1 ANTI - TRKA ANTI BODI ES AND DERI VATI VES THEREOF The present invention
relates to anti bodies and to derivatives thereof, especially to
humani sed anti bodi es and derivatives thereof 5 Nerve growh factor
(NGF) acts through two menbrane receptlors. One is the relatively |ow
affinity p75 recept oANTFRBKAANIHBOBDIES AMD DERIVATHESTHEREDY r ecept or,
known as TrkA. NGF has potential use in the treatnent of a w de range
of disorders such as various neurodegenerative disorders (including
Al zhei mer’ shélpee@}ﬁ fiveniirBBRER %0 ARthoiRP AABH aeuvh%eifereor@cp&myh@ve
various undesired agoni st properties. These include an increase 10in
pai n sensi hiimpanised aihbodigrandirdedvgives dereof.ovi des a potential target for
therapies for pain. Various anti-TrlcA antibodies have been produced

5 1 n Yo o1 S P ne T TP 1 REF Rebpb O s ey

be a TrkA ageaffiaity nslrdcsptbh) @he bdeLisAa0 kIR kikh Eﬂfmtﬁr@éﬂépﬂm&nﬁﬁih s TrkA.
Specifically, when binding to TrkA this anti body does not prevent the

functional _activation thereof An anti-TrkA nonoclonal antjbody, known
as MNACL3 NCEihasgoisaly useinghy geairsauef az‘ﬁ‘(jgéﬁigepﬁdlﬁ‘éiﬂ?rén%mbé? varpus

Ri cerca Sc f; SpA)
is deri vedh%hag%g‘%ﬁvﬁ %%ér%éd lgglruiﬁg gléégﬁeé?té%/egése)t er eg%l H&’f@gﬁ?sgl dto
be effective in preventing the functional activation of TrkA in a

range of bitoweyerddGE sysharsaridisanibihE 2 gomstoromntads. Hiretsé botyle wa snarseed

in a standard . noci ceptiqQn d was found to vi de remar kabl.e
hypoal Bei i b ScasG g eV GRTED Sy provies paRcR i rdoB TR a0 <
al so disclgggd in WD 00/ 73344 and is referred to therein as MNAC13

ScFv. This contains the variable |ight and heavy chain regions of the
| arger antibody |inked together by a linker polypeptide, which joins

h - f hth th ] h
Thi s vari et OROTFG R SbERCDRHE vh 0y G B rPosk Kb il

sequence OhnfittRly WHiH is aFekrdte@\ay ST3 1 Rab 672¢WOMEEVE U &G SdoWéieh this
that of the corresponding regions of the antibody described in 2 WO

97/ 21732 amas feundde be s d e egnist apdisshergferegiit psefull fgyredesiag pya. over al |

sequence '§§§+C Tyl QRS %&19%{0 T%Q& anﬁlﬂngdgéo(ebﬁ‘ Arb i 78 BALGa1 SPA)

di scl oses Yuged' a i‘n"treating chronic
pain. |t paawadesthewoflence of this by using nodels of persistent
pain, in particular the Chronic Constriction Injury (CCl) nodel. WO
06/ 137106 (Lay Line Genom cs SpA) discloses using an anti-TrkA

anti body capablier@f *&Meﬁiu&i ibb Ms%NQ@l%@&s&@éd%Wd DlA3R

conbination wth at [east one opioid 10anal gesic for treating or
pr even0 ng (Pravieta [thliana :PeeRpRa:iervedBctehaﬁcat)rﬁr@noom E%Brﬂr&%lﬁ&dremiynfal | ows

a reduced |0|d e to provide the same | eyel inrelie S a
P eh by oo Rt SRRk e T AR ot v e DRt aiLro B8

| evel of opfpiifhesh fRvEIHISILRIRA] rbtﬁzﬁiﬁr@dryrrkm& @%@e epsleg;%&ap@@teia@
| owered. 15 WO 05/ 061540 (Lay Li ne Genonics SpA & Scliol o

| nt emazi ondlhe IVS&{%@&B moeoc}pnestaudbodéi\mﬁzra@d ing stmdyrddiosiskppades ankwhdd

of hunanis?Hi n LA iﬁgﬁ %ﬂhich structural data obtained from

crystal | og 6@'8p§ib 83 &g@ §%"%onduct the first design stages

of humani sation. As exanples, WO 05/061540 takes anti-TrkA

anti bodses, as disclosed in WO 00/ 73344, and anti-NGF antibodi es as

starting points, and_then redesigns themusing 20 the disclosed

met hod. A single chain Fv (ScFv) variant of this antibody is also disclosed in WO 00/’73344 and is
referred to therein as MNAC13 ScFv. This contains the variable light and heavy chain
regions of the larger antibody linked together by a linker polypeptide, which joins the C-
terminus of the VL region with the N-terminus of the VH region. This variant was found

30  to bind TrkA as efficiently as MNAC13. The sequence of the light and heavy variable

regions was compared with that of the corresponding regions of the antibody described in



Wii | st the hunmani sed antibodies disclosed in WD 05/ 061540 are useful,
there is a need to provide additional humani sed anti bodies so as to
expand the possibilities for effective Zherapies. 25 The present

i nventors have now prqvided a ran of antj-TrkA anti.bodies and

der i vat i ve'Q REZLER AHat was unbihatihei e anlov@ebﬂgpée‘iﬂsalg@%ﬁ@e

i nventors provided data indicating the utility of such

ant i bodi esg@%ﬁ?gﬁﬁaﬁhe present invention these antibodies were
sinply not known in the art and the data provided could not have been
predicted. 30 - 2 gfrlo 8238PCT/,EP20Q9/ 051285 a) a_.vari.abl e heav
Chai n compMaPHYS IS UALAB s CPBEEP A AFAR PERebbo  Sepert BB
1), BXhyH; in, BMes (SRR NG BY ustBXAIHs GEFRsikni¥Rirt In
BXhVHsh%/sE?g’('%%a{%Eigj)éK,ch%a in, SERAS (CEQ 1D NO 6 ;‘1315%( Vidéls oPpodis gﬂlﬁ&é

|l a; or fropartiedlahe Chomia@ynsbictvailguge@@dwedsl. 5 and/or b) a

vari able light chain conprising a sequence selected from any of
BXhVL1 (SEQ ID NO 7), BXhVL2 (SEQ ID NO 8), BXhVL3 (SEQ ID NO 9),
BXhVL4 ( SEQrd) Bshie7{idy) I\%a}l @ir@@éﬂeﬁxiéﬁ%@)'dﬁcl&%ﬁng BEMLEKASREbbEY dipdble
12), BXhVL7 (SEQID 13) or BXhVL8 ('SEQ ID NO 14); as_ shown in |
Fi gure | b, obmhititing thabindingdeteeanCl ands hikd insgubinetien with at lepst one opioid

e i L boge Te o HEL S : s
o caplbl cate it PR s b BiedtP It b hed Bl otabalEl bBby /0
both a var ipbkea REANEA oPisil dosge vide @k sameadgvenbipetn felief @ amaudhetipier

| ight chain as described in part b), i.e. it conprises one_of the,
fol | owi ng dosagends eagherfors emeseiildn reduciye g et %Oigﬁhi%ﬁifpwﬁ}n pain

BXhVHLVL2, .BX HIVL5, BXhVHIVL6, BXhVHIVL7,
BXhVHIVLS, thm%y{%‘?ﬂié@%%@é%%@é%}i BXhVH2VL3, BXhVH2VL4,

BXhVH2VL5, 25 BXhVH2VL6, BXhVH2VL7, BXhVH2VLS, BXI NH3VLI, BXhVH3VL2,
BXhVH3VL3, BXhVH3VL4, BXhVH3VL5, BXhVH3VL6, . BXhVH3VL7, BXhVH3 0
BXhVHAYE 1, VERIPHEOVE40 (Laxivme @mlséﬁlizmc&‘?l ngle %‘Rﬁ%%gﬁf
BXhVHAVL7, M8, dhoBMIER Y20 B & inBoid aNethral data
oxvievLe, B EsR SESbRA e Aot DA i BXhVHEVL 7,
BXhVHSVLS, obtairtdd FdwiDonly staib3pphi& Bedies adsluged tolvendbist thefirstvlesien stages of

anti body h%%unaagislmeo%? Eﬂxs %}r(]aemlgigs \#8%5%%1%4% t%l((:ésea%tif’frﬁﬁn agflngodies, as disclosed in

WO 00/73344, and anti-NGF antibodies as starting points, and then redesigns them using

20  the disclosed method.

Whilst the humanised antibodies disclosed in WO 05/061540 are useful, there is a need to

provide additional humanised antibodies so as to expand the possibilities for effective

therapies.
25
The present inventors have now provided a range of anti-TrkA antibodies and derivatives
thereof that are not disclosed in WO 05/061540. The inventors have also provided data
indicating the utility of such antibodies. Prior to the present invention these antibodies
were simply not known in the art and the data provided could not have been predicted.
30

According to one aspect of the present invention, there is provided an anti-TrkA antibody

that comprises:



regions underlined in Figures la &I b for each sequence, or from
vari ant s woespabsfigvi ng no nore than two am no aci d chapgesp2009/051285
(preferably no nore than one am no aci d_change) per underlined
region. 10More desirably, it has a pl uréj’l ity of CDR regions selected
fromthe regi i i i

From vari ant et el oRR e L Cpe Sl o] R BB EDAGECD
( pr ef er abl W(ho), B HOEEQ@He NANE N BXARGHB (SENHENOr BEhyer (SEQ@AD NO 4),
region. 15 | co i 0 three, four, fiye or
(e o suokben S HE N S, PoRBIHToR e e b aS Shon Brkicts Yot
other CDR 5@eH Gfhts Jrbny®8saf @hg&RPLY conprise at least the third CDR
regi on of the heavychai'n, nore preferably at least the third CDR
regi on of the heavy and |ight chains. 20 Most desirably, however, it
has six CDR regions corresponding to the six CDR regi ons underlined
in Figures aF@(glgL | b for each sequence or corresponding to variants

t hereof having no nore than two am no acid changes per underli ned

region. Indeed, in nost cases, it is preferred that few or no changes
are made t &) eeriabbRigs chapgemposing Tradicansecleeipd frommangef BROIWL 1 (SEQE

or even al I rL£Qi h i i S
those showh'q A B e (PO Xfvid B otk R BR e
i's prefierr @&Ki\at (SHERIDEO V] BX&EVLa$SBO IDaws 112 BX HVIan@®oYy 1D Negiybr
sel ected from.the non-underlined sequences _shown in Figures la &IDb
300r from BaH et SEhE? B6F 1Dhasshawnan Kigureckhs or fromovariampolay #f s@fuence
identity t@@c{&ﬁ‘é h (e.g. at least 80% at |east 85% at |east 90% at
| east 95% or " at least 98% sequence identity therewith). 5 The degree
of ami no acid sequence identity can be determ ned by sinple

alignments of the sequence i t hout an aps an eter.m nin he
Sequence dit fespaRucel SBntid Abapraiedt st tg%g%‘fvaﬂwalst%gﬁbi&%ft- s
nunmber g9 %%?rmd sequence identities 5 can then be determ ned

accordingly: (See Kabat, Sequences of Proteins of |munol ogical
Interest, National Institutes of Health, Bethesda MD, 1987 & 1991).

Thi s nunberi ng sche s di.scussed .i n 05/ 0 40 (Ref erence..can
215 be o aTEHARH 4 MY ORPrigR DO GO fwy GO LS AR o
Chot hi a et aBbve antatvarigble B8R: chBifths (2RBB2d in pakiy) LES & cBABFiSsdak Bthene or
nor e gaps %be all owed (e.g. for one or nore am no acid

i nserti ons/f Véﬂgmblnmsgﬁgg@@ﬁéﬂlﬁavé@hmy t hen be assi gned.
Sequenﬁg identity can be determ ned using sequence anal ysis software
e. g., BLASTN or BLASTP (avail able at www. ncbi.nl mm h. gov/BLAST/).
The def aul BV AIMEL & IESXHWH 1 Y52 (OXBWHI VY3 BRhVEQVEACBXhVELIYLS, Bl asti ng
two sequences agai nst_each ot her% bl\& BLASTN (for nucl eoti de
sequences) BHEVHEVRS.BXYHIEEABEYHINERaI ty for nismatch = 2, open
gap =5, extension gap = 2. \Wen using BLASTP for protein sequences,
the default parameters are reward for match = 0, penalty for m smatch
= 0, open GVEAVL [ BXhEHPEh3 RNhGEPVEIIBXh YH2VbABEhEHRVAL| y, a

Cel'cot 88 f EOMVREY Hor et | hetR e BHE hdes shown i n Fiqure | & Ib or
fromvariants thereof that have at |east 75% am no acid sequence

identity therewith (e.g. at |least 80% at |east 85% at |east 90% at
| east 95% @XlHH}EREBXSIHSEL2IERVHAR¥DE B}hVHAYhACBRXhNESNGMN i n

Figure |a r. i,0s Thus it is preferred that
at | east t%%ﬁ%@%@‘ﬁgﬁ%g%ﬁﬁggﬁh regi ons/variants thereof
are present. Most preferably, all four framework regions or variants
t hereof are present. \Were one or nore variant franmework regi ons are

presendd i BXEVidevieh. BXRVHFCE BEUVHARL3 BEhVHEYEAr BEhYRY VES. not
i ncl ude am%\fﬁ&ﬁé%ﬁf%&‘{i’?%@ﬁh%m d result in a change to an
a

am no acid IS present In’a nurinesequence at the correspondi ng

BXhVHSVLI, BXhVH5VL2, BXhVH5VL3, BXhVH5VL4, BXhVHS5VLS,



6 The relevant nmurine am no acids that can be used for conparison are

shown i nvyybiiggpagrds ™WLEP in Figures |la & | b respecti vel yermbicdo/bdi8ss
exception that, for the purposes of thig discussion, the few

italicised am no acids shown in nivHEP and n¥VLEP are 5consi dered to be

non- nmuri ne Xﬁ‘VI—EM P%@”f”w g)ﬂgjﬁmgiues considered to be nurine

are given in the ta inthe order in which the italicised
resi dues appear in the Figures. Position Italicised residue shown in

Figure Corre ' [ resi due Heavy chain MV Heavy chain Q G
Li ght Chai ﬂf%ﬁ%ﬁﬁﬁgfﬁ%‘%s T 10 Thus the percentage of

humani sati on of one or nore franmework regi ons may be reduced by am no
aci ds substitutions that do not necessarily increase the percentage

of nurihe Pesiablieshauiesivatine, of the antibbdskasmbieastosa DR regioncolested wratn the
non- nmuri ne_am no nd/or from 15n0on-co vative
rom mur i nerindtnflifeht Fiuteing B G0 b R R B e
pref erred. ndAMoROhAE HAS 2GR0 ORI kAL €fteRSabiyPhd BWES than one amino acid change)

per underlined region.

10 More desirably, it has a plurality of CDR regions selected from the regions underlined in
Figures la & 1D for each sequence, or from variants thereof having no more than two
amino acid changes (preferably no more than one amino acid change) per underlined

region.

15 It may therefore comprise one, two, three, four, five or six of such CDR regions
(optionally in combination with one or more other CDR regions).
It may preferably comprise at least the third CDR region of the heavychain, more
preferably at least the third CDR region of the heavy and light chains.

20  Most desirably, however, it has six CDR regions corresponding to the six CDR regions
underlined in Figures la & 1b for each sequence or corresponding to variants thereof

having no more than two amino acid changes per underlined region.

Indeed, in most cases, it is preferred that few or no changes are made to the CDR
25  sequences. Thus one, two, three, four, five, or even all six CDR regions may have the

same amino acid sequences as those shown in Figures la & 1b.

Turning now to framework regions, it is preferred that the derivative has at least one
framework region selected from the non-underlined sequences shown in Figures 1a & 1b

30  or from variants thereof that have at least 75% amino acid sequence identity therewith
(e.g. at least 80%, at least 85%, at least 90%, at least 95% or at least 98% sequence
identity therewith).



20 G oup | (hydrophobic lateral chains): M A V, L, |I; Goup Il
(neutral hydrophilic lateral chains): C, S, T, NN Q Goup IIl (acid
IVa'EeraI dchai nﬁ): D, E Goup W(basic | &eral chains): K, R 25 Goup
residues_that influence the orientation of the in, chain): P;
and Group Vhe egreheitanang agid sequeperifsdity cqn befget e&%}f simple aﬂ%mne%ts of
2009/ 09823 ati eaggh i, titutions
ent ai | subg e%é@%%g%@é\égﬁga %ﬁggégéﬁbgg%% he g@ﬁgggfré%)%EpSSM| | st non
coxervati ve am no acid substitutions entail an exchange between
menbers of different groups. 5 \Wateyer sequences are present in the
di {1 er ent SEGIBRES O DF AL RROTSRENS a%av&ngﬁa}&ﬁgﬁem?gr SAYIR erties
t hat angant.] ! I-Mer: i Watal !
ans anth QY po oYy :
functi onal %lﬁ@r act g?tlglg'gﬂlléécg% c¥0In l%gg%t?%I%E?g&%%ng%ﬁrglﬁgm%%ﬁ%%%ﬁ?%w
pr ef gr red fitetestaNadonal betiptesof Herltly Reitheed20¥1Dy, he8p&kdSeh). Thyvmmubeningi s
capabl e of Rl ocki ng or r.equgi inding of NGE to Trk .
Ey e}‘ er abl Iy,Sc jeme;ig &gﬁﬁéﬁ{léq%& 05?‘}?@ E?%gkﬁir%@gw& 4R B5ifRads,to ?gngna & Lesk,

i ol ogi cal yaghi, Widll, 856,190at1 Yoy ke R d¥Ritik $€al ) Riahiie uae 7Y 19485 Y bi ndi ng
of NG- to the TrIiA receptt(grgjm?S Thus it is prgferred thé(tgfits?)is an
?nt agonl SL of one or nore activities induced by NGF binding to TrkA

rat her .t han an ist). Thus the antibodi and derivatives r eof
Sccor alifg esTERTDaRet Brnath ekig? B DRy shEpl ik 8 L o
of TrkA | nhiditfoheBelefiodsViet g Rhalbed in¥pthe@Be afsighekA by anti bodi es and
derivatives thereof can lead to 20analgesia in vivo. Various assay
procedures can be used. A standard assay is the classical PCl2 in
vitro assay,j i Ch : j: | d NG .
candi dat es)sgé‘genﬁgis%gtggg %ngée‘léﬁ?ﬁé‘fﬁggy %Bgéngg f%%h{éiﬁvge I'n r%%%lﬁ%jsﬁgl
8)(;} (732:5;4 Zn ]SB‘LA_\H-P (anflmbﬁiatwwi fidbtnigr. nihigh v/BLAST/ritie defank parsedtersiio\O

, for exanple. | n angt her. assay, preferred antibodie
pr og_ucé5an OB %@ﬁ#‘%ﬁ(@-g@%gﬁ"&%é‘?’o bR BB e RABL4SIN

i nding as ' r Ei . e 1p i
un value. (" greey TR’ R ofe RHAR (5 PSR R MiskRn SRR
0.3. 8 stafing of TF1l cells in the PACS based assay described in

the Exanpl Table_2). ThiS.i f er abl i
10 fora" 1Blbogh grar aohgen pog BRI 5L Bol fesRheeh e FguChep i bes e
fold, at | e@skddelnteh d @berity liGidflsmeich < @lolen Myt 1 Dlel et@Bin pdp + 91

at least 3.0 fold. 5 Additional assays include assays for pain
reduct i20n, as described later in connection with the nmedi cal uses of

t he present inventi L1 i ticularly desirabl r j

appl i catio Olteﬁ’é?%%aﬁ&’ éﬁt“i‘aﬂ‘i% Bﬁ%ﬂ%‘?’?@a{?ﬁ%ﬁ P ]ﬁg‘%é g?é glg ?en%gf()ﬁ?‘lﬂe

ant agoni st Sefeated lont 8 RoRBAMBAG JefudneeR6wn o Fighee Ak Nbloe Speeeiats
thereof that have at least 75% amino acid sequence identity therewith (e.g. at least 80%, at

least 85%, at least 90%, at least 95% or at least 98% sequence identity.

25
Each chain shown in Figure 1a & 1b has four framework regions. Thus it is preferred that
at least two, at least three or four such regions/variants thereof are present.
Most preferably, all four framework regions or variants thereof are present.

306

Where one or more variant framework regions are present, it is generally preferred that
the these regions do not include amino acid substitutions that would result in a change fo

an amino acid that is present in a murine sequence at the corresponding position.



10 Desired antibodi es/derivatives of the present invention are

sel ecti veypRodofaad2zg hey bind with greater affinity to TrpcfAebhasodioss
TrkB (Conpare the black and white col ums in Figure 2, for exanple).
For exanple they preferably have a binding affinity that is at |east
2 times, at least 4 15times, or at least 6 tinmes as great for TrkA
than for TrkB. Hi gh binding affinities to TrkA relative to TrkB
result in Ghestemnsmlimgct dnrint ycids thabcdndwerned fos komparisno essi shewn si o HEP

effects. 20 Bi ndi finiti can be readily assaye y.cqnparativ
bi ndi ng. st 66 B9 LEGJan gy tdoipadielic st Breuia bt fof AR
to highly prghigssgenant fRofiIRRe@hmiddQcRh 88&M inl AVEEP 80 mVDNEPGre
conprise one of the follow ng conbinations of |ight and heavy chai ns:

BNI NH3\&.3, c@xhdgr@ivb be apn-28irBrhAVHBE e osiTihesde traldacs erasiderst] o be tiurige kg

the assay illustra by Figure 3. .Preferred deri.vatjves are.
or 1 vat | ve6h T ik oV esder s R st ¥ K 2in e
20091098238R&#dsEP2009/ 051285 9 These have nunerous applications,
i ncl udi ng those di scussed bel ow. Medi cal applications 5 Antibodies or
derivatives of the present invention can be used in nedicine. They
can be used to treat varipussdisordersiegndition S t—out in
various categories below |1 gfoiﬁnvent i%églcﬁﬁﬁs prté)\l/.lﬁgéﬁgn;ﬂ hod of
treatment of the bel ow nmepti oned condickidadshovm ¢h caRpineses
adm nistering to a subjec}, suitably a mapmalian subject especially a
human subject, in need thereof a thdrapBkigwal |y ef FSidieve grount of
an anti body or derivative I I ed—heggrmsuch thgt—the|condi ti on
is thereby treated. 15The ?Ee&g)ﬁ?ﬁ}m% al so ] rovi des use?of an fanti body
or derivative as describefHwevetimii M the ganufac¢ture gf a medi cament
for the treatnment of the pelow nentiloned conditilons The iinventi on
al so provides a kit of partlslg]@cﬁﬁ?m sing aP anti body oR derivative as
descri bed herein together w:tiAnstructiogs dirgcting-theuse thereof
by a subject for the 20treaffl?rllgnqﬂﬁr¥ t he b§| ow ngnt i ongd condi tions.
Here the term"treatnent” includes therapeutic treatnment of an
exi sting disorder/conditign. It also includes prophylactic treatnent.
It fur a&er Thugihg gesentage effiamagisaiionor ave op T sy ek derjaisgayshastiued
even if a i I : j i / i .S{QE r
exanpl e, pg' ?]a{n‘r?rr‘%ac%c% Sgﬁﬁttg&%ltg gﬁ?g? ﬁ?tgiéﬁ%eﬁaé é:?e%géiﬁ% glfo“g'?[ ?%é medi cal
use i s in tdvixhics pataent of pain. 30 According to |International
Associ ation for the Study of Pain ("1ASP') pain is generally defined
as "An unpl easant sensory and enotional experience associated with
actual or AgtNhiflesil 5 &oHAATe noi-nfiERE bRl bub&iior@hndthom
damage or both". "The essential 10

15  non-conservative non-murine substitutions.

However conservative substitutions are most preferred.

Amino acids can be grouped as follows:
20
Group I (hydrophobic lateral chains): M, A, V, L, T;
Group II (neutral hydrophilic lateral chains): C, S, T, N, Q;
Group III (acid lateral chains): D, E;
Group IV (basic lateral chains): K, R;
25  Group V (residues that influence the orientation of the main chain): G, P; and

Group VI (aromatic lateral chains): F, Y, W.



element in all forns of pain is the activation of specialized

hi gh-t hr esvlpcdogo/geggagpt ors and nerve fibers to warn the opgaRipSshoakizss
potential tissue danmage. The invol venent, of inflanmmtory cells and
processes is a common el enent in many pain states. The term "acute
pai n" nmeans i medi ate, generally high threshold, pain brought about
by injury 5 such as a cut, crush, burn, or by chem cal stinulation.
The term " dhmesrvetivsaionnd acd suhstthtibesy aita] subrtsnisors dictwosh bmina dvichoftbelsaene

pain, both of inflammtory and neuropathjc.otigin..It is understood
Phat  chr on o MBTER ronrahYs BRiToR6R s biisdyaani pb fHebi Gk .
nonths or  yeahiser@iifaRnb8oGRNt i nuous or intermttent. 10 Antibodies
of the Eresent i nvention can be used to treat chronic pain or acute
pain. TRe treatnment of chronic pain is preferred The use of

anti-TrkA I i i reatin i hed S di SCUSS i.n, WO .00/ 73344,. in
15 o 05/ 0o TRHE S ek o0Rs <3RS frRalieERT S i A PR fhind.
exanpl e be igpeagiedtied abihitibodyr Odriviatiee &hé Pk invRANSY 188 LhktdiS funktisiRey
stones, endonetriosis, IBD, Crohn's disease, post surgical adhesions

, gal | Dbl adb@actsrigifes, headaches, dysnenorrhea, nmuscul oskel etal pain,
sprains, visceral pain, ovarian cysts, 20prostatitis, cystitis,
interstitial cystitis, post-operative pain, mgraine, tigemnal

neur al dDa, Ipadditibn erbibding® Bike/ 0rs pefends thapan Mmtds8p 6t ddriedtivd dffthe present
trauma, neuropathjc in,.pain associated w th nmyscul oskel et al

di seases, rh&dHeR BiS gﬂi’l‘q q’lﬁ'}ﬁ?qké‘}g FdeawaEths Podigg of R teshrke-
spondilitis, periarticular pathologies, oncological pain, pain from
bone netastases, H V infection. 25 Various nodels are known for
assessi ng Ppadferablyditcaerphlee o kldcking scredenngignenortrdoe Bicdayické nétivdtds ies

t her eof . or exanpl.e, th oci.cepti ot pl test can be
used, as divgoélilcggtéﬁmfl %%Fdiggﬂl?cbl?‘ﬁﬁg Qgﬁggéﬂﬂ%ﬁ[(&ﬁ%ceg%eri nment can
be carnged out according to McMahon et al., Nature Medicine, 1,

774-780 (1995)), using the antibody/derivative as inmmunoadhesin The
ant i body/ ddhpy s preferrsd that isean anipooisholamgor yornaaivities ihdpesd nf NGR

adult rat for,. i f t.hree wee r an.. osnotic, mni- . ~The
noci cept i ofr‘?mdﬁg tgglﬁlrlé‘gt Ifa}%lle{ éhalnsang%%ﬂ%gt"@ajsgl{e rﬁ’{’g&l@%ﬁi@ %&V% Vegﬁ}qu?()f

pl ate test aldoildiyig anthe ieAbiRChitably pRivht thERMctidiAE hetivaldof TrkA. Inhibition
385-393(1953)), .which m.mcs hyperal gesia situations follown

i nf | anmat i Oh Betiongl actiatiompalik Aty antiBodies 4nd demimetivss tietaspeandsadiol nul us
i nduceggi naﬁél%&iaam%e a response (paw |icking and/or junping) which
presunes an integrated coordination 5 higher than sinple reflex.
According to the test the animal is put in a pen having a plate
heated to R’pe. desired tenperature as base, usually 56C. The | atency
of any of tMAFOPLRPBHEEsCAUFsRAN PeRIHy and junping) is neasured in
control animals (treated with non rel evant anti body) and in those
treated with the anti-TrkA anti body/derivative. 10 As an alternative
to the hot Apdtatderd sssiy, is theeclassical P2 v eritreemponiaevitich PO cedls bre inabatad

assessgd. Thi st ,is djsclosed by Porrg and azzuti in.Frog.

Neor obrol . MHNGERDS eS8 SR SR et o b ine e

i nvol ves asg@asbmer NOE-ih@REE hbBici oWl Thik SRRBINGS; (¥ BN Ed/RB43 %,
subsequent reduction in paw |icking when a given candidate 1s

admi ni st er 8mplgor to testing. Saline is typically used as a negative
control. 15 The Chronic Constriction Injury (CCl) nodel is also a
wel | known ani mal nodel. It involves chronic constriction of the

sci atic nelygnotind absay UsedntOintabaes prodite £f ODASMEICnAIbRe of g(@ater than
neuropat hic nature. This nodel descri bed by Bennett and Xie in

Pai n, 33 87-nilg7lkdgigs)binding wlgsf UbsEatehbx o8y 2 Mag preferably dheanpl e.
50 Ca . ) i . ) .
treat 2;?1': gﬁgg@?gm%gg%ﬁgg%éﬁ?é@éﬁ Sr%eg%@&#‘iﬁg at'i‘.ﬂtgﬁr?ﬁg eraction

In a further assay, preferred antibodies or derivatives thereof provide an increase in FACS




Furthernore, as an alternative to sinply providing a bl ocking effect,
t he anti bodi es/derivatives can be coupled to a cytotoxic agent and
can be used to target cancer cells expré&ssing TrkA, as discussed

later in further detail.. 2009/ 098238PCT/ EP2009/ Q5128 2 1t 1

not howevgﬁtawgt&@s%lwa%w@g\gﬁﬁ@&%e%ﬁaw&jﬁ% %}@W% ties Teble s,
ADCC (ant | BAdYs HRREACAL irtRlbbe SRALAT AdoBYMBIONL G it Banifitte i frak & A1
i Mmune response i n ch anti bodi es/ deri vati ves, coati ng target
cell's, canlaasikes fabdnit leabtr?el fold er 4t deaat 2.5 6HMd. Myst pheferalyly tidsaileasy 3.0fpldT
cells, by conplenent activation, etc.) Neuronal disorders The

ant i bodi es_/ derivatives can al SO be used in the treat ment of yari ous
neur ona dicRGASss ifthudeldlag @ daBleNR ibA%s ABidiBariaRs ek alch A
can be used to reducée the formation of neuromas. They can al so be
used in t héhetmehtalesds ofthepreseotiayearien afff iv particeler desirablagordnedicd sed

15 lier, NG-.h tential. .in the t f, i 'S .
dr sease, b IRALOTBELRS SHbEgsHIG el et & RedurhRl FHcidass
in pain sensikhast bthe phirBQEhRS/ derivatives of the present invention

may be useful 1n such treatnent's to reduce undesired agonist effects
of NGF (see also the "Conbination therapy" section bel ow).

20Furt her e, Ihe,antibodies/derivatives can be used to fr . :
neur opé‘?h?@feﬁé‘i’%ﬁn%ggd@?/ %Vgglg?f g e ﬁ'in erﬁgwg} P as gl ecllnat%’aétgﬁ% bipd with
| esion or ?r&ﬁ%ﬁﬁﬁ@'t@ Tre tHah@o TED QU MBS tiesBladkitink ariim leoluynndiis Bipder2s
25A still further application is in the treatnent of inflanmatory

di sor ders. fGRamplee| eased by mast cells, fibroblasts and other cell
types in the peripheral sites where inflammatory processes occur. In
particular, mast cells appear to play a fundanental role. They
produce NGFoaaghngile tHeg peerablyibaee ekindimgaffinitythatdnatiledbt 2 tines, et iepstar s

at their surface. The NG/ Tr KA syst pear 0 nedi ate nastocyte
acti vat"ﬁontl@fﬁﬁsmfcﬁﬁéﬂﬁﬁﬁ@%ﬁﬁcﬁf?%éorﬁ@@gﬁ@e%?i ack mechani sm whi ch
allows | ocal amplification of the al gogenic inflammtory signal.
Exanpl es of inflammtory disorders that may be treated include

i nf | ammat orEigh bindingafffitities torTrhArglativesfotTrkid desok int greatprdeldct vitegidanlower
ost eoart hri ILS r(?eu t.i oigél g{t hritis, asthma. 13 Qther disorders As
di scussed &EKof BRdes ifeetietti ential use in the treatnent of di abetes
and | eprosy, but 5has undesired agoni st properties, including an
increase in pain sensitivity. Antibodies/derivatives of the present

i nvent 26n rRipdibe affiitiesican he sadily esseradhyrrompeistive Binding ghdiesi suelas those

gglog:,v;sf ef fi gs}trsateafin %ﬂéiee al so the "Conbi nation therapy"” section

Turning now to highly preferred antibodies of the present invention, these comprise one

of the following combinations of light and heavy chains: BXhVH3VL3, BXhVH5VLI or
25 BXhVHSVL3.

These gave the best results in the assay illustrated by Figure 3.

Preferred derivatives are derivatives of BXhVH3VL3, BXhVHSVL1 or BXhVH5VL3.

30
Tt will be appreciated from the foregoing discussion that a wide range of antibodies and

derivatives thereof are within the scope of the present invention.



Combi nation therapy 10 Anti bodies or derivatives thereof of the
present iwgeodsroose3gay be used together with one or norepotiesiostiihye
agents in conbination therapy. They naygbe used for sinultaneous,
sequential or concerted adm nistration i'n nmedicine. 15 For exanpl e,
the anti bogyeQrha9€himhably SRS, iﬁaﬁahg%sws&s%b%wges' ¢ opi oi d.
WO 06/ 137106 expl ains that "small ‘anmounts of nol ecul es able to bl ock
Tr kA biol ogical activity can potentiate the anal gesic effects of
opi oi ds. Syech..opi 0i gds .i ncl ude one or nore conpounds sel ected fromthe
foIIomﬁng:“@%?ﬁﬁ?ﬂ@ﬂ“ﬁ@“ﬁodeine, di hydr ocodei ne di acet yl nor phi ne,
hydr ocodone, hydonor phone, | evorphanol, oxynorphone, alfentanil,

bupr enor phi ne, butorphanol, fentanyl, sufentanyl, neperidine,

met hadobe, Améibedies o1 asrivigivgp okiip ipeasent ipentien ensi isaisedimamedieing.
pharmaceutically acceptabl e derivatives thereof (e.qg.
pharmaceutically acceptable salts thereof). 25 Alternatively, the
ant i body offheecdrMadused tonesat baridus ddordarstonbitioad, ko ket bhiEihandow dategorie or
nor e non-oBioid anal gesic. A further conbination is that of the

anti body o elg®r i vative with NGF. As discussed above, 30 the use of
NGF in the treatnment of various disorders, including Al zheinmer's

di sease, diabetes nellitus, |eprosy, etc., had been proposed, but

i ncreat@s iThe fraienticethss provideya hathodef neatofeatbfahd silowg nfentonelgondisitns

[ d i pher al. . Again, b I, ] i b
fer 1 vat | ve “BH R B TER BT RURA DRSS PRI Y S b reabted,
thor eby V0, 3999/1988238ECTH§RFO0R 544851 4roERbt oGt BRRbody o

therapies nore attractive. A further conbination is that of one or
mor e ant i bdditedivens desciilwalticvas swh that éhquoadision id thereby ireated. oget her with
one or nore other antibodies. A preferred conbination is with one 5
or nore other anti-TrkA or anti-NG- anti bodi es. Such conbi nati ons may
provi desi ngheasegtid dlicaevidedudelofal hitthodPer ArivaRveadesériRd Reearl Heks

di scussed herein, relative to treatnent wWwth a single antibody. For
exanpl e cominpleiushef aonedigignent fordhetreptme of thedetaymantianet gondiisongst

the nost effective in assay procedures used herein may be used. 10
Phar nzaceuti cal conpositions, vehicles and routes of adm nistration
The anti bodhesivdgtidvelsd pesided a kinef [ureSembprisiny entithddg anddBrative as
adm ni stered by any appropriate route. 15This includes (but _ is not
limted toficscrbechpdpindegsaior withApsagiiens dirapting the psvhesefdy a subject for the
subcut gpeous, it sahs BaheH e ﬁﬁéja)ﬁﬁ$ﬁ§al’ parenteral, intranasal or
dermal adm nistration. n? s the Invention provi des a
pharmaceutical conposition conprising an antibody or 20derivative

t her eof toggth%r W th a phar.mac utb%all_ acceptabl e carrier or
exci pi ent . CPHENS T FEREEPH SPF VARSI VPR TEYPBERENLIA) SHE BRI ni st er ed
for local apBldef@ddbnb}t alsBlifdhdel ?r@h?faﬁt@@@éa‘ﬁh&ﬂ%!furﬁfer includes the
intracranial-typically in a cerebral ventricle-or intrapericardiac or
i nt r abur sakipebératipmef ahefos muud adviersa symptog, ¢vweg et padieniaf ngloduira of a given
25f or ati,ons, (in the formof. pil.ls abl et.s, ,capsul es) or of liquid
For mul 22, oSOeHe Rt P S kb beh iy BRICETReATBASE Lomposi ¢ 1 one
for parenteral adm nistration commonly conprise a solution of

i mmunogl obulin dissolved in a conpatible, preferably aqueous

sol ution. TW& 30concentration of the antibody/derivative in these
formul ati ons can vary fromless than

A preferred medical use is in the treatment of pain.

30
According to International Association for the Study of Pain (“TASP”) pain is generally
defined as "An unpleasant sensory and emotional experience associated with actual or

potential tissue damage, or described in terms of such damage or both". The essential



0.005%to 15-20%wv. It is selected mainly according to the vol unes
of the liquid, viscosity, etc, and according to the particul ar

adm ni stration node desired. 15 Alternttively, the

anti bodi es/ derivatives can be prepared for adm nistration in solid
form The esmietiddialorsmilpeinds fsiandentinn ohspschatiesddrigh-thirshpldgeceptors and

m The e feindoisicAeian oh
m or ocryst SR RBUS Peang e R A AR D aBb e Bobementet, cucn

as | act oseyflampiaAdrgRellPaRIPrScessss iy Aconahah elemedtth dlanF’@:BiﬁQg@s_. The @A N
starch; 5lubricants such as magnesi um stearate, colloidal, silicagn

di oxi de: s lseteaniy'snesng immedistgcemarads ighrthieahale, painprowght Abgy Gy ey

such as. m nt , and th salic Ne R r ir i B

adm ni s? ra?lfcgr?s &93 ’8rnué£’ibnc ’ﬁa)é&ﬁ@e P%%M@E?oﬁ%ﬁe%y%ﬂl?ﬂ Bs 'é‘? used

| i posones, heek! ReaRSHkesherther ARk, 6ot olimesgber @ neafopathibQrighc &
injections directly at a site affected b¥i a ﬁji sor der /fg:l ose thereto
is a pref eisdeistaad tht chigricmain ofigni il Teftizelyilengdyetionstor graapnledppnthspr
contrast t ' : i.es, WO 06/131952 di scusses the
use of var ?%%g%dn%alﬂ@%?ﬁﬁgP%@%?@g{eﬁﬁ the treatnment of pain. 15
Here it is explained that anti-TrkA antibodies are suitably

adm ni stered systemcally. System c adm njstration.can be rformed
by i nj &8t Swtibedigs oféﬁq:,pzieﬁ% entiRn cap R osed tPEgLIhEInIc Bgp Bﬁa‘iouﬁetl?aé’?/enous
i nfusi on, subcutaneous or intranmuscular injection. Aternatively,
other fornms of adm nistration (e.g. oral, mucosal, via inhalation,
20subl i ngudhe yreateteat f dmegniapaividyeelowed. | f desired, however, delivery
of the antibody/ derivative can be perforned by |ocal adm nistration
(e.g. intra-articular injection or subcutaneous, intramnuscular

i nj ection) 7 ukd16F AkiCTRIAt MatiBbdiad Thkeh@l Hdi® BURGussed WD 0YT334H fA

anti body/derivative will suitably be fornulated in a pharmaceuti cal
conposilbi oWams/asp 4Gansl OV Ot4eél F1AS2Frde¥errplat e of adm ni strati on.
Solutions for injection will suitably contain the antibody/derivative
di ssol ved or dispersed in an aqueous nmedium (e.g. water for

i nj ection) &g pARRhAPI 8kAnsle Bt aisotingd Er0p of dedoluifihgrsnanstitis, kidney
30mol arity nodifiers (e.g. Egosphgte, salt and/o Qfglextrozteqi. %16
foute.  Thtoneneadoastiofis,dBDe Ca Sikernppe Il eSipipy @}l bjagder stones,

nmodi fi cati Qns, dependi At d sl
esponse,  JERRET: SE ol RO ARl Rt A, Wodtt palf ol MRS
clinicab higséseitits, Suiitigbitsstited conitis, phskdpeativielpaitty nfgreine,dtigaeinhlrsuzlgia,
| ong duration of action., In particular the ¢linical effecgt. of. the

ant i bodyf olFeBVEE PEEWAR/SE PRt np%ﬁsSB%‘af&g WG e, W%@Ec By, pain

det er i ned Lt A AN, Al SHEhERal Eideds O BERABIoi@RYE debomtiits, ankylosing
ant i bodi es/"derivatives 10 may manifest ciinical benefit for a |onger
peri od t harspbhdikitis, pexdrtictian pashohogiese ommlagival paindeietondonamatasiesasdhi
bi ol ogi cal nmatrix such as serumor plasma following its

adni ni st r atP5RO%n | ight of the intended | ong duration of action
(i.e. ap effect suitably lasting at |east one 15 week, or preferably
at least two weeks e.g. at least three weeks or at |east four weeks),
sui tably t Héarams noldls/atkekiowat fov esspmingtpairaandioan be vseddn s@eeig ects at a
frequency of ﬁgo(ii rea{.hag once per week e.g. not nore than once per
two weeks cARtGAHESIRvVatYRSdieTiars or once per four weeks.

For example, the nociception hot plate test can be used, as disclosed in WQ 00/73344, for
30 example. The experiment can be carried out according to McMahon et al.,
Nature Medicine, 1, 774-780 (1995)), using the antibody/derivative as
immunoadhesin. The antibody/derivative is infused subcutaneously into hind paw of an

adult rat for a period of three weeks or by an osmotic mini-pump. The nocigeption



20 A suitable daily dose of the anti-TrkA antibody/derivative wll
typically range fromO0.1 ng/kg to 10 ng/ kg body wei ght. (Using
humani sed anti-TrkA anti bodies and a Cd1 nodel it is reported in WO

06/ 131592 that significant anal gesic properties were observed_ in
exper i ment ghsitinityisievelpgied at intesvdaigiingot hat Py teef, (Bdily prsliegdimpasies. Phar.

dosages may_of.course . . Ur A

adm ni str a#’fpo JIHSW%OZS%%&E%%? éﬁ%@%ﬁ%ﬁ%g}@gﬁhﬁg@@@got hr%)ugh
di rect andinfle@alatizeer patigalamge tothenéve TMewocioeptivetstimalie indaes ihlvech a
tumour site. For 30 system c admnistration, doses varr¥‘e fro q%‘i,@S .
mg/ kg per ey atesPews (B kiskipe pndianumpingh Wik rasyagean [ieaded fapplipation
region of the r f NEVm A L :

i i < er 10 BBl e MR E BRER o p BAE L B b ng g plate
par ti cul ar héaeadab theddshed fehasrature bs bdse, wanalisbTI¢/ Toe Jateaty vdangiod twhe
range of about 5-30 ng/mM, preferably 17 petween 10-15 ..and
mai nt ai n t;ﬁsgoqsa,@pwﬁwkmga@ }l"é’ﬁplﬁérlﬁ B}Ta%‘tfe‘{)linﬁ@n tappnaglﬁggg{eaﬂﬁ%@d}on
resul ts ar i aGh £%80dy) Bhl S oV dRANAEPHE 8h/TRAR WAy R ARRESST NG

t he stage of pancreat’i’'c or prostatic 5 tunours are baSed on the
measurenent of the prostate specific antigen (PSA) in blood, on the
measur enent.  of {he survi val t'ime fo#ganc%]?as.tunoursf onl.theb
_rreasur@:‘?mntd‘sé%latﬁ@a%‘fe(fwﬂ?%oép Al iRstnie PgHC wa?ef‘g??}?f(% T HEY St ases
in the casg.afpaiy ttsétq?&fsclbéfda%év Porro and C@%aufi 8¢ ProgMNeabbien, At5dshen7

| evel of a tunour site, dosage e ends on different factors 10
i ncl udi ng (1983} yplevasotsed &1 WA/ B (196. Wbinvalves asspsing, theafegdrefioniip Raikany

th i abl es. , Dependi t . i . i G s
Goses may. TRPSRS bARATGHE Ry ot e e vl iRk whOiEd BRE L jgue i
adni ni st er g@mmididted poneaasaarJulihe Bavsioally. usdbadihadpatier cdnel.nat ur e of

t he therapy, humani sed anti bodi es/derivatives may be elimnated nuch
more sfidwy and require | ower dosages to mmintain an effective |evel

in the pla han -k I3 ' is ' qgih
affinity aﬁfﬁ{?@bﬁ%“s%@ﬁ é/{g%%v@g? (ng%hﬁggtlrgglts ? %/ﬁfe?ra%;\ég é%@gl rglé]ﬁent
and | ess siipailleg chivair stnbticént éfiheioksichawierngd iowed fafabiesingnt oPdrdhe

t herapeutically effective dosage of ,each antibody/ derivagtive c

det er ni ned pamrqfﬁglewa@iﬂéﬁ%gﬁﬂw%e éskq?qsprg@dﬁ:qupgﬁﬁqda&ei g ?@Hg&’%ﬁf
necessary, : ' ok iIce side effects) or

i ncreased (1'?2%?%??&%?% 1%%??%?{?/)@@1%%%? %)? Q)t{d(&)ﬁggm ni stration,

prepar abi ons of anti bodi es/derivatives of the invention can be stored
by being frozen or |yophilized. They may then be reconstituted

i mredi at el f-4¥6$ore use in a suitable buffer. Gven that

| yophi l i sation and reconstitution can result in a loss in activity,
anti body adm nistration levels can be calibrated to conpensate for
this fact. Theanticatsséterivatines camnismbeyiiesd it thedrealmgt efraneBdi es tend to
have a greater loss of 30 activity than 1gG antibodies ). A shelf
life may al so be assigned so that antibodi es/derivatives are not used
after asceryfidis Qﬁ{ckﬁ(éxglfeﬁTﬂ@ﬁqﬁe iRbrag S ek A REthIN GB AeSthednvolved in
applications WO 2009/ 098238PCT/ EP2009/ 051285 18 An _anti body or

deri vat i ve tumensdsvelopmenic(es: efrrastate ané pacerstie sancews). Jadsgd ipcdrigin forms of

di agnosi s or_prognosi s 1. I jist ] i

above in reqaﬁ$qrb %XSQWER:C%F g@?‘é@l@%tﬂ%ﬁ%@g%ﬁﬁ @ |{ h%gﬁﬁeergiggl §t%§p
facilitate yei@ed theBactith INGF Raspéssivie tb uignlilcantdy ledne, thaformatioreafoci ous
mar ker of the insurgence of Al zheiner's disease, etc. It may al so be
used in thenegragasosi s of Cl PA (congenital insensitivity to pain with
anhydrqgj s"). This is a hereditary, recessive, autosomal syndrone
characteri sed by 10 recurrent episodic fever, anhydrosis, the absence
of reacti oNArthefAGeCERN altermativatoel simplypadading e blckiapietfactathd a t endency

to self-nmutilation. It results frommutations in the TrkA ghem% ]
antibodies/derivatives can be coupled to a cytotoxic agent and can be used to farget cancer

cells expressing TrkA, as discussed later in further detail.



The present invention therefore includes within its scope a nethod
conpri si ngoabdsaiosnsng a bi ol ogi cal sanpl e obtai ned from acpav@pbsasd
contacting the sanple with an anti body derivative of the present
invention. 20lIf desired, the antibody/derivative may be inmobili sed.
It may be provided in the formof a diagnostic kit. The nethod may

t hen include assaying the binding of the antibody / derivative to

sai d sanpl dt is nohayeexert necetsaydo ooupdeithkianlvadias/desimatbres to thxidesiPE€d, this

may be don ith reference, 25and/.or to.a positive control (indicating
T heatt ny Sribe-impaRleg Redfinf ity e esbon st
presence/ | ivkedH Hei0edied/daiveli =l BleEdating tarfe@kelfll 8ANASL tRerRYIRORBR: to bRk
anti bodi es/ derivatives can be both marked with a detectable marker or
can be Snmiykeasysiemhe-g by heehabikepmplemensadiviiemetta)t o i ncl ude | abel s
or any 30ot her detectable noiety/noiety that can trigger a detectable
change.) WD 2009/ 098238PCT/ EP2009/ 051285 19 specific anti bodies for
t he const ameur®@@l @8&-defs human i nmunogl obul i ns). Al ternatively,

anti bodi es can be marked directly. A wide variety of markers can be
used, e. g. radionuclides, fluorophores, colourings, enzynes,

enzymati c %@%{'xﬁl?otd?e%/deﬁwé Cals%ﬁ?e%s@& ﬁ-{thg He iR & Jaﬁ{)]&sq{eﬁfbrnﬁi’ disorders.
i gands, etc. In particular, for diagnostic or prognostic | nmaging
applicabi ons, a detectable agent is conjugated to the anti body that
is detectabl e or rked with a. .detectable radi oisotope (e.g. a

r adi oi sot op¥ infieneLebosP R edicT v escet Pt dpjeckse {hf Eohmafton of
par amagnet i,g,;dgp0er 10(with paramagnetic atons or ions, such as
transition e‘]]emants, actinides and rare earths, in particular,
manganese |1, copper Il and cobalt I1). Inmaging procedures may entail
the intravenous, intraperitoneal or subcutaneous injection (in

[ ymohat | o ey RiyAS BEREAL B8 FRetaRes SRR AT Rt Bt Rstifud ray
use detgCt @hdicd AF hadioruel ise & BRIt&R NN of SUALNRE s AkkARE, thit Bhd PlediRd
counters) in the case of imunoscintigraphy. I f a paranmagnetic
mar ki ng i s agemst propsrissdincladniNR irgsesse mopast sansigaity. Hantibedigs/dartyatvesend the
appl i cations,  The ant.i bodi es/ derd.vati,ves. thereof . nay be.used a
SPorting porerh e Rl B B R S bR S B Bt Rl N atferef
as design tNIGF &see 2o THeeCombyndion 8RN eELHBY boldg)or nore

bi ndi ng/ functi onal assays and may therefore be part of a drug

devel opnent program They may be used for tissue typing, for forensic
studie et : ;

oy Do s ed Tt T rBod BOH AR STRRLE bt HnioBln SRR £k ileo
whi ch Tr | c Abdwen@his gndydreefoc{atrd witthe tesibhloAa kiystinaign af drtne)vosyysteen.

i nplicated. They may be used to study binding and/or activation WD
2009/ 098238PCT/ EP2009/ 051285 20

Inflammatory Disorders

25 A still further application is in the treatment of inflammatory disorders.
NGF is released by mast cells, fibroblasts and other cell types in the peripheral sites
where inflammatory processes occur. In particular, mast cells appear to play a
fundamental role. They produce NGF and at the same time express functional TrkA
receptors at their surface. The NGF/TrkA system appears to mediate mastocyte activation

30  through an autocrine positive feedback mechanism which allows local amplification of
the algogenic inflammatory signal. Examples of inflammatory disorders that may be
treated include inflammatory forms of the urinary tract and of the pelvic region,

osteoarthritis, rheumatioid arthritis, asthma.



Al'l of the above applications of the antibodi es/derivatives are
within the scope of the present invention. 5 Nature of antibodi es and
anti body derivatives It will be apprecited fromthe foregoing
description that a wi de range of antibodi es and derivatives thereof
can be used in the present invention. 10For the avoi dance of doubt
the terns "O?Q%tj{gpod&es" and "anti body derivatives" are di scussed bel ow
in further CT%Rht i bodi es 15 Antibodi es of the present invention
can be in the formof any desired i munogl obulin structure. 1gG and

| gM are however preferred, with 1gG being the nost preferred. O the
| gG i sof or As discgesad palipn BICET haspoteptial vse ethe freptmenicalslighetey gedileprosy, but

i ncl udi pg . 20 The .ant | e CRLITRL LG ¢ on oas i ncl ude one
or m)reg-;regi]llgjstc)%?‘?sd eﬁ%éitaﬂg?i %éﬁ%ﬁﬁ ?/1 cﬁl{c)i& gaags.}%%ééé g}jﬁa\/l\nﬁtg#sgﬁﬁy’anot her in
nature. Mpeiibpded/ddrivalives of tHeepresentiByeitioy haydedeefuVaduDitat et tsredioe
present in the antibodies, but other regions (especjally constant

regi ons) atidgsived agontst giferinelNGF (segitaitiee Combingtiondhsranyf sedpndslovave
nore residues in common with a given human i nmunogl obulin region than
Wi th a correspondi ng nouse i nmunogl obulin region. Preferably, they
have at | e@®tnbHtifpn dlerdppast 80% at | east 85% at |east 90% at | east
95% or at | east 98% identical with the human region at the am no acid
sequené% | evel . More preferably, there is 100% 30sequence identity

over one Oy RE& N MR Te8 HePDT of BrePresERIRIANbn RGNS topdhG B one

cases, however It may be beneficial to introduce cértain changes. 21
For exanpl ermiote othgr dotivalggsntsdh cembination thowpy hei arayds us¢rbfor simultaneous,

prevent/reduce one or r f.tﬁe.fallovg.n : a) activation of the
conpl ement SSIEE OBCT})CQE% RREHRIRG AT écdl%i'ysi s ¢) activation of T
cells d) binding to an Fe receptor. Mut ations indicated to allow
one nore of the above to be achieved are discussed in 10 various

pat ent §5 Ofer erammde, sheodntibaionderixaiieisanescantunest wileaanalgesic gaisdd.i n

ant i bodi es/ derJ ives of. the present | nwenti E .
oot ene No &V0 B 6 Reftint R RIS R Rk Y SR s Rl SRR 1Rk KiBlogioq
posi ti ons 32@vity3df pondfiae tddhalgesit Bfedidierf dfadiad. numbering systen) of

t he constant heavy 15 chain region of the 1gG nol ecul e and suggests
that they can be used to prevent/reduce undesired activation of the

conpl enent | i.shi. 1 ndj . S0, .and
et o TheripeBPId AR, dop ok itst Corb i ies o (RITULIRE, i

6, 194, 361 exspdind, dthydinrbdgine tinogylnmrsidns dydrecodahe,fydbmbphos Seviorphanstan
IgG s. This residue (which is glycosylated and nma her.eb e -

i nvol ved i PXHBOTRPAES: ﬁbfe%tﬁ@h&’éﬁﬁ’ip@%i’g’r% Elgt%liﬂéwﬂifgﬂ%}lp*ﬂé@r@%é{gP’;Ppeﬂdm
repl aced w i BSfentadbdifd) éﬁdttﬂe'ﬁé%sﬂﬁ&%f‘ 188 ptabl
acid is corg{léeﬁﬁrﬁoggé%ﬁulgh%ﬁ&?gﬁ% ’Sééﬁr eor%i ne, asﬁa agl ne, l‘g:;al’jyélﬂcai ng aore
val i ne. US dedvaives there®f 194, 551 explains that proline is al so
conserved at paqsition.3 inh n.lgd, 1g02 and 1903, but not 1gx4
(whi ch haﬁ&%@?@ﬁ@%@ﬁé@@%’@%@??gfl?ﬁé‘@al). Resi due 331 is
preferaBly replaced by al anine or another amno acid, e.g. serine
(for lIge regions other 25than 1g&), glycine or valine. A further
possi bi | i t yAltirsativslyetheiastibalyi ardetvaive mayhstusedin; combingtiopdefapy arithame or
Lysine 322 is conserved in human 1gGs, and this residue is said to be
pr ef er abl y TEFPREEH K a@;l]ge(,g}cani ne residue, although a substitution
with any other amino acid residue is contenplated (e.g. serine,

t hreoni ne, glycine or valine). ) L ) .
A firther combination is that of the antibody or derivative with NGE, As discussed above,

30  the use of NGF in the treatment of varicus disorders, including Alzheimer's disease,
diabetes mellitus, leprosy, etc., had been proposed, but increases in pain sensitivity had
been noted arising from agonist properties towards peripheral targets. Again, by using an

antibody or derivative of the present invention, pain sensitivity can be reduced, thereby



30 US Patent 6,491,916 discloses that nutations in the region

spanni ng waboudoeskti on 230 to about position 240 of a PufmPb®Sds1285

anti body can produce particul ar advantages. Here it is explained that
conpari sons of antibodies that bind to to those that do not bind

to Fe sugg . ( i i {,on result in anti-CD3

ant i bodi es(?rtaka]l{é %SOF%@EQ%?}\B}E? Ité‘mfsat@%ﬁggogl 098238PCT/ EP2009/ 051285 22
cells. For exanple, sone of the preferred anti bodi es conprise a

mut ati on at, position.234, .a sition 235, or, at bath, Antij-CD3

ant i bodi es Acg‘FFE‘F’i %Of“ﬂ’é?%‘ﬁé}s ﬂ‘&%%ﬁ%’é‘?@%@?&ﬁ Qfé?t%“ﬁ?“"ﬁ%fi’é&lﬁﬁfeé‘?rﬁons
at one or BRI tog%éﬂ»hﬂp&e?@r%o@%%er gtthodes A gg%%%ﬁ%éﬁbnﬁ{%@n is%léaiﬁx one

238, 239, or 240, are expected to have advantag is patent al so
di scl os&s whutoraethennitibBloE) o6 ahaNGIHabolligGOuEl combinaimona mehymuovtded t o
have al ani ne atﬁ%o@h asitions 234 and ﬁ% dﬁ@s not bi‘?g to ttgaz Cl g
component  STCTESHPTERAN R SHYTEONF O FIOLe Ydhip HeRERE dstad BEclaldliys 0
Further, i trehtnc8kRitRhRRE]ctM8body BofkagiplOddnidifatdddot tdo@r i@ antiddies
affinity for dq only slightly weaker than the wild type but is non
lytic. loudumglitene amoggs tiRanosycedtive ésasstapropyduras asgst sgeiamey beaset
residues 318 (Qu), 320 (Lys) and 322 (Lys), to Ala, it is possible
to abolish Cqg binding. It points out that it is not necessary to
repl aceQ t hePhrhanhdutli®s coWBsionk,Yelicldd Ml Podi&s aXadhisirdBod bi ndi ng, but
that it will also be possible to use other alkyl-substituted
non-ioni c residues, such as Gy, Ile, Leu, or Val, or such aromatic

non- pol ar i gl!fﬁasd' : i : ne of
the three r@gf‘ ues I%ﬁdegrgggelt%gthae&ﬁewgﬁ%& %aphgﬁﬁ}rﬁ%\?m{)}éﬁgo be
possi bl e t appeeristacdutpol ar non-ioni c resi dues as Ser, Thr, Cys, and
Met in place of residues 320 and 322, but not 318, in order to
abolish dq binding activity. US Patent 5,624,821 further discloses
that repl aqilnGnERdsdBs: i Rbt kMR toikihpMBioneAUinhSmb bl MM &endhs, | Vi C
activity while only slightly reducCing (about three fold vveakerg
affinity fonbdtapeous, intsaphetienk ordhatntéral, pare@Otahcotghiasal lor deramal ses
because thedal.t. rati on destroys the glycosylation site and that the
presence of “CHIHEIWArate is required for conplement activition. It
poi nts out that any other substitution at this site will also destroy
the glycosylation site. US Patent 5,624,821 al so discloses that

mut at i ons \é"riws thejlavation provides gehgimassutical corapesitinecanimisingergyi apbbody of.

|1 osPhae e ER e Hin D st Bhaly P ke B R

Fc gamma Rl receptor. O course one or nore am no acid changes
(typically conservative am no acid changes) .may be incorporated that
do not subdthaaniibadics/derivalires spp hpifalybe glopusteied dor lpepd applicatipribyt i ons
are therefqr; te: 2 > ) Ant i bodi es
of what eve(r?[[i %%F) (li}l‘(g{ U?g%ﬁ%géaggg%/n?r télgﬁlr:aﬁ t‘%%?@ﬁ%ﬁﬁ?@%??ﬁ?‘?&%&i n
conbi nat i omtwipehicirdenabr tddabasil) bDldqed foratulqphy of byalgesdtiohraf gbli. 1 n
conmbingtion with different antibodies). Hybridonas capabl e of .
pr oducsﬁg Rommtisws (indhe F%@oqr}@él?%fa e C@%Eﬂémr At PogAuarens i e
wi thin the (5600 isibRCaR! @58 0hs), NVention. 23 Antibody derivatives
The term "anti body derivatives" 1s intended to allow for a wi de range
of structural 5 changes that can be nade relative to an anti body,
provided that desire func{_i qnal . RLO erties ar e ret ai nedI t.'I'hu , for
exanpl e, biAHIGERT IRPEFHGY FRRAISTEIOG SR, CrRRIA g " on ©
10Pr ef er ablyimuhbgloB@Iin &8dol8Sn 88mphEBle §irbREAUIY K ueBuRdRutRh, TRE € of
the functional assays descfibed herein. For the avoidance of doubt it
i s not @@ t kerceatrtiapf ofithearttdlodplerivptivedn s fatenbdonocdpeadefipmadessiean
O ot 842l 15 LATA0ls Sl ER By aboraflh Sl BARRR'or e fHiE
viscosity, etc, and according to the particular administration mode desired.



b) a nultinmer conprising a plurality of fragnments of said anti body
(referred to herein as a "fragnent nmultiner") c) a fusion product
of said antibody, fragnent or fragnent faltinmer and anot her noiety 20
d) a variant of said antibody, fragnment, fragnent nultinmer, or fusion
product, hmhengtzaelyj tha antibthllessiegivetives cazdbmpzrepgaed e aelwiititratifimis solik
term "deri atlxﬁz1 i nter ﬁ?eted br adl owto fragnents

5 T,
of the presdft ﬁ\%ﬁﬁ]?qdb‘ﬁ° gSambng b’f@f‘gﬁz E/‘%%Io? e S BHAE no
aci ds | Ongvﬂmntlﬁma@'@na& sdo%aa%fimé‘l%ch@ﬁgm%%eﬁﬂ%seg lg‘@ﬁéﬁﬁ%% AQB% FBBEON

shown in Figures la & | b for the heavy "and |ight chains of

present i nv@:mlemtsn}ucm\asﬂmtqmeeiretaam ygentdmgbhas elghtic hadRrimege] anom@‘agﬁl
fifteen at | eas wenty .am no gcid

br oduced, *ypiiesis suras EabE e B e Dei B s PO T BReR e S
ant i bodi es ggchsd &Ss%ﬁéﬂaﬂa &1t DR cBRIARS: ds Bnﬁ%d%@:hﬂ%‘dh@Qﬁbt@@zBﬁ in
vectors bearing the codi ng° DNA sequences for the variable regions of

t he heavy @huimacgtkttcabdrﬁhnmustl’@hms S}@mmecld@\b)’chm@;hmmhﬂ uipsest o
produce Fa? ments or a}fte e re(%\ygr g%tcoroduce (Fabi )2
24 fragmen 0565 T VAEPSAREY F?‘tnf‘lﬁlé)e% SF’ﬁ fIEE gﬁdl NS can be obt ai ned

by joining the variable regions of the heavy chain and of the Ilght
chain bé means of a |linker (Huston et al, PNAS, 85, 5879 5(1988)

Bird efl@!, Leeildnisetionatireathnatasiggyiectef by grdisoater /5lasstheretd %aﬁﬂ%ﬂed
expressed Bi o/ Technol ogy, 9, 157
(1991) ; Ské’?'ré’°§§§W?¥1§%%§F$§%ﬂ?‘gﬁ%8%?&J@?&éi?s (1991)) or also in
eukaryotic cells, preferably mammal derived. | ndeeda very range

ff f bl e I d_by Holl
0 & Aidso PRt ore l(éisi%'p@r:haﬁsql gy S 90T GAE0 1= oo
These are all: MihBbddis ﬁq&pg [& JRfesent invention. They can

i ncl ude fragnents consi st ng o I Vi dual VI | or VL chains
(somet nes known as "donmi n anti bOdI es" or "dAbs") or even fragnents

f id chaj d
e e oulSi el TR ) AR e
triabodi es,g @:}1{1@ n%%’angﬁgad% bdriBRmed b?‘ilﬁect{oheé grdoftnicushetfiefods

fragnent tl nmer Furt her nore, varil ous ot her noi et es can be
coval ently 1hﬁmioadbmlns imtramnonamf@sm,rsa@mwguw ipipamissuler dxechion.

|nvent|on as. to e be efl ertj.e

pr oduct s" eri st Oﬁﬁé u&%altlggfef 51 %UF %ei:% %aelfgjé{%‘lfl f2oh,

i nvent ixan. <hBBndRIIS etc Ry fag;b}:@)ﬁ@éﬂﬂ e be a d| agnostic agent, a

t herapeutic agent, a nar k| ng agent, an agent that increases the half

life of the product, or an agent that reduces imrunogenicity

(pref erabl ] he
Form of - PES e e BT sbar ity PR g ane BN e S b B R by el 07
predoni nantd&hlﬂ@@ﬁldﬂergedﬂﬁemﬁhﬁaﬂ ifjautiagersubtityneans innoneaslar h‘ljmmon) in
circulating half-lives of antibodies. It may al so have a benefi ci al

ef fect on tthe vigidtygtl aflige'eBéETUES in certain clinical setti ngs such as
t umour 2t5arget| ng. 30 The parts of a fusion product can be |inked
toget hei” chenically. For exanple this may be done by cross-bindin

usi ng het eriy mmmomiboagém@we will sERBB; befriodiadrii a@harmaceutlc

gl ut ar al dehyde, etc. he c of f te| ese are
pref erably Wsﬁ@ilﬁﬁp’@éﬁétﬁf@ ﬁ&tﬁ%%gll?l‘&e Pgﬁéﬂ:\’lﬂ&%égon ioh 3 mjection
appr opri at e, 60 %@%eﬁ@aﬁ%@i&%ﬂ%& log dﬁﬂéi@e&ﬁrhnté@ueous
provi ded enco e5|re Ion protein and cah then be cl oned
into a hostme@hin (agt ngteafmuu;eaﬂucbre ag Rprepato coneibingrappRppreduilisys ardy
be under_the control tutl ible 5 pronmoter. The
express¥d %8 ab‘FV’ﬂP@‘tﬁ@F ecgaﬁ ‘Pf@ i’)tﬁ’rsiaﬁiaBgiﬂ ’%633 ¥ andar d t echni ques
(e.g. by using immnoffinity procedures). Cell-based or cell-free

expressi on systens nmay be used. Fusion proteins may for exanple
The treatment regime (i.e. dose, timing and repetition), can be represented by single or

repeated administrations (e.g. injections) of the product by the chosen administration



The production of various cytotoxic immunotoxins is reported by
Thorpe et al, Monoclonal Antibodies in Cinical Medicine, Academc
Press, 168 (1982). Indeed a | arge nunbefigof cytotoxic agents are
suitable for use in inmmunotoxins. Such agents include 15

radi onucl i d@ge.such as iodine 131 or other isotopes of iodine, yttrium
90, rhenium 188 and bisnuth 212 or other isotopes that emt al pha
particles, a great nunber of chenotherapeutic drugs such as vi ndesin,

met hot r exatge ;3L AMRIsH @i GE-80h 8kl B s%@%&ﬁb&iﬁ@étﬁn@ ldBSendSH4Ch RS
proteins that 1nhibit ribosones (e.g.pokeweed antiviral

pr ot ei n, Ps exidoimnabuaiont afithaclinichl pispomse] & weolkasthe paticnlanindividwl and the
of 20veget abl.e .or.i gi 9 .0r- agents active at the cell surface |evel
(e.g. p osﬁ?“dé?’lfiﬁ%lsc meALWSOY such as Phosphol i pase C). Sonet i mes
the cytotoxic region of the imunotoxin can be i nmunogeni c and
consequently limt the clinical usefulness of the fusion protein in

case of chiSoitady the dnginGrk2bartibody/deryadiyy hasim lcagdaratianiof ection. hyedrtdculare

probl em of _t he. i eni.Ci tv.i s to express. in,fusi,on with,t

b1 i ng. doris Firb EES SR Aiobder Py ar ToEoGimg Adpit AR et Pl et
Wi th DNA ardydisttbtdrminddi forh dSingd sk ShlitHeRRoré catioTrk(Aeadibofies/dstiehtives
that contains the toxin expression cassette. 30 The nunerous positive
char ged0of mayonanifest clinienl herelis fenadongarpatioh than shatipnwhichdtsipaesengecan by
stabl e fashion, wi. js [ e.. i:ag a
fusi on par [aﬁ%ﬁe%é Q{%%%ﬁ@ﬁ%ﬂa%xé’agﬁgaﬂ %‘eg%’?lltalg %) y/O& ri \l}hlaatgil8 Q/g&&%ﬁﬁs IS
much nore sHaierad. | ess i nmunogenic than the toxin itself. After
internalization of the anti body-vector conplex via receptor nediated
WO 2009/ 098238PCT/ EP2009/ 051285 26 endocytosis, the expression of the
toxin Caus?ﬁli%.?@oﬁﬁ@ﬁﬁerﬂfed tlcﬁlg ﬁl‘gétlon JREENEe: arl derdlelifaBy ladtHAUR 1dabtCone
or cell-specific pronoters can be provided in the toxin expression
casset ti6. Thick, appefesabhy dideast treciwatksrepg iahiezastrigret heelsedret taavtefour weeks),
el i mnation of 5tunoy ells while mnim zing.toxici side effects
(Chen et alSviteRlRSerRBpody/derrvailie pipy 98 pmISIER 10 wbesffciiv #e fﬁf&#@%ﬁﬁ’sﬁl not
i ncl ude fusy i i i ! I 5 8 hree
fusi ons of q‘g%gzhétﬁoéﬁggggﬁﬁf%@@a%t@ggiﬁ?&gf ﬁh%ﬁdé\r{ﬁglﬁgspi%ﬁ%?g of

bi ndi ng | ongeekast omg pEO&BN ovecks. ot ei ns (e. g. serum al bumi n) have been
used to increase serumhalf life. Variable heavy and |light chain
sequences of the present invention may form part of nultival ent

ant i bodiges Nawitdpte SRRk 6F thy ah@ITrRAGNABodTIEivaitd RN picallerdke Woinoh!
is TrkA, or one or nore epitopes within TrkA. 15 Milti val ent

ant i bodi es mgfks e peoighaebady waghtone or nore antigens, one of which is
Tr kA Expression systens Many expression systens can be used to
provi de anti bodi es/derivatives of the present 20i nvention. For

exanpl e, pr@kaipiintmisey ahe bk santibelicisad 20! moéel ieh repobiad ac W | zed.
E. coil is one of the prokaryotjc ,hosts that is particul arly useful
For ol oni nc@ F SBRitba sigatisancaslessic PRRPORHes 1t ShRTEALR SFOCTISPLD feimals,
gr eat e I C i . i i . from
Pho | adtor Lrgos s B b arhooRs BORIEN Sl f AN WIS oo
pronoters cgmta@l) expression and bear binding site for the ribosone,
for the correct start and finish of transcription and translation. It
is possible to increase the half-life of the humani sed

i mmunogl obubi Ak, Qfovl 3% dhINISAE A RN REREMGE Curh Surb! RUARN¥PAtloR may be through

direct and localized injection into a tumour or a tissue near the tumour site. For

30  systemic administration, doses vary from 0.05 mg/kg per day to 500 mg/kg per day,
although dosages in the lower region of the range are preferred because they are easier
to administer. Dosages can be calibrated for example to guarantee a particular level in

the plasma of the antibody/derivative (in the range of about 5-30 mg/ml, preferably



30 systens by conjugation with polyethylene glycol (PEG. O her
single-cell organisns, such as yeasts, can be used for expression.
The host of choice is Saccharomyces, usyng suitable carriers provided
Wi th expression control, 27

repli cati obetnefil 046 mEneNshdxhbigtah Seoleesi dosa giPhapeaia afinagyuitiltitear i es
beari ng sequences of the variable regions of imunoglobulins have
been wel | FBpselrewliEgE ¥a#Y8E used in binding studies [Cesareni, FEBS
Letts, 307, 5 66 (1992); Swi nmer etal. PNAS; 89, 3756 (1992); G am et
al .. PNAS, 89, 3576 (1992); d ackson etal. Nature, 352, 624 (1991);
Scott & Snﬁfepnmheﬂhoés f@&&asﬁ&@ qrE9Ring Barstage df pancatatic or prostatic

Bi o/ Tecl m ques, 373, (1 4 | nse L’B{l cel |l cult, res can(gg i q d,
used, typi CERPYFS alfe' 3y wgt e ategugmensot DROpiRIA speti Hg A A1 81 blae
stabl e { ashj o, Qeadelhcht OF mSRAARR B U PARRLE Rulihiel) dhlRe SR ASRLRB!
system based on t%e Baculovirus (Putlitz et al. Bio/'Technol ogy, 8,
651 (1990) }he sloWingrt sntdbition of thfﬁmmn(fm megshms e theahbesofdmth ey bBwes.
used (Lard& & Fry, Hum Antibodi es Hybridonas, 2, 172 (1991);
Benvenuto etal. Plant Mol. Biol, 17 865 (1991); Dunn etal. 15PI ant
Mol . Biol, Foién@é}njéét%@t fche"ib@éltaf ﬁftlﬂhoul sN@thsﬁge gmc?sﬁm(eﬁﬁ&%hﬁ fablors S
al so possible to use tissue cultures of S to express, the
pol yt pépt i deduding thesyps, stagnend nelumeiodthe tmpgl @bﬁ:ﬂgmﬂmmtgge*@@@blﬁﬁ
obt ai ni ng human gl ycosyl ation patterns. Different isotypes can be
expressed. 1gGlL has proven to be the nost effective isotypa in 20 the

I nducti on @epeding mﬂﬁoﬁﬁeﬁ)ﬂﬁﬂ@ wmrnma:ﬂeem dbded Mapanesirom () omegsnl
VCH Publ i sher's (1987)) _whi I st &n is often used for dllwgnostl c
@11

appl i cati oﬁ@l@m@@ri unwnéwhzﬂh can R@ pdministergd withshe nepgespyy frequeittht ed
forms abolishing/reducing acti vat| on of conplenent may al so be

provi ded, as 25 discussed earlier with reference to US Patent No

6, 194, 581. ,WhiSeRattenhatbreGT4hBRdrapndiuaianistd Ratfsdiesled94tj+@4 Gaylbe eliminated
particular, mamralian cells are preferred. A%&?at n

cell lines lﬁw@w@éww@@ﬂéweﬁwerﬂ?éa@é&qIéka n%@%ﬁ’&éﬂd e

i mmunogl ob %ﬁi I i CGCs cel |

li nes, the%sﬁgd &gh&% 1%$|1\!r11cé1§9vér \wﬁﬁhl Sa\fﬁ@ /0 e

P3X63. Ag8. %ﬂbodwsféﬂsianvma dd:Blmﬁiahsn mayrwbess cﬂmqamt a@k fpsesigabde than ety s
for these cel mciﬂude g.xg)resm on control sequences, such as a
replicati orf® ? F SR an enhancer (Queen et al, PNAS,

86: 10029 (1989)), and the sequences required for ri bosome 28

bi nding, RNA splicing and pol yadenyl ation, and sequences for

transcri pt i B thenpeuizallp nffeCTive desage @ saCdirantibm}# geriwdiyaene be dgemuned ce

A e S S S S A R o e

like. Gener@hﬁaéd (. @etoqzsm@%ﬁiecaﬁeu@p@ﬁmmmatq@aacma@saemqt)ab| e mar ker
such as the re5| stance to neonycin. For the expression of humani sed

ant i bodi es, is preferable to cultivate the mammal cell lines with

be- or oW | rggﬁﬁ Al i PRI B oM i o i log g 80

8-2897 fromt&iean b%ﬂ(g&fozeh@ﬂl)@phﬂiﬁed Thbbdﬂ'la@ltl@enﬁcm zﬂmnSMleHmEdlawlY
Transgenic anjmals Nucleic acjid sequences eﬂco

ant i bodi es/ erdeieae inesyitable ity @nay fhat pph éﬂtﬁr‘l@g‘é RCORsittigAGA TERLt in
can be pr Odzyfo%g hrpélckz%{t %@159%;{ SR AHES 1051Y B5h E@%&g}ﬁ&i @0 eﬁéix'téjfor this

sequences for Variabl e regions are provi herei n and t hat
correspondi fagt. Pt d@gvamuelnmmglmbbhnqo ighdiadibbdies tagd tofervg e getakes loss of

i or 3 oned R EEa GHboges Dot Ce RV e roN B O IR g and
cloni ng " r esaRads AL ARLL & novhid arf@fi@eem%mm@a@wd i nunani sed

framewor k regions are now nown. They are discussed for exanple

Diagnostic and prognestic applications



29 stringent conditions to nucleic acid strands that encode

ant i bodi egbdesdmwgisgves of the present invention or to Cop/ePsRLHYS
strands thereof One exanple of stri ngenﬁShybri di sation conditions

i nvol ves using a pre-washing solution of”5 X SSC, 0.5% SDS, 1.0 nM
EDTA (pH 8.0) and attenpting hybridisation overnight at 55C using 5 X
SSC. 5 However, there are many other possibilities, Sone of these are
listed i n Pabintibbdyobr dABO8IHETUSBf dfdite mranpinec(tbacarbpewiddh the didp@osis or

conditions set aut_.und A-F of ,that.tahle and, |ess preferably,
those | i st GEPEIRYISPE 5] the discarsf @f%}t%onﬁ Hlssu%s thosr Myspkien tomedifyl uses.
present invention, the nucleic acids can advantageously be used 10 to
provi de transgenes for use in produci ng non-human transgeni c ani nal s,
pr ef er abl y Foi eexmplpit enaytbe vaed folfadiitatbadetoction oETrdypdsitive xpn@s swakérs) aan

i nduci bl e vva% .or unﬁ(er%fttﬁe. cont r ol 2& consl;i(h.uti ve, pronoters. Such
ani mal s cah BROQE BATSHYTIS IRPUGERS of M AHEY S eSte drugs for human
pat hol ogi es 15 wherein the NG-/ TrkA interaction is inhibited and,

particularly, neurodegenerative pathol ogies. The antibody/derivative
can be advamnaelsnbe yscdipihesiiaenosinobCPe ("rengshitad itseusjtivityltp gaioueith as

mlk or ser - Q 1chod n retriev nd,purified usi
standard t &c nﬁf‘g%se?%g?“rhg}ﬁggg%rg geﬁgle%” atuoosglggﬁ cg tye ?gﬁgﬁgﬁg’c
ani mal $0 mayeove@my dpiedictevedt eindy@oiis,aBslilign@eTUeR G ®)nodieestdieisufluM, mental

bound to a prompter, usually I n combination with an enhancer
sequence, Seiaton and4tepdenenio sehdatiationaliiesits biom mugHonstie the TrkA gene.

pronoter/e 8 . i o/ T .
B 140 ( 1900) R asaiogh B ERGHR; AP iUl e sy b Bl REBRRR or
t r ansgenes poagnofieof ¢ widkfrengead comditiorishievatehp abaraneedpraseion oy Treadnphred
honol ogous  reconbj natian, , A w ran f non-human transgenic

ani mal s caf® ﬁ@rﬁsﬁﬁaﬁtgg‘?ﬁ‘ irh%h??g‘ﬁﬁal%ﬂgg‘@?"?% ealthy fiasus saplgk  goat s,
etc. (g$ee WD 91/08216). 30 It will be appreciated fromthe foregoing

description that the present invention provides a range of new
ant i bodi es Thderdserdtinvestion thersfet inchries withet its. scoBta prhod nomprisrenobtaning a

this neans,that. they are the . .majority of the dry weight of a .
particul ar b&%%?)ai is?%%lﬁ .Ogﬁégllcg @3?511?)?3&1‘%71@391 %Vc?%%tthé §gﬁ{ﬁe 3tithy qn gatibogdyr
at | east 7Qg/givaa{g,ebgg@tprégﬁ@in@hﬁb@ast 90% at |east 95% or at | east

98% of said dry weight. 5 They may be provided in isolated form This
nmeans that they are renoved fromone or nore other conponents with

whi ch ey . o I¥ ssociated in nature.(For _exanple
et o 20 au N SRl BB R A AR S e st cforp of
) . Theyidgaystleeipr ovi ded in a variety of other forms. For exanple
they may be fused to 10 heterol ogous noieties and/or they may be
i mmobi lised. Al of the above forns are within the scope of the
present in [.an. [ Ny L] . i
by vy of " euamsfd s sherl BB ERGhe WIMAR L RO B RS et AR
drawi ngs, wimpleima qiingitaties ot quaditdtive stvancraifidosirealC ihdk megbeduae with reference
al i gnmgglts for various heaV)f and |ight f ai ns, Figure 2 shows the
resul t 6° f oARURAR PFESHIVREAPHE! Spdiettinec hspithpiaicyer ameeatyeranthl Gudigrdiag
of 20 supegg&?r@ggh&/lfigeq{%cy@ggao&%rggr.nes resulting froman experinent
i nvol ving transi ent expression o he humani sed MNACL3 variants in
COs-7 cells. Figure 3 the results of an experinent in which cellular
bi nding of .the antj.bodies tp TrkA expressed on.TE-1 cell S
anal yeod bECLgREREioRReH Be APy BT GRe thotnGRied wif Adetspibe
of a furthefsianat Y5 i dnhaWidCITH RGP RAKE RERNa hbdeNbiifdeE FErdny
Figure 3 (BXhVvH3V13, BXhVH5VIA, BX: hVH5VL3, and HUMNACWIV) were
conpar & t etherfgitlts mpicgumeicty hihows tigeer pelsightebleshanga.)assay i n which
di fferent humani sed candi dates were assayed in parallel with mnine
MNAC13 anti body (nmuMNACEP), chi mMWACL3, HUMNACWO, and Human | gGl as
Unrnarked antibodies can be used in combination with other marked antibodies

(secondary antibodies), which are reactive against humanised, or human antibodies (e. g.



WO 2009/ 098238PCT/ EP2009/ 051285 31 and underlined). Figure 8 shows

BXI NHSVL Iw@n@odédsgo VL1 N297A binding to cell |ines exppegsipighonsizss
huTr KA. Figure 9 shows the effect of 9varl ous anti bodi es on
NGF- i nduced MLP-113 production in Shuman®mast cell line HI VI G 1.

A T R e

experiment denmonstrating the anal gesic effect of local int rader m c

i njection of BXhVH5VL1 N297A or CO%%‘L& gG when co-injected with
rhNGF 10 F| AtrrratiyolyspiiRe digh candsap lf%lmwﬂeaﬁqﬁ‘@f iaarkera cepks wsed,

effect of leogahdbHdiAeeifbophtics chiAingl MMMREE L CQRLERLS, B fatic

when co-i nj ect Figure an experi nen
denDnst5atdhgothMﬁmaﬁ@E$ﬁmmﬂﬁﬁ@nﬂs@ﬁ:systenlc adm ni stration of
BXhVH5VL1 N297A when conpared to control higGin an ani mal nodel of
NGF- i nduced pain. 15Fi gure 14 shows an experiment denonstrating the

anal gesi c qﬁ%&@&um‘- f&ycﬁag%sﬁc &qﬂa%no GEQ'% a%héﬁlﬁwgﬁaemg@ @%ﬁ%@f ed

to control in an ani nmal nod i'nduced pai n. Exanples
20Bef or e dlogtwgetﬁd@ thy @ntéwd}frﬂlaézs detectﬁbteaurlmarb@hmﬂma dtth@abiormimmd;cm@mr e

used t herein |s ut W, s.term.i s used

e cate  Ber SRR s e RS B R RO i e e anoper
heavy abai fwita bﬁbiagné’tﬁgilt(ﬁﬁs &fiohd) bschan tlahgdon ElsmeRt echifited Mdhgehiham
nVHEP (SEQ I D 25 NO. 15). The light chain variable reglon is referred

to herein @gtivlappningmeyse B, semper Hgpd cobMROND This termis used to
i ndi cate the humani sed anti body MNAC13 di scl osed in WO 05/ 061540 30
The heavy chain variable region of this antibody is referred to

herei n as HoWEM®ptdEQurtOmbIDentail jhe 1ﬂ’ﬂﬂzﬁzehdn@hintz@blﬁitﬂ1€dﬁdﬁﬂ @MbhBarlc6@ Bfctidn
referred tomg;%eln as HuVLWO ( SEQ
2009/ 098238 WG@?IB%PZSSOWON@H@BWWAWW% apdbRA Usesletpstags

to indigat %f?adg@{ubm@ en%m&&ets@eﬁu&gggmlﬁ oﬁgﬁl Qo 2.5 (I MNBGYO (see

above) i1 n which the heavy chain has been replaced with a
CDR3 r egi onmhwuposaipaghgi ng to that present in muMNACEP. The vari ant
is novel and is within the scope of the present invention.

If a paramagnetic marking is used instead, an NMR spectrometer can be used.
20  Other applications

The antibodies/derivatives thereof may be used as starting points to develop further

antibodies. Thus they may be used as design tools.

25  They may be screened by one or more binding/functional assays and may therefore be

part of a drug development program.

They may be used for tissue typing, for forensic studies, etc.
They may be used as research tools
30
For example they may be used for further research into TrkA and/or into disorders in
which TrkA binding to NGF (or other TrkA binding agents) may be implicated. They

may be used to study binding and/or activation



The heavy chain variable region of this antibody is referred to

her ei n asybuMiM¥9EQ D NO. 6). The light chain vari abbéT)’E‘%Qdo%sﬁﬁﬁ
be referred to herein as HuVLWVv. Hovvevg(ﬁ) in order to avoid
duplication, it is not shown in Figure because it is the 10 sane
as HuVLWO (SEO I D NO. 18). Chi mMWAC13 This corresponds to nuMNACEP
but has human constant regions instead of nobuse constant regions.
The heavy dibofithy alsdvalabglicatensat tiaf antibodiesdirivhtly arswitkihels ®dpé of the
herein as rTVHEP SEQ ID 15 NO 15) The light chain is referred to
herein as RVASEBPSENYT| D NO 16) 3-23*01 (SEQ ID NO. 19), JH4 (SEQ
I D NO. 20), L6*01 (SEQ ID NO 21) and JK1 (SEQ ID NO 22) 20 These
are codi ng sequences derived fromhuman germ i ne genes. They are used
f or asséssiNmjuxkerfraetibodits muhamtilsalyi denivativéBabl e 1. Thus if there are
no changes relative to a human germine sequence it is considered
that there is 100% hunani sation. 25 [ The percentage humani sation =
nunber of eh@MORSpKrebRR fdth #le BHEDRE d@sfcnbﬁ&i HHES wiRTBHRH alitfo di-3Rh&
bel ow shows the pércentage hunmani Satron for the different variants:
Table 1 WderongrobsrebrabrEPabDghoptssbid8nti®equence vari ant Nunber
of murine AA in the FWnunber of total AA in the FW % Humani sati on
(related to FWsequence) Nunmber of rmnurine AA including COR AA/ nunber
of totap Afot thetaheidwakiofldbebt HiROieans Ymbibotet 3ad Famibbielatatvdso are

conpl ete vari abl e sequence) BXhVH1 0/87 100
discussed below in further detail.

Antibodies

15 Antibodies of the present invention can be in the form of any desired immunoglobulin

structure.

IgG and IgM are however preferred, with IgG being the most preferred. Of the IgG

isoforms, 1gGl is preferred, but other forms can be used including IgG4.

20
The antibodies are chimeric, i.¢. they include one or more regions that are normally not
associated with one another in nature. More specifically, one or more murine-derived
CDR regions are present in the antibodies, but other regions {especially constant regions)
are preferably human or humanised.

25

Humanised regions have more residues in common with a given human immunoglobulin
region than with a corresponding mouse immunoglobulin region. Preferably, they have at
least 75%, at least 80%, at least 85%, at least 90%, at least 95% or at least 98% identical
with the human region at the amino acid sequence level. More preferably, there is 100%

30  sequence identity over one or more non-CDR regions (e.g. constant regions).

In some cases, however it may be beneficial to introduce certain changes.



36/ 123 70.7 BXhVH2 3/87 96.6 39/123 68.3 BXhVH3 3/87 96.6 39/123 68.3
BXhVH4 3/ 87 96.6 39/123 68.3 BXhVH5 5/ 87 94.2 41/123 66. 7 BXhVHWO
12/ 87 86.2 48/ 123 61. 0 BXhVL1 21

For example, it may be desirable to introduce changes that prevent/reduce one or more of

the following:

a) activation of the complement system
5  b)complement mediated lysis
c) activation of T cells

d) binding to an Fc receptor.

Mutations indicated to allow one more of the above to be achieved are discussed in
10 various patents. One or more of said mutations may therefore be included in

antibodies/derivatives of the present invention

For example, US Patent No 6,194,551 proposes amino acid substitutions at amino acid
positions 322, 329 and/or 331(using the Kabat numbering system) of the constant heavy

15  chain region of the IgG molecule and suggests that they can be used to prevent/reduce
undesired activation of the complement system by abolishing Fe binding to Clq (see also
Ward and Ghetie, Therapeutic Immunology 2: 77-94 (1995)). US Patent No 6,194,551
explains that proline is conserved at position 329 in human IgG's. This residue (which is
glycosylated and may thereby be involved in activating the complement system) is

20  preferably replaced with alanine. However, substitution with any other amino acid is
contemplated, e.g., setine, threonine, asparagine, glycine or valine. US Patent No
6,194,551 explains that proline is also conserved at position 331 in human IgG1, IgG2
and Ig@3, but not IgG4 (which has a serine residue at position 331). Residue 331 is
preferably replaced by alanine or another amino acid, e.g. serine (for IgG regions other

25  than IgG4), glycine or valine. A further possibility discussed is to introduce substitutions
at position 322, Lysine 322 is conserved in human IgGs, and this residue is said to be
preferably replaced by an alanine residue, although a substitution with any other amino

acid residue is contemplated (e.g. serine, threonine, glycine or valine).

30  US Patent 6,491,916 discloses that mutations in the region spanning about position 230 to
about position 240 of a humanised antibody can produce particular advantages, Here itis
explained that comparisons of antibodies that bind to Fc to those that do not bind to Fe

suggest that changes in this region result in anti-CD3 antibodies that do not activate T



0/80 100 26/106 75.5 BXhVL2 4/80 95 30/ 106 71.7 BXhVL3 6/80 92.5
32/ 106 69y 2B8veAs6/ 80 92.5 32/ 106 69.8 BXhVL5 6/80 92pbradhiko/dsBss 8
BXhVL6 8/80 90 34/ 106
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cells. For example, some of the preferred antibodies comprise a mutation at position 234,
at position 235, or at both. Anti-CD3 antibodies comprising one, two, three, four, five, or
more mutations at one or more of positions 230, 231, 232, 233, 234, 235, 236, 237, 238,
239, or 240, are expected to have advantages. This patent also discloses that an antibody
having an IgG1 Fc region and mutated to have alanine at both positions 234 and 235 does
not bind to the C1q component of complement and start the complement-mediated
cascade. Further, it is explained that the mutation Lys 320 to Gin has an affinity for Clq
only slightly weaker than the wild type but is non lytic.

US Patent 5,624,821 discloses that by changing any one of residues 318 (Glu), 320 (Lys)
and 322 (Lys), to Ala, it is possible to abolish Clq binding. It points out that it is not
necessary to replace the ionic residues only with Ala to abolish Clq binding, but that it
will also be possible to use other alkyl-substituted non-ionic residues, such as Gly, lle,
Leu, or Val, or such aromatic non-polar residues as Phe, Tyr, Trp and Pro in place of any
one of the three residues in order to abolish Clq binding. It will also be possible to use
such polar non-ionic residues as Ser, Thr, Cys, and Met in place of residues 320 and 322,
but not 318, in order to abolish Clq binding activity. US Patent 5,624,821 further
discloses that replacing residue 297 (Asn) with Ala results in removal of [ytic activity
while only slightly reducing (about three fold weaker) affinity for Clq. It explains that it is
thought this arises because the alteration destroys the glycosylation site and that the
presence of carbohydrate is required for complement activition. It points out that any
other substitution at this site will also destroy the glycosylation site. US Patent 5,624,821
also discloses that mutations on, adjacent or close sites in the hinge link region (e.g.
replacing residues 234, 236 or 237 by Ala) indicate that alterations in residues 234, 235,
236 and 237 at least affect affinity for the Fc gamma R1 receptor.

Of course one or more amino acid changes (typically conservative amino acid changes)
may be incorporated that do not substantially affect biological properties. Possible
mutations are therefore not restricted to those discussed above,

Antibodies of whatever nature can be provided in monoclonal form (i.e. in combination
with identical antibodies) or polyclonal form (i.e. in combination with different
antibodies). Hybridomas capable of producing monoclonal antibodies of the present

invention are also within the scope of the present invention.



67.9 BXhVL7 8/80 90 34/106 67.9 BXhVL8 11/80 86.2 37/106 65.1 BXhVLWO
9/ 80 88.8 35/106 67 1t can be seen that all of the variant variable
chai ns have a degree of humani sati on ov2® the franmework regions of
over 85% 5 "BX" sequences The sequences | abelled with a code

begi nning with "BX" are novel sequences of the present invention. The
letters fol ' "BX. are either VH or VL to indicate a heavy or

101'i ght vaﬁ#%%%@g%ﬁgéﬁw%espectiver. The sequences are then s?nply
nunbered consecutively in the order in which they are shown in
Figures la & lb for a given chaip. W 2009/ 098238PCT1EP2009/ 051285
34 There aridefsrye aptbedy denxptiveselyirineded to aliays fargayidarangp ahiaicaual

BXhVHL QSEQhJﬂ%eE\@at dah be made relative to an antibody, provided that desired functional

properties are retained.
Thus, for example, binding affinity to TrkA is desirably retained.

10  Preferably, the derivatives are also effective in one or more of the functional assays

described herein.

For the avoidance of doubt it is noted that all of the following are considered to be
derivatives of an antibody of the present invention:
15
a) a fragment of said antibody
b) a multimer comprising a plurality of fragments of said antibody (referred to herein as a
“fragment multimer™
c) a fusion product of said antibody, fragment or fragment multimer and another moiety
20  d) a variant of said antibody, fragment, fragment multimer, or fusion product, having at

least 75% sequence identity therewith.
Thus the term “derivative” is interpreted broadly.

25  Turning now to fragments of the present invention, these are preferably at least seven
amino acids long (Thus they are at least as long as the shortest CDR region shown in
Figures la & 1b for the heavy and light chains of the present invention). More preferably,

they are at least ten, at least fifteen, or at least twenty amino acids long.

30  They can be produced, by means of proteolytic digestion starting from intact antibodies or
by inserting stop codons in the desired positions in vectors bearing the coding DNA
sequences for the variable regions of the heavy and light chain. This can be done after the

CH region to produce Fab fragments or after the hinge region to produce (Fab’),



BXhVH2 (SEQ ID NO. 2) 5 BXhVH3 (SEQ ID NO. 3) BXhVH4 (SEQ | D NO. 4)
BXhVHS5 (SEO I D NO. 5) There are eight |light chain sequences. Thus
they are nunbered: 10 BXhVL1 (SEQ ID NO2®2) BXhVL2 (SEQ ID NO 8)
BXhVL3 (SEO ID NO. 9) BXhVL4 (SEQ ID NO. 10) 15 BXhVL5 (SEQ I D NO
11) BXhVL6 f{agE@ntsD NO. 12) BXhVL7 (SEQ ID NO. 13) BXhVL8 (SEQ I D NO
14) 20 The chains can be conbined in antibodies or derivatives

t hereof The forty possi bl e conbinations have all been produced and

are: @Qrﬂv‘a@ﬁie\s(li&the%%vbﬂsé%ch%hlvwﬁét&taiﬁe@ﬁﬂgé ity (hBX¥ Mt MeBion? oF
BXhVHLIVL6, BXhVHLVL7, BXhVHLVLS, BXhVH2VL1, BXhVH2VLZ, BXhVH2VL

BXhVH2VL4, tBXeedhe vhain apiihp iglg chanbyrmanyof aikkeriusen @ﬁd, RPEAA. 85, 5879
BXhVH3 VL2 hVH3 | SH3VL VH3VL7
AV e ARl e TR N A S R TR S TR
BXhVHAVLG, cBXINiMbr/andBXividhYRE/ TéXhAIVER W 157 BXDMHSM:Za etBKh VH5VL3,
BX1t VH5VL4, BXhVH5VL5, BXI NH5VL6, BXhVASVL7, BXhVH5VLS.

2009/ 098233ReTecPRiRy BRTIEEOHS) oreisgameukaryatic ¢als, grearrally mm%ﬁerwed
after the nane of an antibody indicated that position 297 of the
heavy chain constant region is nutated fromN to A 5 The sequence of
BXhVHSVL1 Ng@:£Aaiverspranye effehoasenSiofnk 3 P¥esibi2 3ncliding dsse discwsat oy Holliger
The appropriate coding sequences were fuse a e coding for
a secréporﬁﬁuéﬁpé'ﬁmﬂ?%ﬂ M‘aﬁn@%ﬂgﬁ’c\é‘) c?éngP% i:&?élr@g?g&&g'o t he cDNA
for cloning into an anti body expression system The DNA fragnments

were cloned into I gGl expression vectors. These expression vectors
ver e based Tirsgeaalivdthiedesopesi ¢regoetiengnvdngioh ey ceninshudn fragoaets ns

and cloning cassettes.,f, tion of .the selected cDNA. .. .
Fragment s SeraRmens Ryt ot VSR boBlen S iure EopRtubatiey or
the humani sgd ,WNACL Rl dntsSofisBideiEnd (&£ indvidid CDR regions).
15 Multimeric forms are also included, such as
minibodies, bis(or higher)-ScFv, diabodies, triabodies, tetrabodies, Fab multimers, etc.

(referred to herein as “fragment multimers™).

Furthermore, various other moieties can be covalently linked with antibodies/fragments of
20  the present invention so as to provide beneficial properties. Such “fusion products” are

within the scope of derivatives of the present invention. The moiety may for example be a

diagnostic agent, a therapeutic agent, a marking agent, an agent that increases the half life

of the product, or an agent that reduces immunogenicity (preferably in a human host).

25  For example, fusion products in the form of PEGylated antibodies/fragments may be
provided. PEG has been predominantly used to reduce the immunogenicity and increase
the circulating half-lives of antibodies. It may also have a beneficial effect on the use of

antibodies in certain clinical settings such as tumour targeting,

30  The parts of a fusion product can be linked together chemically. For example this may be
done by cross-binding using heterobifunctional agents (e.g. SPDP, carbodiimide,
glutaraldehyde, etc.).



determ nation of antibody titers 20 Each conbi nati on of Heavy and
Li ght chain was transiently transfected in COS-7 cells and anti body
titer was determ ned. The expression vegfors coding for the |ight
chain and for the heavy chain were transiently cotransfected into
COS- 7 cel | $n By chsepifaion puotais, figse 4rp ofefaratimimude osibg genegic engingraing

manuf acturer:s. i nstyuctions. (1 nvitrogen [ an in 24: wel o
format. 25 EpPights rhCIRRitRily iR Rees BT M b by oo provided
cont ai ni ng eA&AfeSha fekirddoflsict profef 41 AR thehbe chMBE i@k 8bdt SelDhisibhesuitable
COS-7 cells were collected 4 days after transfection. The antibody

titer of tKERPIEHAITeStoY Brressioniney byawdettbeicomobof heonsifyiyheninduciblef

2000 008238 BOR Er3 0o Be B ARRE AR S R p R TR SRrpiecnffties . b
det ect ed bysiag RoRuaeinitg ateddurad) bCill-bazed ohtuliBficd @prdstidh yystonis e used.

(D anova, Germany). A chineric control antibody was used as a
standard in concentrations from1l to 10 ng/m . The determ ned

anti body ceung . r t -g‘gj " i d
sanpl e hav?ﬁ%@%ﬁ%ﬁ@%@gg@g{eic%@? co%é%gst@% I orthf g@%ﬁ% lfeél% %ﬁg&ﬁfn
Conpar i son faded hwogoiosmd, Restitdn dysidn prdieing niayvherolss tEed f- thep@t ¢alis Blat Sépress
Based gn the determ ned ti body concentration, supernatants of all
sanpl edOwerldkA BeesPes, &6 %’g("%t??%’r SR8 TURRYIS8y concentration. The

bi nding activities of all hurmani sed anti body variants were anal yzed
by a TrkA-1gG antigen ELI SA. They were conpared to the binding

activi ti es The prdvmctiin ef\WACLScHoidxieiiaayDYins is reporRdibybidwipest ahd

ti t L.l d. t. t - 20C i t f, t.h
75 ant 1 boddanefpRiCAn R IR bR AMeghRn e mie iR R A B e
Anti gen ELIgMhveRSE dyeftd:aE Egégltﬁfgg Eﬂ%dbizé\éﬁf ugWBx irf@iRotBking, Saick Nt include

Germany) were coatéd wt 0.5, and 1 jig/m_ TrkA-1gG To

check flfie gphionuciidessyclons indined3dpr aiel igetapasion iding, Yven PGheniugm 1§B g
ti | : Lent | tibod
25, 2,08 e 015 8 SYSS RIRHRIALpRIGGRRE, o1 OO

fol | ows: C@ﬁéﬁﬂ@eﬁgaﬁﬁﬁmgﬁwﬁ@h Mpvih &t nRGveddatd, QAdidrhyoie bihd eifplditA- | gG

at 2 jig/m in Carbonate Buffer 0.1MpH 9.6 (TrkB-19gG used a ..
negative cGtOtQNg Prbss pudh)as PEoteiRgtirhialsHTdosmss{P-ght af’k%feg%%waé

times with e 0] Mﬁ . Bl ock : Pl S, iy, LAg
200gl1 of S p(gtrg]gr oc IF(R%} ocC ?ﬁ%é%{tjﬁ%g’l nlai-l’%g].eﬁk 3?%1%128&?&0%@#? AR
20  vegetable origin), or agents active at the cell swrface level (e.g. phospholipase enzymes

such as Phospholipase C).

Sometimes the ¢ytotoxic region of the immunotoxin can be immunogenic and
consequently limit the clinical usefulness of the fusion protein in case of chronic or long

25  term therapy.

An alternative to avoid the problem of the immunogenicity is to express in fusion with the
binding domain of the antibody/derivative a protein able to interact with DNA and bind to
this fusion protein the vector (e.g. plasmid) that contains the toxin expression cassette.

30  The numerous positive charges of protamin, a human protein that binds DNA, can interact
in stable fashion with the negative charges of the DNA, generating a fusion partner for the
neutral charge antibody/derivative. This is much more stable and less immunogenic than

the toxin itself, After internalization of the antibody-vector complex via receptor mediated



37 37515) to each well. Inmmediately enpty the plate by inversion.

Repeat twgoadshidogmpal tinmes. Incubate at 37C for 2 hour scrEphbooigiays
Ant i body Di scard supernatant and add 10?@1 of purified mAb

appropriately diluted in TEST Buffer (standard curve range: 50-5000

palm ) . SeqhdfiyRiR 1%9Q%rgﬁkﬁﬁaéf‘?h@{oxi}ic%ugeg'iheidfg@%ehcjeﬁ.(I n order to

increase sensitivity i ate overni ght at times with
wash buffer. Secondaty Anti body Add 1000 of HRP-conjugated Goat

anti nouse,lgG (Pi.erce cat., 31430 iluted 1:10000 15 in.TEST Buffer.
cubat e aMseserdf Tbduaer b b PRAE RO RRSHD BR pRagided T he foxin
Devel opmentexgRsoiehtead Q80 fis hsichal £n30 Iayﬁlhﬂﬂliiiﬂ%ﬁ%]gglﬁ%@& elirzﬂl\i/lﬁ‘eﬁiéﬁ%?e

at roomtenperature. Stop the reaction wth 100u

Det enni fe tlreowpellewhildmimmizngoxsiy kideeffbctsiChey chalnGencoThare, Yidader
at 450 nm (‘E@?g}ns 25 The results for supernatants fromthe various
cl ones eval d for antigen binding specificity by using the ELISA
assay are shown in Figure 2. Briefly, the specific antigen TrkA-1gG
(bl ack bars) and the negative control TRICB-19gG (white bars) were
coated at Fusign moteph@entbatichisledusiensridy eher ap8badi¢sdepivatives. For example

i bodi [ . 3 “and
fested at - SriaPar 2R ientaRE AR, Vit Ether BRBL BRLRYE Lkl W fh "
det ect el wisétant frotcapic.guchal elthutdRD-hhodedea disaibo didedsy setini Hatfdife.

reveal ed by a chronogenic reaction and quantified by 01)450/ 630 nm
measure. 38 The mpjority of the humani sed anti bodi es show a
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Multivalent antibodies with specificity for one or more antigens, one of which is TrkA

Expression systems

Many expression systems can be used to provide antibodies/derivatives of the present

20  invention.
For example, prokaryotic systems can be used and are well characterized.

E. coli is one of the prokaryotic hosts that is particularly useful for cloning the DNA

25  sequences of the present invention. Moreover, a great number of well characterized
promoters is available, e. g. from the lac or trp operon or -lactamase or A phage.
Typically, these promoters control expression and bear binding site for the ribosome, for
the correct start and finish of transcription and translation. It is possible to increase the
half-life of the humanised immunoglobulins of the invention produced in prokaryotic

30  systems by conjugation with polyethylene glycol (PEG).

Other single-cell organisms, such as yeasts, can be used for expression. The host of

choice is Saccharomyces, using suitable carriers provided with expression control,



Exanpl e 2 Cel lul ar binding assay of new candi dates by
cytofluorinetric analysis of TrkA surface expression on TE-1 cells
10 Procedure Harvest cells fromcul ture27preparing a single cell
suspension.  (ln order to obtain maxintun antigen expression split
cel s 1:3 ué¢pdicatann thafinaieon)andpirigiy eavanee. 3- 0. 4 x 106cel | s/ sanpl e and
wash I X with cold FACS buffer (PBS pH 7.4 + 15 0. 1% NaN3 0. 1% BSA) .
Centrifuge at 350 x g for 5 min. D scard supernatant and Keep tubes
on i ce.Fe PRegaibliglifaskicatingSeoddibed Of Hhaait Rgibs bEIRNIGGHEA0
ug/ mL] in FACS buffer and m x by gently vortexing. Incubate at 4C for
15 nin. Pribaeg beennellperiytedsmagen howep iy biadipg stugies Beespigny FRBS Lsgans07,
mul \ VACL 3 il fifeerona ' Y, I ' i .
negat i vlg c%ﬁt@%’{lzﬁi‘g&%&éﬁ ‘egﬂéosgsgeg’ ?@8@ ?9323191%%{1%;(%,[%}%&?, ?%g (g%r%’
concent r at iGMcksdineahatgural 32C630(1980); Bton & \Shaith, Sxende] D49, 386 FISBPACS
buffer, spin 5 mn_at 350 x g, and discard the supernatant. 30 39
Jackson | mbnsgrbeiah i Teghniques S1378619%31.i n FACS buffer and mix by
gently vortexing. Incubate at 4C for 30 mn. Wash 2X with I of
FACS buffer, spin 5 mn at 350 x g, and discard the supernatant. 5
Re- suspend Inggcel coltued cATS Ruikd rtypidadlyuitilieing 2l «f XaPmosaphiftansfected

cytoneter. Results 10 TF-1 cells were stained w,th supernatants from
o1 T haBei dmesbladpionor su SAcsEs i SHARABID e dnbieBot B8 eaLbesed O

control s ( &.‘i@ﬁ@ B8 QUBRITAhndGey, St 84 1Ni1Dg0as reveal ed by an
appropri at ghéﬁ%él a éllegP secondary anti bg%'? énquuan)?\?fied by
cytofluorinmetric analysis to evaluate the fluorescence intensity of

ng n b![ Rgl ? %Ms EBJé1| cT 5 eri gg_gl te%b%:rc%llg Qa%vg;'/erll Be llfsle%"tignf%k &V\ﬁl‘y(,: whn A?lﬁl?(%%es

Hybridomas,2, 172 (1991); Benvenuto et al. Plant Mol. Biol, 17 865 (1991); Durin et al.
15 Plant Mol. Biol,; 15,281 (1990); Hiatt et al . Nature, 342,76 (1989))

It is also possible to use tissue cultures of mammal cells to express the polypeptides of the
present invention. This can be advantageous in obtaining human glycosylation patterns.
Different isotypes can be expressed. IgG1 has proven to be the most effective isotype in

20  the induction of the immune response‘(Winnacker, From Genes to Clones, VCH
Publishers, NY, (1987)) whilst IgG4 is often used for diagnostic applications (Riechmann
et al., Nature, 332,323 (1988)).

Mutated forms abolishing/reducing activation of complement may also be provided, as
25  discussed earlier with reference to US Patent No 6,194,551., US Patent 5,624,821 and/or
US Patent 6,491,916.

In particular, mammalian cells are preferred, A great number of host cell lines have been
developed for the secretion of intact immunoglobulins, among them  are CHO cell

30  lines, several COS cell lines, the HeLa cells, myeloma cell lines (NSO, SP/2, YB/O e
P3X63.Ag8.653), transformed B cells or hybridomas. Expression vectors for these cells
can include expression control sequences, such as a replication origin, a promoter, an
enhancer (Queen et al, PNAS, 86:10029 (1989)), and the sequences required for ribosome
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binding, RNA splicing and polyadenylation, and sequences for transcription termination.
The expression control sequences of choice are promoters derived from
immunoglobulin genes and from viruses, such as SV40, Adenovirus, Bovine Papilloma
Virus, Cytomegalovirus and the like. Generally, the expression vector includes a

selectable marker, such as the resistance to neomycin.

For the expression of humanised antibodies, it is preferable to cultivate the mammal cell
lines with a serum-free medium. For example, the HUDREG-55 cell line can easily be
grown in Serum-Free and Protein-Free Hybridoma Medium Cat. No. $-2897 from Sigma
{St. Louis, Mo.).

Nucleic Acids, Vectors, Transgenic animals

Nucleic acid sequences encoding the antibodies/derivatives/antibody chains of the present
invention can be produced by standard techniques, given that the amino acid sequences
for the key variable regions are provided herein and that corresponding coding sequences
can be provided using the genetic code. These sequences can be incorporated into

expression vectors and/or cloned into cells.

Indeed techniques for producing and cloning “reshaped antibodies™ with rodent CDR
regions and humanised framework regions are now well kmown. They are discussed for
example in Jones, Dear, Foote, Neuberger and Winter, Nature, 321, 522-4 (1986); in
Riechmann, Clark, Waldman and Winter, Nature, 332, 323-327 (1988) and in Verhoeyen,
Milstein and Winter, Science, 239, 1534-1536 (1988).

Such nucleic acids can be incorporated into expression vectors, including plasmids,

phage, etc., as is well known in the art and is discussed above.

Nucleic acids of the present invention can also be used to design probes or primers. These

can be used for example to isolate or amplify nucleic acids of the present invention.

Probes or primers are therefore within the scope of the present invention. Typically they

are at least 10, at least 15 or at least 20 bases long. Preferably they hybridise under
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stringent conditions to nucleic acid strands that encode antibodies/derivatives of the
present invention or to complementary strands thereof. One example of stringent
hybridisation conditions involves using a pre-washing solution of 5 X S8C, 0.5% SDS,
1.0 mM EDTA (pH 8.0) and attempting hybridisation overnight at 55°C using 5 X SSC.
However, there are many other possibilities, Some of these are listed in Table 1 of
WO098/45435, for example (See especially the conditions set out under A-F of that table
and, less preferably, those listed under Gto LorM to R ).

In a further aspect of the present invention, the nucleic acids can advantageously be used
to provide transgenes for use in producing non-human trans genic animals, preferably
mice. Here the antibody/derivative may be expressed in an inducible way, or under the

control of constitutive promoters.

Such animals can be advantageously used to study and test drugs for human pathologies
wherein the NGF/TtkA interaction is inhibited and, particularly, neurodegenerative
pathold gies.

The antibody/derivative can be advantageously expressed in a retrievable body fluid such

as milk or serum, from which it can be retrieved and purified using standard techniques.

Transgenes used to produce the transgenic animals may comprise the relevant coding
sequence(s) operatively bound to a promoter, usually in combination with an enhancer
sequence, such as that of the rodent immunoglobulin or the promoter/enhancer of the
casein gene (Buhler et al., Bio/Technology; 8,140 (1990); Meade et al., Bio/Technology,
8, 443 (1990)).

The transgenes can be transferred into the cells or embryos by means of homologous
recombination. A wide range of non-human transgenic animals can be produced,

including mice, rats, sheep, cows, goats, etc. (see WO 91/08216).

1t will be appreciated from the foregoing description that the present invention provides a

range of new antibodies, derivatives, nucleic acids, efc.

If desired, these can be provided in substantially purified form. For the purposes of the
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present invention this means that they are the majority of the dry weight of a particular
composition. For example they may represent at least 60%, at least 70%, at least 80%, at
least 90%, at least 95%, or at least 98% of said dry weight.

They may be provided in isolated form, This means that they are removed from one or
more other components with which they may be normally associated in nature (For

example a nucleic acid may be provided in a form that is isolated from a cell ).

They may be provided in a variety of other forms. For example they may be fused to

heterologous moieties and/or they may be immobilised.

All of the above forms are within the scope of the present invention.

The present invention will now be described by way of example only, with reference to

the accompanying drawings, wherein:

Figures 1a & 1b show amino acid sequence alignments for various heavy and light
chains.

Figure 2 shows the results for antigen binding specificity towards TrkA-IgG in respect of
supernatants from various clones resulting from an experiment involving transient
expression of the humanised MNACI13 variants in COS-7 cells.

Figure 3 the results of an experiment in which cellular binding of the antibodies to TrkA
expressed on TF-1 cells was analysed by cytofluorimetric analysis.

Figure 4 shows the results of a further analysis in which the best binders identified from
Figure 3 (BXhVH3VL3, BXhVHS5VLI], BXhVH5VL3, and HUIMNACWOV) were
compared to HUMNACWO.

Figure 5 shows the results of an assay in which different humanised candidates were
assayed in parallel with murine MNAC13 antibody (muMNACEP), chimMNACI13,
HuMNACWQ, and Human IgG1 as standard control.

Figure 6 shows the heavy and light chains for BXhVH5VL], including the constant
regions (the first amino acid of the constant region is underlined.)

Figure 7 shows the heavy chain for BXbVHSVL1 N297A, including the constant region

(the first amino acid of the constant region is underlined and the 297A position is bold
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and underlined).

Figure 8 shows BXhVH5VL] and BXhVHS5VL1 N297A binding to cell lines expressing
huTrkA.

Figure 9 shows the effect of various antibodies on NGF-induced MIP-1B production in
human mast cell line HMC-1.

Figure 10 shows binding of BXhVHS5VLI to cell bound Fc receptors on THP1 cell line
compared to BXhVHSVLI N297A.

Figure 11 shows an experiment demonstrating the analgesic effect of local intradermic
injection of BXhVH5VL1 N297A or control higG when co-injected with thNGF
Figure 12 shows an experiment demonstrating the analgesic effect of local intradermic
injection of muMNACEP or control migG when co-injected with rhNGF

Figure 13 shows an experiment demonstrating the analgesic effect of systemic
administration of BXhVHSVL1 N297A when compared to control hIgG in an animal
model of NGF-induced pain.

Figure 14 shows an experiment demonstrating the analgesic effect of systemic
administration of muMNACEP when compared to control hIgG in an animal model of
NGF-induced pain.

Examples

Before discussing the examples in detail, some of the nomenclature used therein is set out
below:

muMNACEP

This term is used to indicate the murine antibody MNAC13, as disclosed in EP1181318
The heavy chain variable region of this antibody is referred to herein as mVHEP (SEQ ID
NO. 13). The light chain variable region is referred to herein as mVLEP (SEQ ID NO.

16).
HuMNACWO

This term is used to indicate the humanised antibody MNAC13 disclosed in WO
05/061540

The heavy chain variable region of this antibody is referred to herein as HuVHWO (SEQ
ID NO. 17). The light chain variable region is referred to herein as HuVLWO (SEQ ID
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NO. 18

HuMNACWOv

This terms is used to indicate a variant of the antibody disclosed in HUIMNACWO (see
above) in which the heavy chain CDR3 region has been replaced with a CDR3 region
corresponding to that present in muMNACEP. The variant is novel and is within the

scope of the present invention.

The heavy chain variable region of this antibody is referred to herein as HuWVHWOv(SEQ
ID NO. 6). The light chain variable region can be referred to herein as HuVLWOwv.

However, in order to avoid duplication, it is not shown in Figure 1b, because it is the
same as HUVLWO (SEQ ID NO. 18).

ChimMNACI3

This corresponds to muMNACEP, but has human constant regions instead of mouse
constant regions.
The heavy chain variable region of this antibody is referred to herein as mVHEP (SEQ ID

NQO. 15)
The light chain is referred to herein as mVLEP (SEQ ID NO. 16)

3-23*01 (SEQ ID NO. 19), JH4 (SEQ ID NO. 20), L6*01 (SEQ ID NO. 21) and JK]
(SEQ ID NO. 22)

These are coding sequences derived from human germline genes.
They are used for assessing degrees of humanisation in Table 1. Thus if there are no
changes relative to a human germline sequence it is considered that there is 100%

humanisation.

[The percentage humanisation = number of changes X 100]

total number of residues compared

The table below shows the percentage humanisation for the different variants:

Table 1
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Sequence variant | Number of % Number of % humanisation
murine AA in | Humanisation |murine AA (related to complete
the FW/mumber |(related to FW |including CDR |variable sequence)
oftotal AAm  |sequence) AA/mumber of
the FW total AA in the
variable region
XhVHI 0/87 100 36/123 70.7
BXhVH2 3/87 96.6 39/123 68.3
XhVH3 3/87 96.6 39/123 68.3
XhVH4 3/87 96.6 39/123 68.3
BXhVHS5 5/87 942 41/123 66.7
BXhVHWO 12/87 86.2 48/123 61.0
BXhVL1 0/80 100 26/106 75.5
BXhVL2 4/80 95 30/106 71.7
BXhVL3 6/80 92.5 32/106 69.8
BXhVL4 6/80 92.5 32/106 69.8
BXhVL5 6/80 92.5 32/106 69.8
BXhVL6 8/80 90 34/106 67.9
BXhVL7 8/80 %0 34/106 67.9
XhVL8 11/80 86.2 37/106 65.1
XhVLWO 9/80 88.8 35/106 67

It can be seen that all of the variant variable chains have a degree of humanisation over

the framework regions of over 85%.

“BX” sequences

The sequences labelled with a code beginning with “BX” are novel sequences of the
present invention. The letters following “BX™ are either VH or VL to indicate a heavy or
10  light variable chain respectively. The sequences are then simply numbered consecutively

in the order in which they are shown in Figures 1a & 1b for a given chain.
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There are five heavy chain sequences. Thus they are numbered:

BXhVHI (SEQ ID NO. 1)
BXhVH?2 (SEQ 1D NO. 2)
5 BXhVH3 (SEQ ID NO. 3)
BXhVH4 (SEQ ID NO. 4)
BXhVHS (SEQ ID NO. 5)

There are eight light chain sequences. Thus they are numbered:
10

BXhVL1 (SEQ ID NO. 7)

BXhVL2 (SEQ ID NO. 8)

BXhVL3 (SEQ ID NOQ. 9}

BXhVL4 (SEQ ID NO. 10}
15 BXhVLS5 (SEQ ID NO. 11}

BXhVL6 (SEQ ID NO. 12}

BXhVL7 (SEQ ID NO. 13)
BXhVLS (SEQ ID NO. 14}

20  The chains can be combined in antibodies or derivatives thereof,

The forty possible combinations have all been produced and are:

BXhVHIVLI, BXhVHIVL2, BXhVHIVL3, BXhVH1VL4, BXhVHIVLS3,
25 BXhVHIVL6, BXhVHIVL.7, BXhVHIVLS,
BXhVH2VL1, BXhVH2ZVL2, BXhVH2VL3, BXhVH2VL4, BXhVH2VLS,
BXhVH2VL6, BXhVH2VL7, BXhVH2VLS,
BXhVH3VL1, BXhVH3VL2, BXhVH3VL3, BXhVH3VL4, BXhVH3VLS3,
BXhVH3VL6, BXhVH3VL7, BXhVH3 VLS,
30 BXhVH4VLI, BXhVH4VL2, BXhVH4VL3, BXhVH4VL4, BXhVH4VL3,
BXhVH4VL6, BXhVH4VL7, BXhVH4VLE,
BXhVHSVL], BXhVHSVL2, BXhVH5VL3, BXhVH5VL4, BXhVHS5VLS,
BXhVH5VL6, BXaVHSVL7, BXhVHSVLS,
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“N297A”

The designation “N297A” after the name of an antibody indicated that position 297 of
the heavy chain constant region is mutated from N to A.

The sequence of BXhVHSVLI N297A is provided as SEQ ID No. 23.

Expression vectors

The appropriate coding sequences were fused to a sequence coding for a secretory signal
5" and a splice donor sequence 3" to the cDNA for cloning into an antibody expression
Systerm.

The DNA fragments were cloned into IgG1 expression vectors.

These expression vectors were based on genomic sequences encoding the human constant
domains and cloning cassettes for the insertion of the selected ¢cDNA fragments of the
hVH and hVL sequences.

Transient expression of the humanised MNAC13 variants in COS-7 cells and
determination of antibody titers

Each combination of Heavy and Light chain was transiently transfected in COS-7 celis

and antibody titer was determined.

The expression vectors coding for the light chain and for the heavy chain were transiently
cotransfected into COS-7 cells by lipofection using Lipofectamin according to the
manufacturer’s instructions (Invitrogen, Germany) in a 24-well format.

After transfection the medium was replaced by DMEM containing 10%FCS and 2%

L-glutamine and the supernatants of the COS-7 cells were collected 4 days after

transfection.

The antibody titer of the humanised antibodies secreted into the supernatants of

transfected COS-7 cells was analyzed by a sandwich ELISA.

Briefly, a mouse anti-human kappa chain recognizing antibody (BD) was immobilized on

a 96 well plate, blocked and incubated with diluted supernatant of transfected COS-7
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cells. The presence of antibodies was detected by a POD conjugated rabbit anti-human
IgG (H+L) antibody (Dianova, Germany). A chimeric control antibody was used as a
standard in concentrations from 1 to 10 ng/ml. The determined antibody concentrations
were further adjusted by an internal standard sample having a standardized antibody

concentration.

Example 1
Comparison of humanised antibody binding towards TrkA-IgG in ELISA

Based on the determined antibody concentration, supernatants of all samples were

adjusted to the same antibody concentration.

The binding activities of all humanised antibody variants were analyzed by a TrkA-IgG
antigen ELISA. They were compared to the binding activities of the ChimMNAC13 and
HuMNACWOv.

Antibodies and antigens were thawed, aliquoted and stored at - 20°C. Aliquots of the

antibodies in use were stored at 4 °C for a maximum of two weeks.

Antigen ELISA was performed as follows: Maxisorb plates (Nunc, Germany) were
coated with 0.125, 0.25, 0.5, and 1 ug/ml TrkA-IgG. To check the specificity of antibody-
antigen binding TrkB-IgG (1pg/ml) as a negative control was used.

Transiently expressed antibody variants were used at 1, 10, and 100 ng/ml.
Detailed procedure as follows:

Coating

Plates: Nunc MaxiSorp 6well

100ul/well of TrkA-IgG at 2 pg/ml in Carbonate Buffer 0.1M pH 9.6 (TrkB-IgG used as
negative control)

Seal plate and incubate overnight at +4°C

Wash 3 times with 200 ul of wash buffer

Blocking

Block plates by adding 200ul of SuperBlock Blocking Buffer in PBS. (Pierce Prod #
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37515) to each well.
Immediately empty the plate by inversion.
Repeat two additional times.
Incubate at 37°C for 2 houss.

Primary Antibody

Discard supernatant and add 100ul of pwified mAb appropriately diluted in TEST Buffer
(standard curve range: 50-5000 pg/ml).

Seal plate and incubate at 37°C for 2 howss.

(In order to increase sensitivity incubate overnight at +4°C)

Wash 4 times with wash buffer.

Secondary Antibody

Add 100p] of HRP-conjugated Goat anti mouse IgG (Pierce cat. 31430) diluted 1:10000
in TEST Buffer. '

Incubate at 37°C for 1 hour,

Wash 4 times with wash buffer.

Development
Add 100ul of Substrate solution to each well. Incubate at room tempetature.
Stop the reaction with 100ul of H8O4 2M.

Determine the optical density of each well using a microtiter reader at 450 nm.

Results
The results for supernatants from the various clones evaluated for antigen binding

specificity by using the ELISA assay are shown in Figure 2.

Briefly, the specific antigen TrkA-IgG (black bars) and the negative control TRKB-1gG

(white bars) were coated at 1 pg/ml concentration on different 96-well plates.

Antibodies supernatants were quantified, appropriately diluted, and tested at 5 ng/ml
concentration. After washing, binding was detected with the appropriated HRP-labeled
secondary antibody, revealed by a chromogenic reaction and quantified by OD450/630

nm measure,
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The majority of the humanised antibodies show a comparable selective affinity for high
density TrkA antigen.

In addition, their binding specificity is not significantly different from parental murine
anti-human TrkA antibody and its chimeric isoform, indicating that antigen selectivity has

been fully preserved along the humanisation procedure,

Example 2
Cellular binding assav of new candidates by cvtofluorimetric analysis of TrkA

surface expression on TE-1 cells

Procedure

Harvest cells from culture, preparing a single cell suspension.

(In order to obtain maximum antigen expression split cells 1:3 the day before ).
Distribute 0.3-0.4 x 10°cells/sample and wash 1X with cold FACS buffer (PBS pH 7.4 +
0.1% NaN3 + 0.1% BSA).

Centrifuge at 350 x g for 5 min.

Discard supernatant and Keep tubes on ice.

Fe Receptors Blocking
Add 50 pl/sample of Human IgG [300 pg/ml] in FACS buffer and mix by gently
vortexing.

Incubate at 4°C for 15 min.

Primary Antibody ‘

Add 100 pl/sample of Primary Antibody muMNACI3 [4 pg/ml] in FACS buffer and mix
by gently vortexing.

As negative control use purified mouse IgG1 isotype control at the same concentration.
Incubate at 4°C for 30 min.

Wash 2X with 1ml of FACS buffer, spin 5 min at 350 x g, and discard the supernatant.

Secondary Antibody
Add 100 pl/sample of Donkey anti Mouse IgG (H+L) R-Phycoerythrin conjugated
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Jackson ImmunoResearch cat.# 715-116-151 in FACS buffer and mix by gently

vortexing.

Incubate at 4°C for 30 min,

Wash 2X with 1ml of FACS buffer, spin 5 min at 350 x g, and discard the supernatant.
Re-suspend in 0.5 ml of FACS Buffer.

Acquire sample data on flow cytometer.
Results

TE-1 cells were stained with supernatants from all the clones as well as HIMNACWO
and HIMNACWOv antibodies as controls (4 pg/ml) for 30 minutes at 4°C,

Staining was revealed by an appropriate PE-labeled secondary antibody and quantified by

cytofluorimetric analysis to evaluate the fluorescence intensity of the binding.

The results are shown in Figure 3, which is based upon the table below.

Table 2
Geo Mean Fluorescence Fold Increase

Ne. Variants Mean |&| S.D. Mean |£; S.D.
1 | mVHEP/mVLEP 11.0 +| 22 32 | 07
2 | hWWHWOvhVLWO 8.9 = 1.9 26 |&| 0.6
3 hVHi/AVL1 5.7 £ 0.4 1.7 || 0.1
4 hVH1/bVL2 4.6 x| 04 1.3 £ 0.1
5 hVH1/hVL3 6.1 £ 0.6 1.8 |x=| 02
6 hVHI/hVLA4 5.1 + 0.5 1.5 || 02
7 hVHI/AVLS 4.5 ] 03 13 || 01
8 hVH1/hVL6 4.9 04 14 || 0.1
9 hVH1/WVL7 5.1 +| 04 1.5 x| 01
10 hVHI/hVLS 5.2 £ 01 1.5 |£] 00
11 hVH2/hVL1 9.2 = 1.3 26 |£] 04
12 hVH2/AhVL2 6.4 +| 0.7 1.8  |£] 02
13 hVH2/KhVL3 10.8 1.3 3.1 £ 04
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14 hVH2/hVL4 6.1 + 03 1.8 +1 0.1
15 hVH2/hVL5 6.4 + 0.2 1.8 4] 0.1
16 hVH2/hVL6 6.4 + 0.7 1.8 +| 0.2
17 hVH2/hVL7 6.5 + 0.8 1.9 +| 0.3
18 hVH2/hVL8 6.5 + 1.0 19 +] 0.3
19 hVH3/hVL1 8.6 = 1.5 2.5 +| 0.5
20 hVH3/hVL2 7.1 = 2.1 2.0 +| 06
21 hVH3/hVL3 12.6 + 0.6 3.6 +l 0.2
22 hVH3/hV14 7.1 = 0.1 2.0 ] 0.0
23 hVH3/hVL5 6.9 = 0.5 2.0 +) 0.2
24 hVH3/hVL6 6.4 * 0.5 1.8 + 02
25 hVH3/hVL7 7.1 * 1.0 2.0 +| 0.3
26 hVH3/hVLS 6.5 + 1.2 1.9 x| 03
27 hVH4/hVL1 104 + 24 3.0 +| 0.7
28 hVH4/hVL2 8.3 + 2.5 24 = 0.7
29 hVH4/hVL3 10.9 + 3.0 3.1 +| 09
30 hVH4/hV14 8.0 + 2.2 2.3 +| 0.6
31 hVH4/hVL35 8.6 + 1.7 25 x| 0.5
32 hVH4/hVLé6 8.0 + 14 2.3 +| 04
33 hVH4/hVL7 8.7 + 2.5 25 | 0.7
34 hVH4/hVL8 8.3 + 1.9 24 +| 0.6
35 hVHS5/hVL1 11.3 + 2.7 3.2 +| 0.8
36 hVH5/hVL2 8.6 + 23 2.5 +{ 0.7
37 hVHS5/hVL3 13.7 + 2.1 3.9 | 0.6
38 hVH5/hVL4 9.1 + 22 2.6 +| 0.7
39 hVH5/hVL5 8.3 + 2.0 24 +| 0.6
40 hVH5/hVL6 9.1 * 1.5 2.6 +] 0.5
41 hVHS5/hVL7 8.6 + 2.0 2.5 ! 0.6
42 hVH5/hVLE 8.3 * 1.6 24 ! 0.5
43 hulgG 3.5 + 0.0 1.0 +t 0.0

The results showed that all the clones tested as well as HUMNACWOv positively

detected the membrane-associated TrkA receptors on TF1 cells though to a different
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extent. HUIMNACWO is not able to stain TFIcells, which have a low density of surface
TrkA receptors.

To further confirm, out of 40 clones tested, the best binders were selected to be further

analyzed.

As evaluated in two separate experiments (Figure 4) BXHVH3VL3, BXhVH5VLI,
BXhVH5VL3, and HIMNACWOv were compared with HUMNACWO.

The selected leads were confirmed good binders and slightly better performers when
compared to HIMNACWOv.

The humanized antibody isoforms BXhVH5VL1 N297A and BXhVH5VLI] together
with the reference antibodies muMNACEP and HIMNACWO were also assayed for
binding capability on TF-1, HMC-1 and PC12-hTrkA cell lines which express different
levels of surface receptor hTrkA.

As shown in Figure 8, BXhVHSVL1 N297A and BXhVHS5VLI antibodies comparably
bind all the tested cell lines, independently of the receptor density on the cellular surface.
Both antibodies appear to bind more efficiently when compared to the parental
muMNACEP. HIMNACWO only binds high surface receptor density cell line PC12-
hTrkA.

Example 3
Comparison of humanised antibody biological activity in vitro with a proliferation

assay on TF1 cells

To measure the ability of anti-human TrkA monoclonal antibodies to block cell surface
TrkA- B-NGF mediated biological activity, a cell proliferation assay using a factor-
dependent human erythroleukemic cell line, TF-1 (Kitamura, T. et al., 1989, J. Cell
Physiol. 140:323-334) was used.

TF-1 cells were incubated with various concentrations of the antibodies for 0.5 hour at

37° C in a 96 flat well culture plate.
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15  This experiment was performed twice.
Results

Different humanised candidates were assayed in paraliel with murine MNAC13 antibody
20  (muMNACEP), chimMNACI3, HIMNACWO and Human IgG1 as standard control

(Figure 5).

The IC50 were calculated for each curve and the results are given in the table overleaf.
25 It was found that antibody BXhVHS5VLI was the best performer among the candidates.

The heavy and light chains for this antibody are therefore shown in Figure 6.

The average IC50 for murine MNACI13 over a series of experiments was 0.54 + 0.47

30 pg/ml

Table 3
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(1999) software. 15Analysis of the igdiyidual sets of sensograms was
performed with the Bl A eval uation ve (1999) software. Anpbng
the different nodels tested Stu@fafceplatshﬁnkemfanwatdﬂtfﬁs t he best
fitting was obtained with the "separated 1:1" algorithm In this

nodel , %nly a defined range of the early aSSOCIatIOH and di ssoci ation
curves was g3 él%m&ﬁ%s&ﬁﬁ@ﬁn@%&@ Was IuEecl' dsOatidH bhA'G; §0t3ﬁ1§1‘3n
early phases of the curve, the overlay ef ects i ke mass transP

20r ebi ndi ngate comstanty for tindmgtkiretiteaf the Hdfecalt entitatlics (rmurind\Ehimeric,

2009/ 09823%%%&%5% ge?rlia% S %(?\Earé‘l'sdf TrkA-IgG using BIACORE 2000 (Biacore AB, Uppsala,

Sweden). TrkA-IgG was immobilised on a CM-3 sensor chip according to manufacturer’s

10 conditions, in a way to achieve an immobilization density of 1100 RU. Each antibody
sample was analyzed in antibody concentration ranges of 20-0.63 ug/ml. Calculations
from the sensograms were performed by using the BIA evaluation version 3 (1999)

software.

15 Analysis of the individual sets of sensograms was performed with the BIA evaluation
version 3 (1999) software. Among the different models tested to fit the kinetics data, the
best fitting was obtained with the “separated 1:1” algorithm. In this model, only a defined
range of the early association and dissociation curves was used for the calculation. It is
assumed that during these early phases of the curve, the overlay effects like mass transfer,

20  rebinding or others do not affect the calculations.



Resul ts The di ssociation constant (KD) was determ ned for various
anti bodi agoafgogzsget out in the table overleaf in the egggpriodonser
of increasing value. The KD val ue has rrg% units (M, which
correspond to the concentration of |ligand at which a binding site on
a particular protein is half occupied -ﬁ!ﬁ smal l er the val ue, the
nore tightly bound the ligand, or thelﬁng er the affinity between

| i gand and protein (here bet ween antigen and anti body) Tabl e 4

?h%ilsigywﬁ%igls@% %8595% bwc;f%wm T ERIVA-BAC SR éé? ' @géxo}l%ﬁhe
4.70x1014 @a@@%gggfﬁmv&gé{gﬁO&Qgﬁg&g@ggg@ 4 6.62x1011 BXhVH3VL3

5
The Kp value has molar units (M), which correspond to the concentration of ligand at
which a binding site on a particular protein is half occupied. The smaller the value, the
more tightly bound the ligand, or the higher the affinity between ligand and protein (here
between antigen and antibody).
10
Table 4
Antibody Kon Kot Kp
(1/Ms) (1/s) [M]
ChimMNAC13 2.68x10° 3.53x10™ 1.51x107°
MNACI3 8.50x10 1.67x10™ 2.50x107"
BXhVH5VLI] 7.68x10° 4.70x10™ 6.15x10™"
BXhVHSVL3 1.00x10° | 6.38x107 6.62x10™°
BXhVH3VL3 3.25x10° 4.42x10” 1.45x10”
HuMNACWOv 1.62x10° 3.86x10” 2.48x10”
HuMNACWO (separate experiment) 7.39x10° 3.09x10% 4.18x10°

Tt can be seen from the above table the calculated Kp for the murine and the chimeric

15 1soforms are very comparable with one another.

They are slightly lower but of the same order of magnitude as the humanised variants

BXhVHSVLI and BXhVHS5VL3.

20 On the contrary, the humanised variants HUIMNACWOv and BXhVH3VL3 display a one

order of magnitude higher Kp than that observed for the murine and the chimeric variants.

However, the Kp values here are still lower than for the prior art humanised antibody
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Consistently, the ranking given in the above table, which is based on the calculated data

using the “separated” algorithin, reflected very well the ranking obtained by visual

15  inspections of the sensograms of all investigated variants in overlay plots.

Example 5

Comparison of humanised antibody biological activity in vitro with a chemokine

secretion assay on HMIC-1 mast cell line

NGF acts as an important intermediate in inflammatory pain, contributing to both
20  peripheral and central sensitization. The sensitization of peripheral nociceptors can be

very rapid and can involve non-neural cells such as mast cells.

To measure the ability of anti-human TrkA monoclonal antibodies to inhibit B-NGF-
induced MIP1q secretion, a biological assay using the mast cell line, HMC-1 (Ahamed, I.
et al., J Immunol. 2004 Fun 1;172(11):6961-8.) was used.

25  HMC-1 cells (0.1 x 10%/well) were plated in triplicate in complete growth medium in a 96
flat well culture plate and incubated with various concentrations of monoclonal antibody
for 0.5 hour at 37° C.

Following this pre-incubation period, recombinant human f-NGF (rec-hu-p-NGF, R&D
Systerns) was added to the cell-antibody mixfure to a final concentration of 50 ng/ml and

30 incubation at 37° C was extended for 6 hours in a humidified CO2 incubator.
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After centrifugation at 350 x g for 5 min., supernatant is discarded and plates put on ice.
Binding of IgG to FcyRs on THP-1 cells was performed by incubating monomeric IgGs
in FACS Buffer starting from 30 pg/ml to 0.02 pg/m! (dilutions 1:3) in a total volume of

25 100pl at 4 °C for 30 min.

Cells were then washed three times with 200pl of FACS buffer, and IgG binding
detection is acheived by adding 100 pl of Donkey anti Human IgG (H+L) R-
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20 Inﬂannﬁation and nerve injury cause the release of NGF which stimulates primary
afferent fibres and induces behavioural sensitisation. Subcutaneous chronic treatment
with NGF in rats causes hyperalgesia and alters local cutaneous sensation (Lewin et al,,
1993; Andreev et al., 1995).

Intradermal injection of thNGF into human forearm and masseter muscle in humans

25  causes hyperalgesia, allodynia and alters local cutaneous sensation that began 3hrs
following injection and peaked 1-7 days post injection and recovered by day 21 (Dyck et
al., 1997; Svensson et al., 2003).
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adm ni stered systemcally (i.p.) 24hrs éior to rhNGF paw injection,
male Lewis rats (Charles River, 5-6weeks 200 g) were used 20with

10-12 ani ”aﬂ‘lﬁlls,ﬁﬁfectﬂfn‘é’ WP NG ﬂrg? ﬁféQWﬂiﬁ%@Warg LSRR re d5H rﬁ&%ﬁl ?ﬂﬁ%h‘égﬂbﬁrai

carried out blind. A sunmary of the treatnents Is outlline
t abl e bel owensimaNNNOEPYad pEifiBhy\gabrtated by gG&F.49 N297A Systemnic
i.p. 24lir pre- treatnments |Ing/Kg n=10 8ng/Kg ri= 10 | ngag n=12

Kg n= 841 i =10 / =10..8ng/ i = 12 1mg/ Kg n=10 3ny/ K
ﬁr:r:gig gng / Kgfhﬁ lp'r%gr?t%xgerlmen:?gylvol(lg/eé] two d%g%njé lglro{ocols: Mo/ kg o/ 1g

1. We first examined whether intradermal injection of recombinant human (th) NGF

&  alone in rat paw could cause behavioural sensitisation as measured by standard
nociceptive tests for hyperalgesia (Hargreave’s plantar test). We then established whether
intradermal co-injection of the murine IgG, muMNACEP, human IgG, and BXhVH5VL1
N297A_antibodies at a dose of 100jg could affect the rhNGF-induced sensitisation.
Murine IgG; and human IgG antibodies ware used as a negative controls at the

10  appropriated dosages.

2. We then established whether systemic pre-treatment of muMNACEP antibody (at
doses of 8 and 1 mg/Kg, i.p.) and BXhVH5VL1 N297A (doses of 8, 3, and 1 mg/Kg, i.p.)
could affect the peripherally induced thNGF sensitisation.

In the first protocol, whereby treatments where administered locally, male Lewis rats
15 (Charles River, 5-6weeks 200g) were used with 8-9 animals per group and 4 experimental
groups, injected according to the set method. Injections were carried out blind. A

summary of the treatments is outlined in the table below.

muMNACEP mlgGi/higG
/BXhVHSVL1
N297A
Intradermal 100pg + S00ng 100ug + 500ng
treatments rthNGF, n=9 thNGF, n=9

In the second protocol, whereby treatments were administered systemically (i.p.) 24hrs
prior to thNGF paw injection, male Lewis rats (Charles River, 5-6weeks 200 g) were used
20 with 10-12 animals per group and 10 experimental groups. Injections were carried out

blind. A summary of the treatments is outlined in the table below.

muMNACEP mlgG BXhVHS5VLI hlgG
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Protocol 2: Treatment administration by systemic single injection IP 24h before thNGF

paw injection,

Baseline plantar and von Frey tests were performed before drug treatments were

administered.

15  Hyperalgesia measurements were taken 30min, 1hr, 2hrs, 24hrs and 48hrs after thNGF
injection. Three to four recordings were taken for each hindpaw ipsilateral (right paw,

thNGF-injected) and contralateral (left paw, un-injected) to rhNGF injection.

Data from animals from individual treatment groups were collated, and means and

standard deviations were calculated for the controlateral and ipsilateral paw responses,
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wi t hdr awal theERSEBRECoRE0 23! stinulus localized to the injured
linb versus the contralateral linb is neasured. Arthritis nodel Rats
are i nj ect gthiphlereGREDEGE & Moatind 9Soad UW&&% Bhsclifl§ dndl ﬂbllgﬁ‘ﬁl% intradermal
intradermal ly. 25Approxi mately three weeks | ate théy devel op-a
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Monkey carrageenan induced pain nodel 52 Rhesus macaques are

pretreated intravenously with the ant| body/ der| vat| ve. The follow ng
day, animals are injected sullstomaia ! HHeMNeenan in the
tail. Wthdrawal tinme froma heat stlrrulus i s measured.

We compared the anti-hyperalgesic efficacy of BXhVH5VL1 N297A, muMNACEP

20  migGl, and hlgG by systemic injection in this model of NGF-induced hyperalgesia.

Three different doses of BXhVHSVL1 N297A and control hIgG (1, 3, and 8 mg/Kg)
were tested (Figure 13). Similarly, two different doses of muMNACEP and mIgG1 were
tested, 1mg/Kg and 8mg/Kg (Figure 14). All treatments were administered 1.p. 24hours

prior to intradermal injection with rhNGF.

25  Systemic pre-treatment of 8 and 3 mg/kg BXhVHSVL1 N297A significantly prevented
the development of hyperalgesia following rhNGF injection, as indicated by no
significant difference between ipsilateral and contralateral paw withdrawal responses

(Figure 13).



5General Points Unless the context indicates otherw se, the follow ng
general points apply: 1) Al ref erences di scussed herein are
deened to be incorporated by reference. i) The term "conprises” |

is
non-limti in. t, | i.ng- y FSting
or - hus +Hstfit Bercan bR ¥Ehne b el AR AT (CARRS ST
' conpri si ngirewanhtel tipedavaenshioafdhNGFHimblagd hingeralpei@Figne 04). Hostedratile

i nteger, step, _group.of integers or group.of steps_but not to the
excl usi on GVeRHANRERds rqsmnéeef ?@V&I&%’Idrﬁ%?awppﬁﬁé&b%beﬁtﬁr HreonmpasH
st eps. : mgﬁg' : aspects of the invention discussed

her ei n are“g?nm e)rkggi)?gﬁ ed}f\'/vithi n the 15scope of the invention, even
if the equivalents are not specifically discussed. 53 Clains |I. An
anti - Tr Bck Atrthe sowydashdtypenaipssia seipsilaerel wiw tehmonfesl | owwag alveybpresdit ons
of light a heavy chains: . ID NO. 3 and.SEQ | 9, SEQ I D NO
Sand SEQ | B°NG 15,‘:06‘?3“’%}%’5”}”%1'5?%&“@5‘?{8“%}%61 Fégﬁg?‘ld&@g An anti body
according to claiml1l that binds with greater affinity to TrkA than to

Trk B. 3. Avht@Rtd RPEeAES Qf heafls 0OBRYCIPheBRAbALlGERA FdMRtvingS infradermal
capabl e of bl ockin

bl oc or reducing the binding of NGF to the Trick =
recept or. A4mjepony 5%@@91@@%&%1 gpactvaiyatpents & anpvol digmlicastredugtion in
capabl e of i r i :OF: his k.o Wi tLes .
Chat woul d Brror i ek sldea0R RicBRE By Nt PO I gl vres0
recept dn. Swheftoftiphickdas heaoarsldictsl pio wamyrapmecedi ng cl ai m conpri si ng
a non-rodent derived constant region. 6. An antibody according to any
precedi ng clai mconprising a human cqQpnstant regi on or a constant
region with at | east 75% sequence idgﬁﬂﬂﬂﬂﬁ&th a human const ant
region. 7. An antibody according to any preceding claimconprising a
human 1 9G canpgkanin I @¢h ORxHdrinderfO R Ny €8k OeMbintbdattol dfher/2¥ay the
sequence identity therewith. 8. An antibody according to any

precedi ng dndbedievdesivadvesgf thequessniinventiog atgrset tiibeloss one or nore

am no acid changes relative to a human i munogl obul i n constant region
t hat preve rrnﬁ{lﬁ%& one or nore of the follow ng, a) activation of
conpl enent ment - medi ated lysis c) activation of T cells d)

bi ndi ng 5t 0 Mitekee: freaepddwith the apfibadvdebioativedaepediongallyoandny pusdads ¢
claimthat provides an, 0D450/ 630 nm val ue of greater thapn 0.1 in_a

TrkA- | ge ELipspiedimie sighbdusa) footpad vaith afbopmahn. Adddrafing (e saept licking
di w: ' ' in FACS st ai ni f TF |
e s | noa DAREEA B BLiE R AT TBB0E L0 o T kA surf ace

expression on TF | cells that is an increase of over 1.0 fold. 54
11. An ant i Glhxbpicomstrilition inpumnsstpr ecedi ng claimthat has a Kt) val ue

of less than.4.18 x. Min respect. of .TrkA-19gG binding.in a surface
ol asnon r edlistesdiest st ER5RRIoR of i aegl eet bee 7 DGR
CM 5 sesoryehimRa, Animals are then treated with antibody/derivative and withdrawal response to a

mechanical stimulus localized to the injured limb versus the contralateral limb is

measured.,

Arthritis model

Rats are injected with complete Freund’s adjuvant at the tail base intradermally.

25  Approximately three weeks late they develop a systemic poly arthritis characterized by
joint pain. Animals are treated with the antibody/derivative and the analgesic effect is
evaluated by the vocalization assay consisting of measurement of intensity of vocalization

upon gentle manipulation of the joints.

Monkey carrageenan induced pain model




12. An anti body according to any preceding claimthat has at |east
90% humani sati on when neasured over thespotal framework regions of
the variable region of at | east one chain. 13. An anti body accordi ng
to any preddgiusgnahqienatdiatitus] iatravenasdy %&’ot}k&mm?bbdsdddrbiaﬁvm dhe
measur ed OE@_ t.he total franmework r |ons e variable re Lon of

at Teast oneloHER oy, FRimels ATG PGSR BERu AR BT 12 to
13 that haayﬁ%mﬁﬁﬁq?néﬁ&nggkggﬁ 19HEB§&&?t'On given in any of said
clainms in respect o e franework regions for both the Iight and
heavy chains. 15. A derivative of an antibody according to any
precedi pg clai mwherein the derivatjve i .a) a fragnent of said

anti body, wherein the fragment is iﬁﬁﬁﬂﬁﬁﬁﬁﬂﬁ% of ScFv chains, is a Fv
or Fab fragnent b) a fragnment multiner such as m ni bodies, bis(or

hi gher) - ScFv, di abodies, triabodies, tetrabodies, Fab nultimers, c)
a fusion pﬂb‘d@ﬁetthecﬂfonwt thdiates bthdywise, siprfollowing generghmoimts panlyi mer and

Gor i vat i ve ) igelfinch MEbietn AR RAP el dufiled By OBk

sel ect ed f r9mhé kemf@binpibaayis rdndindiging &t thet ingemts, “itclidifrapewllia agent,
a marking agent, an _agent that increases the half life and/or that

r educed0t h&consising g8l fie grord iommaess) \Rad voldations SO REaePIIRsise’ ang7 A

derivative

agent 15 a SSTaEHe PARARESIRAR) Bl 1 GG Br { dted BRUAD U Gomp o

to any pr eeﬁdgmgoﬁgxaupmf d1gis husncEtEG;heaaxehismﬁﬁf ardrothertintogatystey, group of
derivative according to,any preceding claimin immbilised form 20.
An antlbonH%gmﬂékggéﬁP@%e ccording to any of claims 1 to 19, for use
" medi ol 0% Bhui AR LGRAX 0P ihedfidnliBh E1sSENREG B dofsiadild & bkl the
1to 19, se In the'treatnment of pain. 22. An anti body or

deri vatl Eve seqeorfdhanigversioangveofif the aquiealértoare ot specifisalyi disquseedt r eat ment
of chronic pain, 23. An antibody or derivative according to any of
claims 1 to 19, for use in the treatnent 55 of acute pain. 24. An
anti body or derivative according to any of clains Ito 19, for use in
the treatnment of pain associated with one or nore of the follow ng:
pancreatitis, kidney stones, endonetriosis, IBD, Crohn's disease,
post surgical adhesions, gall bladder stones, headaches,
dysnenorrhea, nuscul oskel etal pain, sprains, visceral pain, ovarian
cysts, prostatitis, cystitis, interstitial cystitis, post-operative
pain, mgraine, trigemnal neuralgia, pain fromburns and/ or wounds,
pai n associated-with tnmuma, neuropathic pain, pain associated with
muscul oskei etal diseases, rheumatoid arthritis, osteoarthritis,

ankyl osing spondilitis, periarticular pathol ogies, oncol ogi cal pain,
pain from bone netastases, HV infection. 25. An antibody or
derivative according to any of clains 1 to 19, for use in the
treatnment of cancer, a neuronal disorder (e.g. a neurodegenerative

di sorder), Alzheiner's disease, diabetes nellitus, a viral disorder,
an H 'V nedi ated di sorder, leprosy, or an inflamuatory disorder. 26.
An anti body or derivative for use according to any of clainms 21 to
25, whereas the treatnment involves ADCC. 27. A conbination of an
anti body or derivative according to any of clains 1 to 19 and an

anal gesic, for simultaneous, sequential or concerted admnistration
in nedicine, 28. A conbination of an antibody or derivative
according to any of clainms 1 to 19 and NG, for sinultaneous,
sequential or concerted admnistration in nedicine. 29. A

conbi nati on of an anti body or derivative according to any of clains
Ito 19 and a further anti-TrkA anti body or derivative thereof, for

si mul t aneous, sequential or concerted adm nistration in nedicine.

30. A pharnmaceutical conposition conprising an anti body or derivative



b) another anti-TrkA anti body or derivative thereof 56 c) NOF d) an
anti-cancer agent. 33. An antibody or derivative thereof according
to any of clains Ito 19 for use in diagnosis or prognosis. 34. An
anti body or derivative thereof for use in the diagnosis or prognhosis
of any of the diseases or disorders specified in clainms 21 to 25..
35. A nucleic acid encoding an anti body or derivative thereof
according to any of clains 1 to 19. 36. A vector conprising a
nucleic acid according to claim35. 37. A non-human transgenic
manmal that expresses an antibody or derivative thereof according to
any of clains 1 to 19, or that can be induced to provide such
expression. 38. A kit of parts conprising an antibody or derivative
according to any one of clains 1 to 19 together with instructions
directing the use thereof by a subject as an anal gesic.

SEQ | D NOS ST25 SEQUENCE LI STI NG <1€8#ms ay Line Genonics SPA <120>
ANTI - TRKA ANTI BODI ES AND DERI VATI VES THERECF <130> 17539EP <160> 5
<170> Patentln version 3.3 <210> 1 <211> 123 <212> PRT <213> Hono
sapi ens <400 eptidrigA gatibody thancempriesi QG u Ser Ay Ay Ay Leu Val Gn

Pro Ay Gdﬁelﬁtﬁ@?@'ﬁoﬁﬁf c&ﬁb!nﬁfo@s b314h384 h ch@n@'Sﬁ DN0: $3nd SEADThr
Phe Ser Thr “I‘Sf\alﬁ 202530 Thr Met Ser Trp _Va g G n Ala Pro Ay Lys

Ay Leu EQP NG; £snd SEQIDNR: 74 qr§E§éP NQi@ 2edl SEQID NG Ser Thr
Tyr Tyr Prp A5 Bty a¥edrdimPeRffn 1 that binds with greater affinity to TrkA than to Trk B.

3. Anantibody according to any preceding claim that is capable of blocking or reducing
the binding of NGF to the TrkA receptor,

4. An antibody according to any preceding claim that ig capable of blocking or reducing
ane or more biological activities that would otherwise be induced by the binding of NGF to
the TrkA receptor.

5. Anantibady sccording to any preceding claim comprising a non-rodent derived constant
region,

6. Anantibody according to any preceding claim comprising & human constant region or a
constant region with at least 75% sequence identity with 2 human constant region.

7. Anantibody according to any preceding claim comprising a human IgG constant region
or & constant region with at least 75% sequence identity therewith.

8. Anantibody according to any preceding clalm comprising & constant region that has one
or more amino acid changes relative to  human immunoglobulin constant region that
prevent/reduce one or more of the following,

a) activation of complement

b) complement-mediated lysis

¢) activation of T ¢ells

d) binding to an Fe receptor.

9. Anantibody according to any preceding claim that provides an OD450/630 nm value of
greater than 0.1 in a TrkA-IgG ELISA binding assay.

10. An antibody according to any preceding claim that provides an increase in FACS
staining of TF1 cells in & FACS based cellular binding assay of TrkA surface expression on
TF1 calls that is an increase of aver 1.0 fold,



Lys Gy Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65707580 Leu G n Met Asn Ser Leu Arg Ala Qu Asp Thr Ala Val Tyr Tyr
Cys 859095 Ala Lys Ay Ala Met Tyr Glg Asn Asp Phe Phe Tyr Pro Met
Asp Tyr 100105110 Trp Ay Gn @y Thr 4I'hr Val - Thr Val Ser Ser 115120
<210> 2 <211> 123 <212> PRT <213> Honp sapiens <400> 2 dJu Val Lys
Leu Leu Gu Ser dy Ay Ay Leu Val Gn Pro Ay @y 151015 Ser Leu
Arg Leu Ser Cys Ala Ala Ser @y Phe Thr Phe Ser Thr Tyr 202530 Thr
Met Ser Trp Val Arg Gn Thr Pro Ay Lys Ay Leu Gu Trp Val 354045
Ala Tyr Ile Ser Lys Ay Ay Ay Ser Thr Tyr Tyr Pro Asp Thr Val
505560 Lys, Ay Phe Thr 1le Ser .Arq Asn Ser Lys Asn Thr. Leu

Tyr 65707540 ‘@é@é‘%ﬂ? acsprding P ARIPresTding t@@si%t raseeto vals ofless thant 1&g Al a
G u Asp ThrotA i ket SFTIkAVIEGOKEIB PP ARface plasmon resonance analysis assay
wherein TrkA-IgG is immobilized on a CM-5 sensor chip.
12. An antibody according to any preceding claim that has at least 90% humanisation
when measured over the total framework regions of the vatiable region of at least one
chain,
13. Anantibody according to any preceding claim that has at {east 95% humanisation
when measured over the total framework regions of the variable region of at least one
chain.
14. Anantibody according to any of claims 12 to 13 that has at least the percentage
humanisation given in any of said claims in respect of the framework regions for both the
light and heavy chains.
15. A derivative of an antibody according to any preceding claim wherein the derivative is
a) a fragment of sald antibody, wherein the fragment is in the form of ScFv chains, isa Fv
or Fab fragment
b) & fragment multimer such as minibodies, bis{or higher)-ScFv, diebodies, triabodies,
tetrabodies, Fab multimers,
¢) & fusion product of said antibody fragment or fiagment multimer and another moiety,
16. A derivative according to claim 15 wherein the derivative is a fusion product and
another moiety is an agent selected from the following: a diagnostic agent, a therapeutic
agent, a marking agent, an agent that increases the half life and/or that reduces the
immunogenicity of said derivative in a human host,
17. A derivative thereof according to claim 16 wherein the therapeutic agent is a eytataxin.
13. An antibody or derivative thereof according to any preceding claim that is PEGylated.
19. An antibody or derivative according to any preceding claim in immobilised form.
20. Anantibody or derivative according to any of claims 1 to 19, for use In medicine
21, Anantibody or derivative according to any of claims 1 to 19, for use in the treatment
of pain.
22. Anantibody or derivative according to any of claims 1 to 19, for use in the treatment
of chronic pain.
23. Anentibedy or derivative according to any of claims 1 to 19, for use in the treatment



Ala Lys Ay Ala Met Tyr Ay Asn Asp Phe Phe Tyr Pro Met Asp Tyr
100105110 Trp Ay Gn Gy Thr Thr Val Thr Val Ser Ser 115120 <210> 3
<211> 123 <212> PRT <213> Honp sapi eg? <400> 3 du Val Gn Leu Leu
GQu Ser dy Ay Ay Leu vVal Gn Pro @/ Gy 151015 Ser Leu Arg Leu
Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser Thr Tyr 202530 Thr Met ser
Trp val Arg Gn Thr Pro Ay Lys Arg Leu Gu Trp val 354045 Ala Tyr
Ile Ser Lys Ay Ay Gy Ser Thr Tyr Tyr Pro Asp Thr Val 505560 Lys
Gy Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 65707580
Leu Gn Met Asn Ser Leu Arg Ala Qu Asp Thr Ala Val Tyr Tyr Cys
859095 Al gquéfsth' Ala Met Tyr Gy ASn Asp Phe Phe Tyr Pro Met Asp
Tyr 100105 # EI[!5'?'/Gly Gn Ay Thr Thr Val Thr Val Ser Ser 115120

<210> 4 <2441 Ankdfoods dPdenRitive setbaiingHo afy Fahityisto 19, @6kuselin the treatment
of pain associated with one or more of the following: pancreatitis, kidney stones,
endometriosis, IBD, Crohn's disease, post surgical adhesions, gall bladder stones,
headashes, dysmenorrhea, musculoskeletal pain, sprains, visceral pain, ovarian cysts,
prostatitis, oyatitis, interstitial cystitis, post-operative pain, migraine, trigeminel neuralgia,
pain from burns and/or wounds, pain associated with trauma, neuropathic pain, pain
associated with musculoskeletal diseases, rheumatoid arthritis, ostecarthritis, ankylosing
spondilitis, periarﬁcuiﬁr pathologies, oncological pain, pain from bone metastases, HIV
infection.
25. Anantibody or derivative according to any of claims | to 19, for use in the treatment
of cancer, & neuronal disorder (e.g. & neurodegenerative disorder), Alzheimer's disease,
diabetes mellitus, a viral disorder, an HIV mediated disorder, leprosy, or an inflammatory
digorder,
26. An antibody or derivative for use according to any of claims 21 to 25, whereas the
treatment involves ADCC.
27. A combination of an antibody or derivative according to any of claims 1 to 19 and an
analgasic, for simultaneous, sequential or concerted administration in medicine,
28. A combination of an antibody or derivative according to any of claims 1 to 19 and
NGF, for simultaneous, sequential or concerted administration in medicine,
29. A combination of an antibody or detivative according to any of claims 1 t0 19and a

" further anti-TrkA antibody or derivative thereof, for simultaneous, sequential or concerted

administration in medicine.
30. A pharmaceutical composition comprising an antibedy or derivative thereof according
to any of ¢laims 1 to 19 and a pharmaceutically acceptable carrier or excipient,
31. A pharmaceutical composition comprising an antibody according to any of claims 1 to
19 and another pharmaceutically active agent.
32. A pharmaceutical composition according to claim 31 wherein said another agent is one
or more of: '
a) an analgesic agent
b) another anti-TrkA antibody or derivative thereof



Gu Val Gn Leu Leu Qu Ser Ay Ay Ay Leu Val Gn Pro dy Ay
151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gy Phe Thr Phe Ser Thr
Tyr 202530 Thr nmet Ser Trp Val Arg G 6Ala Pro Ay Lys Arg Leu G u
Trp Val 354045 Ala Tyr Ile Ser Lys Ay Ay Ay Ser Thr Tyr Tyr Pro
Asp Thr Val 505560 Page 2 SEQ ID NOS 5T25 Lys Gy Arg Phe Thr Ile
Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 65707580 Leu G n Met Asn Ser
Leu Arg Ala Qu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Ay Ala
met Tyr Gy Asn Asp Phe Phe Tyr Pro Met Asp Tyr 100105110 Trp Ay Gn
Ay Thr Thr Val Thr Val Ser Ser 115120 <210> 5 <211> 123 <212> PRT
<213> Hono_sapi ens <400> 5 Au Val Lys Leu Leu Qu Ser Gy Ay dy
Leu Val GeNEFo @ y @y 151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser

Gy Phe ThiyalPii-cafider dgeht. TYr 202530

33, Anantibody or derivative thereof according to any of claims 1 to 19 for use in
diagnosis or prognosis.

34, Anantibody or derivative thereof for use in the diagnosis or prognosis of any of the
diseases or disorders specified in claims 21 to 25,

35. A nucleic acid encoding an antibody or derivative thereof according to any of claims 1
to 19,

36. A vector comprising a nucleic acid according to claim 35.

37. A non-human transgenic mammal that exprdsses an antibody or derivative thereof
according to any of claims 1 to 19, or that can be induced to provide such expression.

38. A kit of parts comprising an antibody or derivative according fo any one of claims 1 to
19 together with instructions directing the use théreof by a subject as an analgesic.



Thr Met Ser Trp Val Arg Gn éﬁ?SIDAP‘BS 1%8é°Q u Trp Val
354045 Ala Tyr Ile Ser Lys §§6U§§Qé%¥ er Thr Tyr Tyr Pro Asp Thr

Val 5055600-LysaydLyndragnBlimecsThra ||l e Ser Arg Asp Asn Ser Lys Asn Thr

Leu Tyr 07 G n Met Asn Ser Leu Arg Ala A u Asp Thr Ala Val
Tyt Tyr B 8806a T AN PSR ESTRER Asp Phe Phe Tyr
Pro Met <As@ Tyrs530@6105110 Trp Gy G n dy Thr Thr Val Thr Val Ser Ser
115120 Page 3_ Phoeni xTenp34186.tnp. txt <210> 6 <211> 123 <212> PRT
<213> Héﬂrg(bsaﬁi ens <400> 6 Au Val Gn Leu Leu Qu Set Gy Ay Ay
Leu Val 6@ PprddeYn Qe¥sinl91p Set Leu Arg Leu Set Cys Ala Al a Set
Gy Phe Thr Phe Set Thr Tyr 202530 Thr Net Set Trp Ala Arg G n Al a
Pro dy=< Gly Leu Gu Trp Val 354045 Ala Tyr Ile Set Lys Ay Qy
Ay Set < ing?;Tyr Pro Asp Thr Val 505560 Lys Gy Arg Phe Thr Ile

<

Set Arg2sf AStmoo8hpidhs Asn Thr Leu Tyr 65707580
<400> 1

Glu val GIn Leu Leu Glu ser Gly Gly Gly Leu val GIn Pro Gly Gly
1 5 10 15

Ser Leu Arg Egu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Thr Tyr
25 30

Thr Met Ser Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

ser g%r Ile Ser Lys Gly Gly Gly Ser Thr Tyr g%r Pro Asp Thr val
55

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu GIn Met Asn ggr Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
90 g5

Ala Lys Gly Ala Met Tyr Gly Asn Asp Phe Phe Tyr Pro Met Asp Tyr
100 105 110

Trp Giy GIn Gly Thr Thr val Thr val Ser ser
115 120

<210> 2

<211> 123

<2172> PRT

<213> Homo sapiens

<400> 2
Glu val Lys Leu Leu Glu Ser Gly Gly Gly Leu val GIn Pro Gly Gly
1 5 10 15

Ser Leu Arg Egu Ser Cys Ala Ala Ser Gly Phe Thr phe Ser Thr Tyr
25 30

Thr Met Ser Trp val Arg Gln Tgr Pro Gly Lys Gly Leu Glu Trp val
4 45

Ala ggr Ile Ser Lys Gly ggy Gly Ser Thr Tyr Tyr Pro Asp Thr val
60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Page 1



Leu G n Net Asn Set Leu Arg Ala G u AspsggtIDAf‘l%\5 \?gFSTyr Tyr Cys
859095 Al a Arg Gy Ala Net Tyr Ay Asn Asp Phe Phe Tyr Pro Net Asp
Tyr 1001651010 MetpAch yoel euGhyg P &€BUAYAIThThklavEh! Ser Beft C§95120
<210> 7 <211> 106 <2P3> PRT <213> Hom?osapl ens

Phoeni xTenp34186.tnp. txt <400> 7 Qu Ile Val Leu Thr Gn Ser Pro Al a
Thr LeualetLyseslySala Rred Oy c1p103h5a<H vhérrheAna Phe Meeuasperyys Set

Al a Ser Ser Ser VaP0Ser Tyr Met 20¥%80 His Trp Tyr &n G n Lys Pro
Gy Gn Ala Pro Arg Leu Leu Ile Tyr 354045 Thr Thr Set Asn Leu Al a
Ser A yrhpesiRr @16y Ahg e voerTHe Va1Sekr 329560 Gy Set Gy Thr Asp
Phe Thr Leu Thitl3le Ser Set Leul2@ u Pro Ju 65707580 Asp Phe Al a Val
Tyr Tyr Cys Hs Gn Trp Ser Set Tyr Pro Trp Thr 859095 Phe Ay G n
Gy Thr bys Leu Gu Ile Lys 100105 <210> 8 <211> 106 <212> PRT <213>

Homo sappens 490> 8
<212> PRT
<213> Homo sapiens

<400> 3

Glu val GIn Leu Leu Glu Ser Gly Gly Gly Leu val GIn Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Thr Tyr
20 25 30

Thr Met Ser Trp val Arg Gin Thr Pro Gly Lys Arg Leu Glu Trp val
35 40 45

Ala E%r Ile ser Lys Gly g}y Gly Ser Thr Tyr E%r Pro Asp Thr val

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

L.eu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Lys Gly Ala Met Tyr Gly Asn Asp Phe Phe Tyr Pro Met Asp Tyr
100 105 110

Trp Gly GIn Gly Thr Thr val Thr val ser ser
115 120

<210> 4

<211> 123

<212> PRT

<213> Homo sapiens

<400> 4

Glu val GIn Leu Leu Glu Ser Gly Gly Gly Leu val GIn Pro Gly Gly
1 5 10 15

ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr pPhe Ser Thr Tyr
20 25 30

Thr Met Ser Trp Val Arg Gln Ala Pro Gly Lys Arg Leu Glu Trp val
40 45

Ala Tyr Ile Ser Lys Gly Gly Gly Ser Thr Tyr Tyr Pro Asp Thr val
50 55 60

Page 2



G u Ile Yalgihex-gBhe Gh
a Thr

Met 202530 His Trp Tyr

151015

Ile Tyr L%I§4Gq45 Thr T

Set dy 505564

Set Tyr

ro Tr

100105 “Phd¥H
Hono sapi ens <400>
Leu Ser Pro @

Set Val TSérGWyé%Nf

u Arg

Pro Arg Leu Le
Pro Ser Arg Phe Set Ay
|| e<&&b> 8%3 Leu Qu

Thr

<211>

<21Z2> PRT

<213>

Glu val

1

Ser Leu

Thr Met

Ala Tyr

50

Lys Gly

Leu GIn

Ala Arg

Trp Gly

Lys

Arg

Ser

35

Ile

Arg

Met

Gly

Gln
115

%Vl%g

e

Leu

Leu

20

Trp

Ser

Phe

Asn

Ala

100

Gly

JL
85

B S A

Set Asn

set &Y

t

e KR S

78 Set

A

el geprorThie Vel Tk

Leu Gu Pro Qu 65707580 Asp Ala Ala Asp Tyr Tyr Cys Hs G n Trp Set

859095 Phe Ay Gn @3
AB86T B Y SN LEEhe
Gn lle Val

Tyr

Homo sapiens

<400> 5

Leu

ser

val

Lys

Thr

Ser

85

Met

Thr

151015 QG u Arg
iy 7580 MR

354045
Ser 505560 Gy Ser Ay Thr
Pro Gu

Giu

Cys

Arg

Gly

Ile

70

Leu

Tyr

Thr

ser

Ala

Gln

Gly

55

ser

Arg

Gly

vai

Al a Thr
IErf"pVaﬂyﬁeGSr?-'"G n
Ar Thr Sec Asn

Gly

Ala

Thr

40

Gly

Arg

Ala

Asn

Thr
120

Leu Thr

Gly

Ser

25

Pro

Ser

Asp

Glu

105

val

Gly
10

Gly
Gly
Thr
Asn
Asp
90

Phe

Ser

ehs

G

Leu
Phe
Lys
Tyr
ser
75

Thr

Phe

Ser

a

t P d
gﬁ_v o 9y

RoSet Tyr
Gn dn Lys Pro Ay Gn Set Pro Arg Leu Leu

o_Set Arg Phe
rgd'l €Bet Set

Thr Lys Leu Au Ile Lys
1% F0% “ﬁgﬁsﬁ PRT <213>
n Ser Pro Ala Thr

val GIn

Thr Phe

Arg Leu

45

Tyr Pro
60
Lys Asn

Ala vai

Tyr Pro

pPage 3

Leu Set

Leu Ser Cys Ser Ala Ser Set
Lys Pro Ay G n Sec
Leu Ala Set Ay Ile

Phe Tyr Thr Leu

Pro

ser

30

Glu

Asp

Thr

Tyr

Met
110

Gly

15

Thr
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Thr

Leu
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95
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val
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65707580 Asp Phe Ala Val Tyr Tyr Cys His Gn Trp Ser Set Tyr Pro Trp
Thr 859095 Phe Ay Ay Gy Thr Lys Leu Qu Ile Lys 100105 <210> 10
<211> 106 <212> PRT <213> Hono sapi ens <400> 10 G n Ile Val Leu Thr
Gn Ser Pro Ala Thr Leu Ser hfudnSeenptos@. ¥npls3015 Gu Arg Ala Thr
Leu Set Cys Ser Ala Ser Ser Ser Val Set Tyr Net 202530 His Trp Tyr
Gn Gn Lys Pro Ay Gn Ser Pro Arg Leu Leu Ile Tyr 354045 Thr Thr
Ser Asn Leu Ala Ser Ay Ile Pro Ser Arg Phe Set Gy Sec 505560 Ay
Sec Gy Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gu Pro du 65707580
Phoeni xTenp34186. tnp. t xt 859095 Phe Ay Ay Sly Thr Lys Leu Qu lle
Lys 100105 <210> 11 <211> 106 <212> PRT <213> Hono sapi ens <400> 11
Gnlle Val Leu Thr Gn Set Pro Ala Thr Leu Set Leu Set Pro Gy
151015 A u Arg Ala Thr Leu Set Cys Set Ala Set Set Set Val Set Tyr
Net 202530

<210> 6
<21l1> 123
<212> PRT

<213> Homo sapiens

<400> 6

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Thr Tyr
20 25 30

Thr Met Ser Trp Ala Arg Gla Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Tyr Ile Ser Lys Gly Gly Gly Ser Thr Tyr Tyr Pro Asp Thr Vval
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Ser Ala Val Tyr Tyr Cys
85 50 95

Ala Arg Gly Ala Met Tyr Gly Asn Asp Phe Phe Tyr Pro Met Asp Tyr
100 105 110

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 7
<211> 106
<212> PRT

<213> Homo sapiens

Page 4



Hs Trp Tyr Gn Gn Lys Pro Gy Gn Set Pro Arg Leu Leu Ile Tyr
354045 Thr Thr Set Asn Leu Ala Set Ay Ile Pro Set Arg Phe Set Ay
Set 505560 Ay Set Ay Thr Asp Tyr Thr Leu Thr Ile Set Set Leu Gu
Pro G u 65707580 Asp Al a Al anBspixehpIiks e . ks G n Trp Set Set Tyr
Pro ¥eq>Thr 859095 Phe Ay Gn Ay Thr Lys Leu Qu Ile Lys 100105
<210> 12 <211> 106 <212> PRT <213> Hono sapiens <400> 12 du |l e Val
Leu Fht & n’=Set<rl LA TRY PE@uAlgegh{éﬁuS%etr PP S6Fy 58015 Gu Qu
Ala Thr Leu Set Q/s Set Ala Set Sef Set Val Set Tyr t 202530 Hi s
Trp Tyr Gn Gn Lys Pro Ay Gn Set Pro Arg Leu Leu Ile Tyr 354045
Thr Thi 2SetrlAsmhitergulder Set Jekyrlld eePrserSeir Aul eherSetted y Set
505560 Phoeni Tenp34186.tnp.tx¥> Ay Ser Ay Thr3%he Tyr Thr Leu Thr
Ile Ser Ser Leu u Pro Au 65707580 Asp Ala Ala Asp Tyr Tyr Cys Hi's

G P h L L
an IEEE% Tﬁggg}é%ggl% ¥inFL iy c:[(}'{lfsﬁﬁ%’?%r% ﬁrng%!u Qey Hoyrhr Lys Leu

Thr Thr Ser Asn Leu Ala Ser Gly Ile Pro Ala Arg Phe Ser Gly Ser
50 55 60

Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro Glu

Asp Phe Ala Val Tyr Tyr Cys His Gln Trxp Ser Ser Tyr Pro Trp Thr
85 90 95

Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys

100 105
<210> 8
<211> 106
<212> PRT

<213> Homo sapiens
<400> 8

Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Ser Ala Ser Ser Ser Val Ser Tyr Met
20 25 30

His Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Arg Leu Leu Ile Tyr
35 40 45

Thr Thr Ser Asn Leu Ala Ser Gly Ile Pro Ser Arg Phe Ser Gly Ser
50 55 60

Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro Glu

Asp Ala Ala Asp Tyr Tyr Cys His Gla Trp Ser Ser Tyr Pro Trp Thr
85 90 95

Phe Gly Gin Gly Thr Lys Leu Glu Ile Lys
100 105

Page 5



<210> 13 <211> 106 <212> PRT <213> Hono sapi ens <400> 13 Gn Il e Val
Leu Thr Gn Ser Pro Ala Thr Leu Ser Leu Ser Pro Ay 151015 Gu Arg
Ala Thr Leu Ser Cys Ser Ala Ser Ser Ser Val Ser Tyr Met 202530 Hi s
Trp Tyr Gn Gn Lys Pro Gy fdoanSelenPtO sl g€l Leu 11 e Tyr 354045
Thr Thr Ser Asn Leu Ala Ser Ay Ile Pro Ser Arg Phe Ser Ay Ser
5055601d y9Ser Ay Thr Phe Tyr Thr Leu Thr Ile Ser Ser Leu Qu Pro
GuéﬁWS Asp Ala Ala Asp Tyr Tyr Cys His G n Trp Set Ser Tyr Pro
Trp {3>85 he,dy Gy Gy Thr Lys Leu Gu Ile Lys 100105 <210>
14 <211> 106 <212> PRT <213> Honp sapi ens <400> 14 Gn Ile Val Leu
Thr &ueoSee Pro Ala Thr Leu Ser Leu Set Pro Ay 151015 u du Al a
Thr Leu Ser Cys Ser Ala Ser Set Ser Val Set Tyr Met 202530
Phoegll&TIelﬁp‘é%lléeut  E%t 8540855 Phil M THV S A%‘h LELR §+%er Ay Ile
Pro Set Arg Phe Se Gly Set 505560 &ly Set Gy Thr Pile Tyr Thr Leu
Tilt Ile Ser Set Leu Gu Pro Qu

Glu Arg Ala Thr Leu Ser Cys Ser Ala Ser Ser Ser Val Ser Tyr Met
20 25 30

His Trp Tyr Gln Gln Lys Pro Gly Gla Ser Pro Arg Leu Leu Ile Tyxr
35 40 45

Thr Thr Ser Asn Leu Ala Ser Gly Ile Pro Ser Arg Phe Ser Gly Ser
50 55 60

Gly Ser Gly Thr Phe Tyr Thr Leu Thr Ile Ser Ser Leu Glu Pro Glu

Asp Phe Ala Val Tyr Tyr Cys His Gln Trp Ser Ser Tyr Pro Trp Thr
85 90 95

Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys

100 105
<210> 10
<211> 106
<212> PRT

<213> Homo sapiens
<400> 10
Gln Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

1 5 1C 15

Glu Arg Ala Thr Leu Ser Cys Ser Ala Ser Ser Ser Val Ser Tyr Met
20 25 30

His Trp Tyr Gln Gln Lys Prc Gly Gln Ser Pro Arg Leu Leu Ile Tyr
35 40 45

Thr Thr Ser Asn Leu Ala Ser Gly Ile Pro Ser Arg Phe Ser Gly Ser
50 55 60

Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro Glu
65 70 75 80

Asp Ala Ala Asp Tyr Tyr Cys His Gln Trp Ser Ser Tyr Pro Trp Thr
Page 6



65707580 Asp Ala Ala Asp Tyr Tyr Cys His A n Trp Ser Set Tyr Pro Trp
Tilt 859095 Pile Ay Ay Gy Thr Lys Leu Qu Ile Lys 100105 <210> 15
<211> 123 <212> PRT <213> Mus nuscul us <400> 15 G u Val Lys Leu Mt
Au Set Ay Gy Ay Leu Val fBdenPreroby1dd.ymd3%015 Set Leu Lys Leu
Set Cys Ala Ala SetsAdy Pile Tilt Pole Set Tilt Tyr9202530 Thr Met
Set Trp Ala Arg G n Thr Pro Gu Lys Arg Leu Gu Trp Val 354045 Al a
Tyr | er Ti 1t STyr Tyr Pro Asp Thr Val 505560
Lys CE%IJh% %rg H: ’E?lhrelb%{e §et Krzéﬁsﬁ Asn Ala Lys Asn Tilt Leu Tyr
65707580 Leu G n Met Set Ser Leu Lys Set GQu Asp Thr Ala Leu Tyr Tyr
s 859095 Ala Arg Ay Ala Met Tyr Gy Asn Asp Pile Pile Tyr Pro Met
10108 95110 Trp Gy Gn Gn Tilt Set val Tilt Val Set Set
1151 16 <211> 106 <212> PRT <213> Mus nuscul us <400> 16 Page

9 P@@&X%@ﬂ@%ﬁé@&stﬁp txt
<400> 11

Gin Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Ser Ala Ser Ser Ser Val Ser Tyr Met
20 25 30

His Trp Tyr Gln Gln Lys Pro Gly Gin Ser Pre¢ Arg Leu Leu Ile Tyr
35 40 45

Thr Thr Ser Asn Leu Ala Ser Gly Ile Pro Ser Arg Phe Ser Gly Ser
50 55 60

Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gilu Pro Glu

Asp Ala Ala Asp Tyr Tyr Cys His Gln Trp Ser Ser Tyr Pro Trp Thr
85 90 95

Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys

100 195
<210> 12
<211> 106
<212> PRT

<213> Homo sapiens
<400> 12

Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Glu Ala Thr Leu Ser Cys Ser Ala Ser Ser Ser Val Ser Tyr Met

His Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Arg Leu Leu Ile Tyr
35 40 45

Thr Thr Ser Asn Leu Ala Ser Gly Ile Pro Ser Arg Phe Ser Gly Ser
50 55 60
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Asp Ile Val Leu Set Gn Set Pro Ala Ile Met Set Ala Set Leu Gy
151015 Au Qu Ile Thr Leu Thr Cys Set Ala Set Set Set Val Set Tyr
Met 202530 His Trp Tyr Gn Gn Lys Set Ay Thr Ser Pro Lys Leu Leu
Ile Thr 354045 Thr Thr Set AsnehetreAbsaiSettdd.gxVal Pro Set Arg Phe
Set Ay Ser 505560 Ay Set Ay Thr Phe Tyr Set Leu Thr Ile Set Set
Val @Y S&raCSd dhB5PE7580 TAS g-eAl “éh%lléeﬁseﬁ SNl LWrGley%r‘HiG Gn Trp Set
Set yr Pro Trp Thr 8 Y095 Phe Ay Gly Gly Thr Lys Leu®Blu Ile Lys
100105 <210> 17 <211> 123 <212> PRT <213> Hono sapi ens <400> 17 Qu
Val @sp dleurleas myrSeir Gvy HHsycd yrhewerVadr Gyn 200rT€d yhid y 151015
Set Leu Arg Leu Seét> Cys Ala Ala Set?0dy Phe Thr Phe%8et Thr Tyr
202530 Thr Met Set Trp Ala Arg Gn Ala Pro Ay Lys Ay Leu Qu Trp
Val L y Ay Set Thr Tyr Tyr Pro Asp
Thr %85%8({%5 ?/YA%“P 2 LY Sel Arg Asp Asn Set Lys Asn
Thr Leu Tyr 65707580 Leu Gn th Asn Set Leu Arg Ala Qu Asp Set Al a
Val Tg{o Tyr Cys 859095

<211> 106

<212> PRT

<213> Homo sapiens

<400> 13

Gln Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu 3Ser Pro Gly
i 5 i0 15

Glu Arg Ala Thr Leu Ser Cys Ser Ala Ser Ser Ser Val Ser Tyr Met
20 25 30

His Trp Tyr Gln Gin Lys Pro Gly Gln Ser Pro Arg Leu Leu Ile Tyr
35 40 45

Thr Thr Ser Asn Leu Ala Ser Gly Ile Pro Ser Arg Phe Ser Gly Ser
50 55 60

Gly Ser Gly Thr Phe Tyr Thr Leu Thr Ile Ser Ser Leu Glu Pro Glu

Asp Ala Ala Asp Tyr Tyr Cys His Gln Trp Ser Ser Tyr Pro Trp Thr
85 SC 95

Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys

100 105
<210> 14
<211> 106
<212> PRT

<213> Homo sapiens

<400> 14

Gln Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Glu Ala Thr Leu Ser Cys Ser Ala Ser Ser Ser Val Ser Tyr Met
20 25 30

His Trp Tyr Gln Gln Lys Ser Gly Thr Ser Pro Arg Leu Leu Ile Tyr
Page 8



Ala Arg Ay Ala Met Phe Ay Asn Asp Phe Phe Phe Pro Met Asp Arg
100105110 Page 10 Phoeni xTenp34186.tnp.txt Trp Gy Gn Gy Thr Leu
Val Thr Val Set Set 115120 <210> 18 <211> 106 <212> PRT <213> Hono
sapi ens <400> 18 Asp |l e Val picedidtamp@GirscSetip .Rx0 Set Ser Leu Set Al a
Set Val dy3151015 Asp Arg VBl Thr Ile Thr C#§ Set Al a Set Set Set
Val Set Tyr Met 202530 His Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro
Lys Ley heush] 8. Tvie, 380045, T, Ty c96tsAshLau.Aa Saf @y Val Pro
Set Arg fhe Set Ay Set 5@ 5566 Gy Set dyoThr Asp Tyr T Leu Thr
Il e Set Set Leu G@n Pro Au 65707580 Asp Vval Ala Thr Tyr Tyr Cys Hi's
An Trp Set Set Tyr Pro Trp Thr 859095 Phe Ay dy Gy Thr Lys Val
Qu I3 195 rodie57e21ns ng ey Thr §8@<%1‘2§91Pﬁ<?u<@l’3§“l—@36 sapi ens
<400>°19

Asp Ala Ala Asp Tyr Tyr Cys His Gln Trp Ser Ser Tyr Pro Trp Thr
85 90 85

Phe Giy Gly Gly Thr Lys Leu Glu Ile Lys

i0c 105
<210> 15
<211> 123
<212> PRT

<213> Mus musculus

<400> 15

Glu Val Lys Leu Met Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Thr Tyr
20 25 30

Thr Met Ser Trp Ala Arg Gin Thr Pro Glu Lys Arg Leu Glu Trp Val
35 40 45

Ala Tyr Ile Ser Lys Gly Gly Gly Ser Thr Tyr Tyr Pro Asp Thr Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys &Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Ser Ser Leu Lys Ser Glu Asp Thr Ala Leu Tyr Tyr Cys
85 90 85

Ala Arg Gly Ala Met Tyr Gly BAsn Asp Phe Phe Tyr Pro Met Asp Tyr
100 1065 110

Trp Gly Gln Gln Thr Ser Val Thr Val Ser Serx

115 120
<210> 16
<z211l> 106
<212> PRT

<213> Mus musculus

<400> 16
Page 9



Gu Val Gn Leu Leu Qu Set Ay Ay Ay Leu Val Gdn Pro dy Ay
151015 Set Leu Arg Leu Set Cys Ala Ala Set Gy Phe Thr Phe Set Set
Tyr 202530 Ala Met Set Trp Val Arg Gn Ala Pro Ay Lys Gy Leu Qu
Trp Val 354045 Set Al a IIe SertoctliyreBet 4 @oytifd yxSet Thr Tyr Tyr Al a
As Set Val 505560 Lys Arg Phe Thr Ile Set Arg Asp Asn Set Lys
Asn TP Ez?u"arJere%gﬁf?%é’O PREO11L® BBEIi TEp3a 155, gi&b 8%t Leu Gn
n Set Leu Arg Ala A u Asp Thr Al a Val Tyr Tyr s 859095 Al a
Lys <210> 20 <211> 15 <212> PRT <213> Honb sapi ens <400> 20 Tyr Phe
Asp Tyrn @npIG yha wu@rlyr The deeurMalseThgerVadr Set Set Th5#045 <210> 21
<211> 95 <212>2PRT <213> Hono sapi ens <400> 21 QG Ile Val Leu Thr
Gn Set Pro Ala Thr Leu Set Leu Set Pro Ay 151015 Gu Arg Ala Thr
Leu %E @f)ST %lﬁ‘hﬁ.n%%s @ep Cﬁ%t lel.aJSegel;roS%;s I)é{a L?egz§§e ‘I‘l‘[?u Al a Trp

Tyr Gn Gn3kys Pro Aa Pro Arg Leu

Thr Thr Ser Asn Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly Ser
50 55 60

Gly Ser Gly Thr Phe Tyr Ser Leu Thr Ile Ser Ser Val Glu Ala Glu
65 70 75 80

Asp Ala Ala Asp Tyr Tyr Cys His Gln Trp Ser Ser Tyr Pro Trp Thr
85 90 95

Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 17
<211> 123
<212> PRT

<213> Homo sapiens

<400> 17

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Giy Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Thr Tyr
20 25 30

Thr Met Ser Trp Ala Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

Ala Tyr Ile Ser Lys Gly Gly Gly Ser Thr Tyr Tyr Pro Asp Thr Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Ser Ala Val Tyr Tyr Cys
85 S0 95

Ala Arg Gly Ala Met Phe Gly Asn Asp Phe Phe Phe Pro Met Asp Arg
100 105 110
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354045 Tyr Asp Ala Set Asn Arg Ala Thr Ay Ile Pro Ala Arg Phe Set
Gy 505560 Set Gy Set Ay Thr Asp Phe Thr Leu Thr Ile Set Set Leu
G u Pro 65707580 A u Asp Phe Ala Val Tyr Tyr Cys G n Gn Arg Set Asn
Trp Pro 859095 <210> 22 <211ehckRix24234PRTt213> Honop sapi ens <400>
22 TrApPTHY Phe 6y y™hg he@Vgl THYE V34 SWalSs@ u Il e Lys 1510 <210> 23 Page
12 Phoeni xTe€hp34186. t np. t xt'¥211> 453 <212> PRT <213> Hono sapi ens
<400> 23 GQu Val Lys Leu Leu u Set dy Ay @y Leu Val Gn Pro Ay
Ay X5i¥518et Leu Arg Leu Set Cys Ala Ala Set Gy Phe Thr Phe Set
Thr TF¢i1202880 Thr Met Set Trp Val Arg Gn Thr Pro Gy Lys Arg Leu
A u TEPZNVaPR354045 Ala Tyr Ile Set Lys Ay Ay Ay Set Thr Tyr Tyr
Pro ASp>ThioRAIS*BEESE60 Lys Gy Arg Phe Thr Ile Set Arg Asp Asn Set
Lys AgposThrigleu Tyr

Asp Ile Val Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Ser Ala Ser Ser Ser Val Ser Tyr Met
20 25 30

His Trp Tyr Gln Gln Lys Prc Gly Gln Ala Pro Lys Leu Leu Ile Tyr
35 40 45

Thr Thr Ser Asn Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly Ser
50 55 60

Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu
65 70 75 214

Asp Val Ala Thr Tyr Tyr Cys His Gln Trp Ser Ser Tyr Pro Trp Thr
85 90 95

Phe Gly Gly Gly Thr Lys Val Glu Ile Lys

100 105
<210> 19
<211> 98
<212> PRT

<213> Homo sapiens

<400> 19

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
i 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ala Tle Ser Gly Ser Gly Gly S8er Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80
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65707580 Leu G n Met Asn Set Leu Arg Ala Qu Asp Thr Ala Val Tyr Tyr
Cys 859095 Ala Arg Ay Ala Met Tyr Gy Asn Asp Phe Phe Tyr Pro Met

Asp Tyr 100105110 Trp Ay Gn dy Thr Thr Val Thr Val Set Set Al a Set
Thr Lys Ay 115120125 Pro Sethodal=TRme3frss.treutAta Pro Set Set Lys Set
Thr Set Gly Gly 130135140 Thr Ala Ala Leu Gy Cys Leu Val Lys Asp Tyr

Phe Pr 1451 16 I t Asp Set Ay Ala Leu
Thr et9 n S a ﬁaée é %%g%%&g%%‘zg\%ro% t/g“iergif Eiy?t Set Set Gy
Leu Tyr Set Leu Set Set Val Val 180185190 Thr Val Pro Set Set Set Leu
Ay Thr Gn Thr Tyr Ile Cys Asn Val 195200205 Asn His Lys Pro Set Asn
Thr By38 N8l Asp Lys Lys Val Gu Pro Lys 210215220 Set Cys Asp Lys Thr
Hs Thr Cys Pro Pro Cys Pro Ala Pro Qu Leu 225230235240 Page 13

Phoeni xTenp34186.tnp.txt Leu Gy Gy Pro Set Val Phe Len Phe Pro Pro
Lys ReoolygsoAsp Thr 245250255 Leu Met Ile Set Arg Thr Pro Qu Val Thr

Cys wéklvalsVal Asp Val
<212> PRT

<213> Homec sapiens

<400> 20

Tyr Phe Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser
1 5 10¢ 15
<210> 21

<211> 95

<212> PRT

<213> Homo sapiens
<400> 21

Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 45

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80

Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gln Arg Ser Asn Trp Pro
85 90 95

<210> 22

<21l1i> 12

<212> PRT

<213> Homo sapiens

<400> 22

Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
1 5 10

<210> 23
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260265270 Ser Hs G n Asp Pro Qu Val Lys Phe Asn Trp Tyr Val Asp Gy

Val
Al a
Asp

275280285 A u Val His Asn Ala Lys Thr Lys Pro Arg Gu Qu Gn Tyr
Ser 290295300 Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu H's Gn
Trp Leu 305310315320 AsnPi@epikTegp@ipeTymp.ltys Cys Lys Val Set Asn
/ﬁlg%leéf’?’ro Al a 325330335 Pro Ile Qu Lys Thr 1le Ser Lys Ala Lys
é2@3i3r (ﬁi Q. A4 Pro 340345350 G n Val Tyr Thr Leu Pro Pro Set Arg
G u Leu Thr Lys Asn G n 355360365 Val Set Leu Thr Cys Leu Val Lys
RaeoTyrz3Pro Ser Asp Ile Ala 370375380 Val Qu Trp Gu Set Asn Ay
Pro Gu Asn Asn Tyr Lys Thr Thr 385390395400 Pro Pro Val Leu Asp
ASp ‘@lytserep up%éu L%ﬁ Fyr CoeCly e Byl £8840445Y FAY Val Asp Lys
rg Trp Gn Gh Gy Asn Val Phé’Set Cys Ser 420425430 Val Met His
Gy Leu His Asn H's Tyr Thr G n Lys Set Leu Ser 435440445 Leu Ser

Gey laysaddbQecPage dds 2la Ala Ser Gly Phe Thr Phe Ser Thr Tyr
20 25 30

Thr Met Ser Trp Val Arg Gln Thr Pro Gly Lys Arg Leu Glu Trp Val
35 40 45

Ala Tyr Ile Ser Lys Gly Gly Gly Ser Thr Tyr Tyr Pro Asp Thr Val
5C 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 S0 S5

Ala Arg Gly Ala Met Tyr Gly Asn Asp Phe Phe Tyr Pro Met Asp Tyr
100 105 110

Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser Ala Ser Thr Lys Gly
115 120 125

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
130 135 140

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160

Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175

Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190

Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val
195 200 205

Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys
210 215 220

Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
225 230 235 240

Page 13



Leu

Leu

Ser

Glu

Thr

305

Asn

Pro

Gln

Val

Val

385

Pro

Thr

Val

Leu

Gly

Met

His

Val

290

Tyxr

Gly

Ile

val

Ser

370

Glu

Pro

Val

Met

Ser
450

Gly

Ile

Glu

275

His

Arg

Lys

Glu

Tyr

355

Leu

Trp

Val

Asp

His

435

Pro

Pro

Ser

260

Asp

Asn

Val

Glu

Lys

340

Thr

Thxr

Glu

Leu

Lys

420

Glu

Gly

Ser

245

Arg

Pro

Ala

Val

Tyr

325

Thr

Leu

Cys

Ser

Asp

405

Ser

Gly

Lys

Val

Thr

Glu

Lys

Ser

310

Lys

Ile

Pro

Leu

Asn

390

Ser

Arg

Leu

Phe

Pro

Val

Thr

295

Val

Cys

Ser

Pro

Val

375

Gly

Asp

Trp

His

PhoenixTemp34186.tmp. txt

Leu Phe Pro Proc Lys Pro Lys Asp

Glu

Lys

280

Lys

Leu

Lys

Lys

Ser

360

Lys

Gin

Gly

Gln

Asn
440

Val

265

Phe

Pro

Thr

Val

Ala

345

Arg

Gly

Pro

Ser

Gln

425

His

250

Thr Cys

Asn Trp

Arg Glu

Val Leu

315

Ser Asn
330

Lys Gly

Asp Glu

Phe Tyr

Glu Asn

395

Phe Phe
410

Gly Asn

Tyr Thr
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Val

Tyr

Glu

3C0

His

Lys

Gln

Leu

Pro

380

Asn

Leu

Val

Gln

Val

Val

285

Gln

Gln

Ala

Pro

Thr

365

Ser

Tyr

Tyr

Phe

Lys
445

255

val Asp
270

Asp Gly

Tyr Ala

Asp Trp

Leu Pro
335

Arg Glu
350

Lys Asn

Asp Ile

Lys Thr

Ser Lys

415

Ser Cys
430

Ser Leu

Thr

Val

Val

Ser

Leu

320

Ala

Pro

Gln

Ala

Thr

400

Leu

Ser

Ser



