprising a single variable domain, polypeptide or

mul tispecific Iigand of any preceding claim 42. A TNFa receptor type 1
(TNFRL; p55) antoagomisd re@@m&rtyﬁd ngrwwarpsamr@agdﬁﬁawao@ﬁfgqmlanﬁ 44 Pagihai m 33,
for oral delivery, delivery to € of a patient, 25pul nonary

del i very, deliver 9%%%@@“@8%@%11’5 a’aleﬁ%t5p%ﬁfief6¥ca]st9§hee(ﬁpg3 dRAUeYesraf said3. A
TNFa receptor typg,)d.qdgk IélEllfg]1 p55) antagoni st for binding human, nurine or
Cynonol ogus nonkey TNFRI, the ant agoni st having a CDR1l sequence that is at
| east 50% identical to the CDR1 sequence of DOMLh-574-72 (SEQ ID NO 2), -
204 - DOMLh- 57450169FM13E<9c¢nD>M@e B§TN1EK1vmﬁ5)5Magps‘8t {osbdin® hu@an gmyrine or

DOMLh574- 156 (SE 1) 7 6 ); 574- 180
(_SEQ_ | D . I\%ﬁf’a eréqué/p Fé é%%an% géo %ﬁ prl\lg%a% "ﬁlﬁo%l s{ﬁu} or.

bi ndi ng hurran rrusmgievematﬁ@mbmgpﬁsnmg)lhke@quﬁw Chie CGDORBgadosCDRAvi ng a
CDR2 sequence that t 50% i en al ce of

DOMLh- 574- 72 (SEQ’#WR@FV%P T SVRHE BEHOF §t§%” lb%mgg%%%ﬂ% 74-138
(SEQ ID NO. 4), Demﬁzsmlﬁ@(@eeqnm Dbmmms@?mﬁmosawm 5)
or DOMLh-574- 180 (SEQ | D NGO 1045. A TNFa receptor ty TNFR1; p55)
antagoni st for bi# h@ﬁﬁ@i@a}DNﬁMﬂ) I%)Mﬂh@%ﬁ%[%ﬁﬁ%@?ndm 1h-3He

ant agoni havi ng ce that is at |least 50%identical to the
CDR3 seqzéence of B@\ﬁmﬁ%g?SEQ ID NO 2), DOMLh-574-109 (SEQ ID NO 3),
DOMLh-574- 138 (SEQ ID NO 4), DOMLh574-156 (SEQ ID NO 1), DOMLh-574-162
(SEQ I D NO 5) iirTE{mﬂﬁR$ﬁmagqr5$8>®al®Sﬁ©dfllaNﬁb 4BYo. St tréatifRad/oecept or type
1 (TNFR1; p55) ant aﬁﬁqi st fccoE n o cl 1m43 havi ng a CDR2 sequence t hat
is at |east 50% i BeREY &P °1 6 Phd @%ﬁﬁygo {il%e of said sel ected sequence.

47. A TNFa receptor type 1 (TNFRL; p55) antagoni st according to claim43
havi ng 20a CDR¥2stquefthe TNHRY antgatistfasy omO9bcldenttl cab0 inaht i‘memﬁE]RBre

sequence of said s | ected se uence 48. A TNF t NFR1; p55)
ant agoni st accor dP eGPyt ri’éeaw%\g/‘imﬁiéoré’r X?é’&ﬁgﬂﬁ{é‘"}%ﬁ rylcg [lio7-east
50% identical to the CDR3 sequence of said sel ected sequence.

15 53. The antagonist of claim 51 or the use of claim 52, wherein the condition is

selected from the group consisting of arthritis, multiple sclerosis, inflammatory

bowel disease and chronic obstructive pulmonary disease.

54. The antagonist or the use of claim 53, wherein said arthritis is rheumatoid

arthritis or juvenile rheumatoid arthritis.

20 55. The antagonist or the use of claim 53, wherein said inflammatory bowel disease

is selected from the group consisting of Crohn’s disease and ulcerative colitis.

56. The antagonist or the use of claim 53, wherein said chronic obstructive
pulmonary disease is selected from the group consisting of chronic bronchitis,

chronic obstructive bronchitis and emphysema.



- 205 - 49. A TNFa receptor type 1 (TNFR1l; p55) antagonist according to
claim44 having a CDR3 sequence that is at |east 50%identical to the CDR3
sequence Wb 2084 e| ect ed sequence. 50. A TNFa recept or PCYEP2@0(0INPRL; p55)
ant agoni st for binding human, nurine or 5Cynonol ogus nonkey TNFR1, the

ant agoni st conprising an i mmunogl obul in single variable domain conprising

t he sequence of CDR1, CDR2, and/or CDR3 mf-a single variable donmain

sel ected from DOMLh-574-72 (SEQ I D NGO 2), DOMLh-574-109 (SEQ ID NGO 3),
DOMLh-574- 138 (SEQ ID NO 4), DOMLh574-156 (SEQ ID NO 1), DOMLh-574-162

(SEQ I D NGO 5) smunOMidomB7 dr thd QI8 (58QR3] Whd¥edn sid. pnedmoril e HEdRRAL

ant agoni st of any one of clains 41 to 50 for treating and/or prophyl axis of
an inflammtory cBHIMONEn. 52. Use of the TNFRL ant agoni st of any one of
claims 41 to 50 in the manufacture of a nmedi canent for treating and/or

prophyl axis of @nThoidAHaRE OF the GRGHAAiIAY7, WRA3in sdiGa8RLAGMRIMLNiQEs Cl ai m 51
or the use of claimb52,” wherein the condition is selected fromthe group

consi sting of art hiabhylecocpaliphéyheniscl erosi s, inflanmmatory bowel di sease and
chronic obstructive pul nonary di sease. 54. The antagoni st or the use of

cl ai m 53, : wher ejgn ! LLj:S i tdydti [ nile
r heumat oi %:I artﬁjrgi' ?;ﬁ%mgggémag ﬂé§§E?n g&(}%@laﬁ#@f{l g)%b;@’g at@lggfl&r% 3, wherein
sai d i nfl amat or yplophdhxislbbemsgriterysiedeaet ed from t he group consi sting of

Crohn's disease and ulcerative colitis. 56. The antagoni st or the use of

claim 53, wher gy sal d, CRRN G OBSLLUGLLYE, Pl IRRLY (JiSRase 5 a8l gct ed
fromthe group consisting O caﬁrgnlc I’0¥1C I(%IS, chronitc obs I’UC?IVG
bronchitis and enphysediBamentdr2ehn OOA72 PréphyERRGTA/pAt0by disd®6 - 57. The

antagoni st or the use of claimb53, wherein said pneunonia is bacteri al

pneuroni a. 61. The antagonist of claim 59 or the use of claim 60, wherein said respiratory

10 disease is selected from the group consisting of lung inflammation, chronic
obstructive pulmonary disease, asthma, pneumonia, hypersensitivity
pneumonitis, pulmonary infiltrate with eosinophilia, environmental lung disease,
pneumonia, bronchiectasis, cystic fibrosis, interstitial lung disease, primary
pulmonary hypertension, pulmonary thromboembolism, disorders of the pleura,

15 disorders of the mediastinum, disorders of the diaphragm, hypoventilation,
hyperventilation, sleep apnea, acute respiratory distress 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

20 fibrosis, invasive pneumococcal disease, influenza, nontuberculous
mycobacteria, pleural effusion, pneumoconiosis, pneumocytosis, pneumonia,
pulmonary actinomycosis, pulmonary alveolar proteinosis, pulmonary anthrax,
pulmonary edema, pulmonary embolus, pulmonary inflammation, pulmonary
histiocytosis X, pulmonary hypertension, pulmonary nocardiosis, pulmonary

25 tuberculosis, pulmonary veno-occlusive disease, rheumatoid lung disease,

sarcoidosis, and Wegener's granulomatosis.



58. The antagoni st or the use of claim57, wherein said bacterial pneunonia
i s Staphyl ococcal pneunonia. 559. The TNFR1 ant agoni st of any one of clains
41 to 50 wonotwmat2ong and/ or prophyl axi s of a respirat oP¢TAHPEA®S20050. Use
of the TNFR1 ant agoni st of any one of clainms 41 to 50 in the manufacture of
a nedi canent for treating and/or prophylaxis of a respiratory di sease. 61
The ant agoni st of claim59 or the use afypgl.aim 60, wherein said respiratory
10di sease is selected fromthe group consisting of lung inflammtion,
chronic obstructive pul nonary di sease, asthnma, pneunonia, hypersensitivity
pneumoni tis, pu2MpRati-TRERI bh@behiw difkle esiabeptvntdia poBpyptidraent al | ung

di sease, pneunonia, bronchiectasis, cystic fibrosis, interstitial |ung

di sease, primary Pultispeealis/lignndof emnencor clabs i {pr tHgdHE cafBoMPEm

di sorders of the ﬁ%ﬁ%ﬁﬁmgﬁ§gi§pﬁﬁpﬁﬁ58%“&Pﬁb Shggﬁ;ayg%ﬁﬁgéprders of the

di aphragm hypove ati yperventi | ation, apnea,  acute
respiratory di strNSECETRAHKGELY e sot Kl TKaEK GI i c O NQY BHY WBENEY iand,

graft versus hostaej gégggé ncer, allergic rhinitis, allergy,
asbestosii, asper |\ﬁ§ig$8 r(ﬁﬁlosis, bronchi ectasis, chronic
bronchitis, enphysema, eosinophilic pneunonia, idiopathic pul nonary
20f i brosi s, i nuasiThe aptidINRRdcoeabonidi, Segeeariabié Horeangpolyyeptidde@r cul ous

nycobacteria, pleural effusion, pneunpconi osis, pneunbcytosjs, pneunpni a,
pul monary acti nonf}]Bg?P"sc,“ @%ﬁﬁéﬁ@%%@%%et&g&n@i%a@&,pltamcr%s §° %nt hr ax,

pul monary edens, PNFRDPRAEMEITERItHS grolp LEMRARY of REIETREHRIGTYAW Monary
hi stiocytosis X, uInDnar%:h ertensi on, pul nonary nocardi osi s, pul nonary

25t uber cul osi's, pUSHIABKY lo (RN QYR WeEN.F and NPBRBYIVSENGF Al ease,
sarcol do?{) s, and %étgcﬁpﬁ{défr é)%x%ﬂpi Okl of 'dipstezlisg g;?e%iﬁedﬁﬁ any Q% @f*lﬁzlirhgglf%l

ant agoni s single varra domai n, pol ype e or nmultispecific I'igand of
any one of clains6ld to 50 for targeting one or nore epitopic sequence of
TNFR1 sel ected fromthe group consisting of NSI CCTKCHKGIYLY,

NSI CCTKCHKGTYL, . ,CRKNQY! ENLF d 5SNOYRHYWSENL F ...063. Th i - TNFR1
At Soomi ot ai o B abroh e atlst O EREY R cr st saaTa i i Mna-of

claim 62 for targeid éf3lame 50t 6Dhe REkhtOdk enclieguenpesial addimRicrslteeiced from
the group consisting of NSICCTKCHKGTYLY, NSI CCTKCHKGTYL, CRKNQYRHYWSENLF
and NQYRHYWSENL FQegticnt e anti-TER [antpeanistopiag's yeriable dorasini Roynsplids Yease

speci fiedsin any Qﬁlﬁisﬁéciﬁé Hga'ﬁﬁ oP ;n} She of claims 1 to 50 for targeting one or more
epitopic sequence of TNFRI1 selected from the group consisting of
NSICCTKCHKGTYLY, NSICCTKCHKGTYL, CRKNQYRHYWSENLF and
NQYRHYWSENLFQCEF in the patient.

65. An isolated or recombinant nucleic acid, wherein the nucleic acid comprises a
20 nucleotide sequence that is at least 80% identical to the nucleotide sequence of
DOM1h-574-156 (SEQ ID NO: 1), DOM1h-574-72 (SEQ ID NO: 2), DOM1h-
574-109 (SEQ ID NO: 3), DOM1h-574-138 (SEQ ID NO: 4), DOM1h-574-162
(SEQ ID NO: 5) or DOM1h-574-180 (SEQ ID NO: 6) and wherein the nucleic
acid encodes a polypeptide comprising an immunoglobulin single variable

25 domain that specifically binds to TNFR1.

66. A multispecific ligand comprising an anti-TNFa receptor type 1 (TNFR1; p55)

immunoglobulin single variable domain and at least one immunoglobulin single



62. 64. A nethod of treating and/or preventing a condition or disease
specified in any one of clains 51 to 62 in a patient, the nmethod conprising
adm ni st ewDregiot®412he pati ent the anti - TNFRL ant agoni st, PETEpR@0ws2008bl e
domai n, pol ypeptide or 15nultispecific ligand of any one of clains 1 to 50
for targeting one or nore epitopic sequence of TNFR1 sel ected fromthe
group consisting of NSI CCTKCHKGTYLY, NSIALTKCHKGTYL, CRKNQYRHYWSENLF and
NQYRHYWSENLFQCF in the patient. 65. An isolated or reconbi nant nucleic
acid, wherein the nucleic acid conprises a 20 nucl eoti de sequence that is
at |east 80% i dentirtdle do@laﬁﬂlﬂlafﬁibéélﬁ@il}%gi\im@%@ﬂﬁﬂﬁﬁulﬁfn Ea)cpdid- 156 (SEQ I D
NO 1), DOMLh-574-72 (SE(%_ h574- 109 (SEQ ID NGO . 3),

DOMLh- 574- 138 ( SE®) s axty TR 1 @G&lﬁﬁa@m@@wl’e%@m@ NOPmEY aghd e - 574- 180
(SEQ ID NG 6) a”féam%ﬁl'd?n&cgﬁto%lférﬁﬁﬁ Bk @&%ﬁm%xn@@g,ﬂg
conprising an i mmunogl o in single variab domain that s ically
binds to TNFR1. NQ20B DOMahmrlaialza(SdiQrHDNQ Ra} orp@e i - Eb:IZBySEQﬂﬂa:N&érMm
albumn (SA), wherejn (a) the anti-TNFRL single variable domain conprises
an anino acid that™ls at |east 80%identical to the amno acid sequence of
DOMLh- 574- 156 ( SE@®) kiR dﬂ@-s&klnglmmlé%rﬁﬁn(c&ﬁ@1§e@aN@n1Mc1@ﬂlatD@ﬂlﬁlsz1 23
(SEQ ID NG 37); sand néb the anti-SA single variab in_conmprises an
am no acid that i80%tdqniigdito heogninramid %?élluel%cé of ROM A3- hb‘%@@fg%@&{%r@éobf

DOWZh- 11- 12 ( SEQ b@WﬁH1§@id SE@quolgg)lg@ (SEQ ID N0 38); and

(c) the ligand conprises a [inker between said variabl e domains, the |inker
10conpri sing the @nithedigaod dogeringe nbiekoabeorecaSTd vaTablodandins, ﬁ}@émkéli c ligand

conpri si consistin f DVR5537 ( SEQ. | 9 DMS5538 (SEQ | D NO
40;Tp 3@39 (SEQ D" 6P éﬁ%‘%égé%ﬁm) 42) . 1568.( A nucl ei ¢

acid encoding a multi speC| f| o I igand of claim66 or 67. 69. A nucleic acid
conpri si ng a nudl dohildepesegugacecdm@atsinigsorabndigmgtof BOASI5GESEQAD N@: IMe

V5530 (SEQ I D NN} b Bilea ko SB4 THNSF QP N0o70) o Rgserigiske

conprising the nugbh®icg4agid of claim68 or 69. 71. A host, optionally a
non- human enbryonic cell, conprising the vector of claim 70

15 68. A nucleic acid encoding a multispecific ligand of claim 66 or 67.

69. A nucleic acid comprising a nucleotide sequence that is at least 80% identical to
the nucleotide sequence of DMS5537 (SEQ ID NO: 43), DMS5538 (SEQ ID
NO: 44), DMS5539 (SEQ ID NO: 38) or DMS5540 (SEQ ID NO: 9).

20 70. A vector comprising the nucleic acid of claim 68 or 69.

71. A host, optionally a non-human embryonic cell, comprising the vector of claim

70.

25



