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Field of the invention 5 The invention relates to an anti - CGRP

anti body for us,‘(? (N the prevention and/or treatnent of cEroni cH’oai_n
and/ or syr‘?ﬁ’?&ﬂ'&’ 8 Lhroni c pain, and to a nmethod of tre T"%"O%? art
preventing chronic pain and/or synptons of chronic pain using an

anti-CGRP anti body. 10 Background of the invention. Chronic painis a
|l ong lasting pain that persists |onger than the tenporal course of
nat ural healing of the under|yin ca at i.vec' njury or disease. It
serves no beneficial or prot%&%ﬁ—ﬁgﬁm* Eh2lst i mated 2.7
mllion people in the UK are invalided due to 15chronic pain

condi tions. Qﬁn(}&é ain. s one of the nost conmon types of chronic
pai n and dé:r’r% SuE Veﬁ'88f'cepti ve conmponents due to tunour growh and
neur opat hi ¢ conponents due to tumour induced nerve damage. It further
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for treat nerﬂrﬁ]ié{ 04 chronic pain are opiates and 25 non-steroi dal
anti-infla P% yy drugs (NSAIDS). Both classes of drugs can produce
severe side-effects; NSAIDS can cause gastric ulceration and renal
damage, ,opiates_can, cause naysea, constipation, confusion and
dependeifcy %»CE‘HF%W° I | to produce pain relief in all

i ndi viduals suffering chronic pain, even at high doses and

devel opment ., of .anal gesi c resi stan to opioids conplicates their
Gility forCTBHEPRRnR Moo AR RO it nesetp &inogr e M fTparal covat Phrent
requires thatwskheafinglofthe anterlying daugdtive dverlysor dfseags. alt esrves hagemgiclal 6h
it side-effects.and at |east 20% of tyeated pati.ents,  still hav
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i denti f)§ newgritapaimcenditicssl | y acti ve 35conpounds that interfere with
key steps of the chronic pain process and particularly for WO

2009/ 109911PCT/ 1B2009/ 050852 the treat nent and/ or prevention of

chroni ¢ no@arept paie ispaierofdimedmost copmudrolypesdf ahihsrdnpain Bod demphstegespai n.
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To date, the main analgesics employed for treatment of chronic pain are opiates and
25 non-steroidal anti-inflammatory drugs (NSAIDS). Both classes of drugs can produce
severe side-effects; NSAIDS can cause gastric ulceration and renal damage, opiates
can cause nausea, constipation, confusion and dependency problems. Opioids fail to
produce pain relief in all individuals suffering chronic pain, even at high doses and
development of analgesic resistance to opioids complicates their utility for long term
30 therapy. In particular cancer pain treatment requires the use of unacceptably high
levels of opiates bringing with it side-effects and at least 20% of treated patients still

have uncontrolled pain.

Accordingly, there is a critical medical need to identify new pharmaceutically active
35 compounds that interfere with key steps of the chronic pain process and particularly for



10receptor, Calcitonin receptor-like receptor (CRLR), activating
adenyl ate cycl ase and protein kinase A production. Centrally
penetrati | adm ni stered, small nol ecul e sel ect] D
ant agoni s[kgoﬁfﬁb?@%gjéin shown to be useful in the treat neh{ﬁ’g'?z 1050852
neur opat hi ¢ and noci ceptive pain 15 conditions (Adwani kar et al, Pain
2007) suggesting that renoval of endogenous CORP in the spinal cord
has an antinociceptive effect. Additionally intrathecal

adm ni stratj ' ' J .S u .
oci cept | vehBrANeRTp I nfEtBh B b bE BpOBRRE BAnEAR ol Shronic
et. al Neurrmsiceptidegidin.(1998) 92, 325 - 329). 20 Surprisingly we have
found that adm nistration of an anti-CGRP antibody is effective, with
a peripheral site of action, in the prevention and/or treatnent of
chroni ¢ paiSurprsinglynwp dave towhd that Bdmimisiratioc ptapantiyEGEd antibbdinis effective,
adm ni ster J rall This . i ph I i nist.rati ro . .
provi des a et porlHelRsi o aod 1R e % B TR LT OB g ana i
ant i bodi es panticubdr lebeald nocep s pedn sych & cance gairgh ri sk and

i nconveni ent procedure. 25 Brief description of the Invention The
present invention provides the use of an anti-CGRP ant agoni st

anti body f ddGRRAdcatdvnmegenerrelatfd mepidel)iis ag rmifoacid heuppepteietwiich acts as
and/ or treat f ' ' r S . Of . i [
wherei n t nd aaredeeitér LS R A S 5B YRR Atk BB R
The pr egentrecapienCalpitorfiniradeptor-pkorecdeter (CRIR ) hadivefingpadenglatd oytlaaaadhdr

treatnent qf ron /[or synptons of chronic pain, in an
i ndi vi dual , f%&%ﬁ'ﬁf‘%%ﬁ’%@’f@%@““m 2009/ 109911PCTI 182009/ 050852

peripherally adm nistering to said individual a therapeutically
effective . L : ' ti . :
erbodi ment Rt A AR aoATh AR, ShafRiiesscicctye LORA ragoniss
5admi ni st r deive beerelswmyn {otheousedfl in the tieatuerd of Mewgopathit ang&nbeicéptiof pain
anti body. O JYeC j \V YA .

ot mul 1 5 n cgP By O Rer ST AF 2007 thhesrhg e Kl Qefepodt core
treated wi tiltherdpined dyrd@@s@n anthodteptiyeaBect. Addtignalnweeri@rakadniagtration of
post surger fis%ff‘ﬁ%g;%in‘éﬁb%d?ﬁﬁéstE@énts%%%‘%%gé HSei@egzﬁibé Bgﬁév%dﬁ\/nerodent
period at a I'mes’, shown by 1 ncreasi ng post-opéerative weight garn
(data not ghadlaty of dDénritis Bfueainitiav., eSEMNefiroFeidett {1298p82, IPScuPR9)* p<0. 05
versus vehicle treated group at each tinme point. 15 Figure 2. Effect

of antibody 02 on mechani cal hypersensitivity to 15 gr von Frey
sti mul i20i n Suneridirghewe haee foupd ithat ada@listraiRVeE dn amtj-6CREdantihody iseffective,

treated w . j + 019 T .
surgery. ot SR SteEatactpn jn SrekEQehBR ALy BLaitiByct BRIl gajg anain
vehi cl e t r gartiediag conepicatocsaptivetpairewpen administered peripherally. This peripheral
administration route provides a distinct advantage over the requirement to administer
antibodies intrathecally or spinally, a more high risk and inconvenient procedure.
25

Brief description of the Invention

The present invention provides the use of an anti-CGRP antagonist antibody for the
manufacture of a medicament for the prevention and/or treatment of chronic pain and/or

30 symptoms of chronic pain, wherein the medicament is prepared to be peripherally
administered.

The present invention further provides a method of prevention and/or treatment of

chronic pain and/or symptoms of chronic pain, in an individual, which comprises



20 Figure 3. Effect of antibody 02 on anmbul ati on neasured by rota
rod. Two end points were explored. The latency to fall as

nmeasur ene 1pound i nduced inpairnents in notor cQ-ardi I
(A, and r az(‘?'g%@ws@ore, as neasurenents of anbul ation Eg@{s@igﬁ‘) 6?!“%9
(B) in the bone cancer.pain nodel. MRMI-1 injected rats were treated
with 25 antibody 02 or vehicle (PBS + 0.01% Tween20) at day 9 post
surgery. Data are nean SEM of 7-9 rats per group. *p<0.05 versus

vehicle tr : j i i - Bindi \
dat o derondtr ooy STl p s ety dBeBleRpndE? Blon sy
CGRP1 recept®RP aBtrgPnigtiadibbdy. serum | evel of anti-CGRP concentration
(ug/m) vs tine after IV adm nistration of 10ng/ kg, neasured by

anti-igG ELI SA. Figure 5b: serumlevel of anti-CGRP
concent r at ilong egbotiimens thé amti-GGREY antsg @R dniibmidy tactst pepipherllylon 30,

100 ng/ kg, [ by anti-1gG ELISA. WO
2009/ 10%1%%@%&9/ 050852 Figure 6 Al anine scan using a Cterm nal
CORP fragnent (CORP 25-37). The change in affinity is expressed in

fold | oss .0t . wWhich shows that anti-CGRP anti body 01
binds to tﬂsees%?'%g?}r}i&fnéﬁgggp%sn of human a-CGRP. 5 Figure 7: Solution

conpetition by Biacore: CGRP, CORP fragnents or peptides related in
sequence t FigioRHA . weffext osadibbdy Getoermechanichichyppesensiiidivtty Sararavon Hosly

01. Fi . . g | . .
mouse. -Haod MM bAIRLHRGE Fah Pl W 1BORR AV RePo RERk wiantvogy
under | i ned,G2 breveipile 125 ©0.G M Tweeh20Tkt day 9 podisligeryri Guoups Serdiagadthy

hovi 01 i nhibi 4 . . v ’
post- t reat nboh LS ARG borly il ahilS, SN e oo Bb B "
m / kg). Datweightgaib5atamossidover). Datarase seport M wh7-Fptsted groupp 3006 vs

vehicl e (p%fm%%ﬁiﬁ%qg%g&f%gggéimt“ee .ed group at each tine point

(AVOVA) . Tabl'e antl - "anti bodi es neasured at 25C
agai nstlshuman aCGRP [ nuMab7E9 = nurine precursor of 01. Its KD for

b CGRP= iy . ‘ g . .
01 but Shoutd Vet PP ol 2R hlepiobipEeRtty 078 PR PR sBhui
17 nM; 01 ixthemdnesdpcérpaiminegdel. MROM-miradtebaty W@eftwatadwittCeBRP=bick
M .1 Tabl gpgs 0d. o8 28] dtldald St 85905t Hatl BRI PSBROSS-S Pats per

group. *p<0.05 versus vehicle treated group at each time point.

20
Figure 3. Effect of antibody G2 on ambulation measured by rota rod. Two end points
were explored. The latency to fall as measurements of compound induced impairments
in motor co-ordination (A}, and rota rod score, as measurements of ambulation evoked
pain (B) in the bone cancer.pain model. MRMT-1 injected rats were treated with

25 antibody G2 or vehicle (PBS + 0.01% Tween20) at day 9 post surgery. Data are mean
+ SEM of 7-9 rats per group. *p<0.05 versus vehicle treated group at each time point.

Figure 4: Binding assay data demonstrating antibody G1 inhibits the binding of a-
CGRP to the CGRP1 receptor.

30
Figure 5a: serum level of anti-CGRP concentration (ug/ml) vs time after IV
administration of 10mg/kg, measured by anti-IgG ELISA.

Figure 5b: serum level of anti-CGRP concentration (ug/ml) vs time after IV
35 administration of 10, 30, 100 mg/kg, measured by anti-IgG ELISA.



Description of the Invention General Techni ques The practice of the
present invention will enploy, unless otherw se indicated,

30conventi i ques of nol ecul ar biology (includi nt
t echni ques 3%68'#}(1J E:(rag'ﬁlpol ogy, cell biology, biochem stry aﬂ Eﬁﬁ&ﬁp ?
which are within the skill of the art. Such techni ques are explai ned
fully in the literature, such as, Mol ecular Coning: A Laboratory
Manual , second edition (Sanbrook et al., 1989) Cold Spring Harbor
Press; digonucleotide Synthesis (MJ. Gait, ed., 1984); Methods in
Mol ecul ar Bi ol ogy, 35 Hunmana Press; Cell Biology: A Laboratory

Not ebook ( FigureCe Alarine sodn,usih@ee}- texm&&RHDﬁe@nentAGGﬁﬁI 2587T)l Tisuthange

Rl. F I
(3 P, vt ndp S qxoreseld in 8GR TahdwfiEh sn@itini STHECRY Aty
Cul ture: Labbbiat®itheCoeadineleegipAof Raybep-QGRP. Giffiths, and D. G
Newel | , eds., 1993-1998) J. WIley and Sons; Methods in Enzynol ogy

(Acadernsc Pr ess Inc.); Handbook of WO 2009/ 109911PCT/ E132009/ 050852
Experi nent a=I|gtlrrrerm rSoluigy cOmpbdiitiondiyrBiacute: C GRP BLG@RRViedghmeneds. peptidiesvelated
Tr ansfer Vectors fo | ian I J.M. . Mller .an . P. S,

edor . 1087 SKaErEnlo SR AR LseR adreittirtiseafigl Y Ao kiivel et

al ., eds. 1987) PCR. The Pol yrrerase Chain Reaction, (Mullis et al.,
eds. , 1994) rotocol s_in.lnmnol o an et Hal .

eds. , 1991)F'9‘§r? t%t%:‘?’g)?%%‘b‘tnget IIOIN/EIUQI?UI %VPO%Y@QJS@?/OTWI‘B ”é%&esaﬂ%?"’d
1999); 1|0rrmrabﬁni dloogynécived redainesvagtwand sfecidy areamderlin€d The epitvpe lnd dnttody
(P. Finch, I)I%@ntl bodi es: a practical approach (D. Catty., ed.,

| RL Press, Monocl onal anti bodi es: a practical approach
(P. Shepherd and C. Dean eds., Oxf ord Uni versity Press 2000) ; Usi ng

i e °t¥g %I; If%ﬁ
Pr| nc::gllg ’fro or1 r €V§ aqS gsglme)

Lrpprncott |n| QQX)15An antlbody is an
such

i mmunogl ob i€ EQPS Iéc bi ndi n a tar
gains
s :trétt EIE%IE@E%%‘? ST
of the 1

not only i A %?? 7 M); rﬁ)n"oé‘I“SI?QI’ hymenBEdfee muMabZE L Eo for
fragnents t"ﬁ@p s'bE‘M hs Fab, Fab', F(ab')2, Fv, dAb), single
20chai n anti bodies (ScFv), nmutants t her eof , chinmeric antibodi es,

di abodi es, TG &nGitindndafipitenas detegninged Bh?laﬁér@y portion, and any
ot her rﬁ§d| fied configuration of the immunogl obulin nol ecul e that

conpri ses E[jbs%ﬂbhgﬁ%ffﬁg)mg@hﬁbﬁ)n site. An antibody includes an
anti body of any class, such as 1gG I1gA or 1gM (or sub-class

thereof), and the antibody need not be of any particul ar cl ass.
Dependl ng Q}'bng,hefe@m,qmdy am no acr d 25 sequence of the const ant

d f h i I
G T Terent OrBsLadied of BRwSsent PRy b gmplts G ind a0 TF 00! i ne.
Ij_gA_ dl SJD_ Iog&«erigglﬁal tesmdiquedlof moiécelavieibialgy (iil‘tcitédﬁﬁgfemtblr%aﬂt feuhr?:h@Géf),

| VI de INto S ass 1 SOT S),.,.e.(. . .
o ond | e obRfst s Gk o bR hsR Al irmmiiiciao Rch a6 Flipd kil of the
the different sxjcasamanmfes bfémtmfhemmw rﬂ&hamera:abl suthaispiialecolat cmng A
epsi | on, 8‘@38{@ ry N%nual sécong %Fﬁ I(gamgrook e? aﬁ%Bg&'éoﬁ ESE)H:% Har% ress

t hree-di e
Oligonucleotide Synthesis (M.J. Gait, ed., 1984). Methods in Molecular Biclogy,

35 Humana Press; Cell Biology: A Laboratory Notebook (J.E. Cellis, ed., 1998) Academic
Press; Animal Cell Culture (R.I. Freshney, ed., 1987); Introduction to Cell and Tissue
Culture (J.P. Mather and P.E. Roberts, 1998) Plenum Press; Cell and Tissue Culture:
Laboratory Procedures (A. Doyle, J.B. Griffiths, and D.G. Newell, eds., 1993-1998) J.
Wiley and Sons; Methods in Enzymology (Academic Press, inc.); Handbook of
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configurations of different classes of imunoglobulins are well known
Tv" is an antibody fragnment that contains a conplete

antigen-r and -binding site. In a two-chain

this reglgﬁB%@%ngﬁé of a dinmer of one heavy and one 35¥?ﬁﬁ§&b 22
vari abl e domain in tight, non-coval ent association. In a S|ngle chaln
Fv. WD 2009/ 109911PCT/ 1B2009/ 050852 speci es, one heavy and one |ight
chai n variabl e domain can be covalently |inked by a flexible peptide

| i nker suc - ' SSQCIL [

i mer i o st rgpng SRl lodt D MRRE aROE. CBEAMACSRY! 8ol Mhrftyr Veptors
in this corfr I’gjamatail@mCeﬂm(t} M. Héallerrardd\/l EDRslosf edsact98v piGualehePwhtoralsrin

i nt t t 108 ' f
the virvL QS iDe I MRS iPe B0 Rk Bl Sk Palb RS IGHBRE, ©,
Fv conpri siRegcten, yMli€BRs., egeci $94); Curerd Pretacdly snnnasloghé.. Ebellgajn eto
d i al | t
than the edl 1o pioedf sHeRProBLhR BHADCEAREBIGY (Hiefarld¥ls. Too0n, ¥
const ant ddmeiuncbiblogh€CA. dimevestyzeind Faﬁ"(ttavtem} 10T s Antli@diasn(Bt Binth,dORE); n

(CH) of t %t@?@é’é’ Qaﬁécﬁcal gﬁproaéiiﬁ?h ér g' fF&LeFszEO{@S%a@fsbi ‘?\%Fﬁ%ﬁalby

the addition of a feWw resi erm nus o
chai n CHL dwtiddies: rﬂ:madiloagamream(%hepfw@aed GeBDehn,mdst, Iﬁletadtunb@dayty

h

o Fab Tr a0 i L Opfq ShISURE. o Bctathy Bafidl & AAER nd BT ne 1L
15 An alfti lﬁmlygt@rbdﬁé,aboram Bresao’rwgmﬂmAqglbsdleeﬁ\A(Zamttcmﬁ)i Bi ﬁgprw th
antigen). ldyst ddSAéé%F‘mc{ PlisRYS, @e%g'a'ag q%fntc& PEH@]EQE Al ﬁ chkd 8fS

may be |dent|éa one anot her or I'nNs ance

nat ur al | y- dywelogy i Ti RPeVit@gl abets.nd. Bablletht Qempamall 993)ndi ng sites, a

si ngl e chai n anti body or Fab fragrrent has one binding site, while a
"bi specific" 20or "bifunctional" antibody (di abody) has two different

bi ndi ng si tlegnitipns t erms of sequence and/or antigen / epitope

recogniisi Oyn éﬁtlbdo?ﬂils%thQnﬁﬂngBQQM mb!§cuﬂé‘ c@ﬁﬁﬂié’@@behh@bm@% th § tA1gkt,

associated wth nafurally-associ ated gonents I ncl udi ng ot her
nat ur al | y- #56bas a@éwoamr?%apiégudqqﬁra@- lipics BRlyRPRIIdEt et n threudhval deast gee

state, (2) dnfigdd @@o@ﬁu&imr |oeateaﬁ1 e vhrisd trég%rsmﬁe mﬁeﬂufg%bu(.@}noue%ule
expr essed % a cell froma different species, or (4) does not occur

in nature. Usﬁ'ﬁﬁ@@%ﬁ@ﬁ t%fﬁtqnﬁ@fa9%$§ﬂ@?%ﬂ]¥ wtagt RelieleeA openagienadody
popul at i on JhEddRdd) bhf@s&ﬁﬁ@ﬁérﬂ@%er@dﬁ%&ﬂ% Had, FAPERBSH FOf a/s) ifgle

acids (paturally occurring non-natural Iy 30occurring)’ that are

i nvol ved i haiRgnyodies GS@EVbFﬂmm@th@feoérphaﬂ?ficg%ﬁ'bosél%&ﬁh%teﬁoiﬁlsf@ﬂ proteins

monocl onal c@ﬁwtphgﬁé“aﬁ%nhtﬁ)d}'pﬂmo‘h BRESH ¢ d)tﬁer r’ﬁ@djlﬂ&j @Brfﬁ@@rtaﬁéin ggAgnst a
single antigenic Sit term "nonocl onal antib é enconpasses not

only int act'mms'ﬁ%%tﬂ'wm%lﬂ@qi%@iﬂ @@m%n?&Sﬁmqnhg%@pﬁg e fg) antibody
ant i bodi es1lnéﬂkﬂes%ln$§?ltlf)6d%%f%ﬂ?%ia%§‘%fu§ﬁfasﬁ 10BA 86 1§ Qer $idclasshthéRdn) Zand

Fv), single chain (ScFy) ants thereo usi on_ proteins_conpri sing
an 35anti bdsamtaedy pred aside-f@ny PRRiIFUIALERSS: FeResHING garthe prifody 2pine acid

i Munoglsobgkhied¥R | el ®nstant domain of its heavy chains, immunoglobuling can be assigned
to different classes. There are five major classes of immunoglobulins: IgA, gD, IgE,
1gG, and IgM, and several of these may be further divided into subclasses (isotypes),
e.g., 19G1, 1gG2, 1gG3, 1gG4, IgA1 and IgA2. The heavy-chain constant domains that
correspond to the different classes of immuncoglobulins are called alpha, delta, epsilon,

30 gamma, and mu, respectively. The subunit structures and three-dimensional
configurations of different classes of immunoglobulins are well known

"Fv" is an antibody fragment that contains a complete antigen-recognition and -binding
site. In a two-chain Fv species, this region consists of a dimer of one heavy and one
35 light chain variable domain in tight, non-covalent association. In a single-chain Fv
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WO 2009/ 109911PCT/ 1B2009/ 050852 t hat conprises an antigen recognition
site of the required specificity and the ability to bind to an
antigen. It . fntended to be limted as regards to I of
the anti bo‘gg 22?9?113 géll manner in which it is nade (e.g., b}}&ﬁ@ﬁ@%%z
phage sel ection, reconbi nant expression, transgenic animals, etc.). S
As used herein, "humani zed" antibodies refer to fornms of non-hunan
(e.g. murine) antibodies that are specific chinmeric immunoglobulins,

i mmunogl obyl | i . E " '
Fab ) 2 or Bepek delaupind SRORERLGA DEHAR adiulf e bo chuaafl ipkdTby -
cont ai n m rierble Ewtjde ider dach thetithe ligivh and rrehwnetmirisOcannaasncigiedb aldirmeric

For th . ; ) ; : .
(reci prent STHEPIG Ao Fioh AL R leR  Pigoll TR | RTEAN Ao Rt e
det er m ni ndhreedidRs ¢fCRRYN veffiakiddomainiipernt toatedine eplaatgah-tigding spebifieiy on
f 20| i h ,
B T T e T

. bi ol ogi calFvatiprising .onlyr3 €BRe speciicioc es antgen hasihembility togecrgn{zERNd bind

mon. human. 208 Tt eHb ek A BERN B ch B P AR B Coror s

residues that are found neither in the recipient antibody nor in the
| mpor t ed C'?'ﬁe%bff@%‘f\@é%o38.‘}1%9@%%0«1%% doiain’ty 'tHé%{;ﬂt% i gﬁ& 8 st
refine and optim ze antibody performance. T'n general, e humani zed
ant i body wicohsteoingomaire (Glihif e hesdvly ghainl Feb' feagmentssdiffenfeom Baklfragments
typically t oy L i i ’ i akd,y al
of "tho CoRY e SRR TR HRes tind irbBo bl St SHRBNARERY, T
and al | or douisdnt innudiaglope aF moed cystaingsHrare ficoamtibadehinhe sagiark. A Flahan

i rmunogl obyl.j ' , i Ll y
ol 50 ai 1 eherE IR TR R ek 8o TR 1 RS (RREY 17 Bl
regi on or dungé at thedyngetrggipeal |y that of a human i mmunogl obul i n
Antibodgps may have Fc regions nodified as 25 described in WO

99/ 58572. O her forms of humani zed anti bodi es have one or nore CDRs
(one, two, Arrardibody can haveiane,or snotg binkinglsitas Botanalriridg with antigespdtiheteds
the origin ' . i G kS0 .

der i ved 1 i terbaoindlhy G MRG0 skl HE b enftol POt oAb opmay be
used her ei riffet¢ninter ingiandeod yatunayrmescaming iminboaylothdinihag temidaniicabbiading
sequence c i ; : j Y, rg?Hp b _—
and/ or has %gé%ﬁaosﬁrg %eﬁasl%l %8”&’??% oﬁFa?ﬁg&rﬂ%ﬁtﬁ%ﬁqoagsb orgegr!;?k?(’ﬁge %%C'ﬁc
ant i bodi0es ckitfwnclionat’ eetibedy (debddy tas dealdiffercst bindimpisiiesd #f ierns pbsecoénee
human anti LRAE : ' I conprising at |east one human
heavy chai%mg%¥?ﬁg%%ﬂ§@ﬂ@$$%geggﬁg% one human |ight chain

pol ypeptide. One such 35 exanple is an antibody conprising murine

[ oht chal A diTBARNY oF BRI A0S IOSRMRER 2R/ 03085%.
pol ypepti des. Human antibodi es can’be prioduced using various

t echni ques ckmpanents indleding other natuisdy-estnsisiterbantibodige, thateacompambibyitsi s
sel ect fr age id 4 ' r ¥y

e ot | GaN SRR ER 8 B ot G5 /0% 1nR 128 srEBESIY) FERDENRFLy o
14: 309- 314 celbfiemtasdiferent speciesod, (4 PIgKS, not OSAY IDBAEES7- 6162; 5
Hoogenboom and Wnter, 1991, J. M. Biol., 227:381; Marks et al.,
1991, J. Mol. Biol., 222:581). Human anti bodi es can al so be made by

i nt roduci nd\ ‘mansalonarantbedyo befeisrio ladwimdgenecusrantitgdnpeputationsihereirethg. |
mce in whi I L I

or corp et Aoy risRa ABHBNR bR GHR, ok s BRSNS Bl
Nos. 5,345 0807ring) thatsire 0 olved othe 82BCtIv, ladind ofkan &tiges, Ax®pulatioh of

5,661, 016. r LY oy n RolelolV e

imortali zirﬂ\%df%‘t?hglné@%%% ohé%/r{kggg#l@tb%ﬁigluce daé\@%{{}\ %bgg{&/?éj%lgt@g@? §69'

agai nst a tlaedetm aneriogenalantibbdyB engerpbrsasyes ast ordlyintast meoosiena @ntiradiasan
and full-length monoclonal antibodies, but also fragments thereof (such as Fab, Fab’,

F(ab')z, Fv), single chain (ScFv), mutants thereof, fusion proteins comprising an
35 antibody portion, and any other modified configuration of the immunoglobulin molecule
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155, 750, 373. A single chain antibody (scFc) is an antibody in which
VL and VH regions are paired to forma nonoval ent nolecule via a
synthetic || r t enables themto be made as a sing 1N
chain (Bi r‘ﬁbgF@gWg@, ence, 242: 423-426 (1988) and Hust%ﬁ“g@@?d?&ﬂ
Proc. 20Natl. Acad. Sci. USA, 85:5879-5883 (1988)). D abodies are

bi val ent, bispecific antibodies in which VH and VL domains are
expressed on a single polypeptide chain, but using a linker that is
t ooshort t

ooshort ¢ SodlchO LY PR oeRSo0RIEER:S B 15 AERLRINAY BRIy o
domai ns of lmtiibrwrarmgan nit &bt grteratednig be\hmitacmas pgards tndllnmgowce efsthe
"Chineric " t. i.b tion
of each of PRSI Te el s TR RE g0 B R oG PrBee et
honol ogous recprtnard sponedsing tEDsgayeenveals, &ic. )antl bod| es derived froma
parti culsar species or belonging to a particular class, while the
remai ni ng segnent of the chains is honol ogous to correspondlng
sequences iAs wadtheein, "Typaniadd "antibodiedress te frme of corahtmbo (§.@snurireg
variable r bl e
regi ons of ea% %Jdthggé% :p bgﬁ‘%c g%gg‘?ﬁéy"s‘%’e:&“@'is %%ﬁﬁ%@ﬁ” C\?\%h? Art he
const ant pdr&gmns thereoh(Eooh agBuSFaboFaibieF(sb'()ﬁJe'rmba‘ antigg&a-aimdingodi es

that  for MesoRbar et inEiRl ey BabaRsite sBAcE R forh BpRutn
r egi onslOcarimgenogob@int Fyr the nthst Dwmuhmimpﬁesimﬂdsyark oma nsoouoegobulins

ot ng. ¢ eadliotipfR bhidS) R RTeOfoR Ehldeh & ROARAITRR BESH cOR

organlsns |n cons regi eH
exanpl e, hufithe reeblenparepaplacddmsresidbies ﬁomhaeCDaruf alsoe- hue'@ncmeuas (dtcmer

advant age %ntn?@o@ig@éh & ﬁ8ﬁ§eatrét°5'r ra ghaﬂhrﬁhﬁthg%gﬁd ﬁietc?ﬁcﬁf aﬂﬂftgé and

af fected by I urce, cohsta
likely to eibtologit:a!emhwtvrdm@m@mpWS@ Fwdnarmmmjfrmglcmdﬁﬁecnsuduwnf thleehuman

anti bodjses uﬂﬁw%nbé]bﬁgﬁea%%%%y g %n%%%ﬂ Qﬁu%{ FlHflormore, the

non- human source on-i's no
parti cul ar heranized antilgodk maymprmaae&ﬁmsrth@hamToqndseéberes thetretip@st

one effect unc(Jt’H]qdr %‘;rlngdlﬂ?t}é:ﬁﬁ cﬁ(ﬁ%g]%%ﬁ(g(duéﬁ(%soﬂ I enéi%){ofurther

ef fect or Yons conp Eent ent
cyt ot oxi Ci trgfrmemoptiﬁnza@ﬁépdsopermrmanmg En genaralothe- r@emmérwt!body will

I'l-med
col | surt acampiy SYbfiphy il ooy REAGKERENE b Ot SALNARL R wRlon
ef f ect &0 f wor sdraiardislierladt the C&YLiTegNs Iﬁerrﬁpon_dgm these of ecn-ditvaned
Wit 152 DlAG AT s Bla AR BPGYnY BR BIRs JRRLD oAl ¥fA
nown 1n the art ua

assessed using Vvarious assays or eva I'ng suc

ant i body eﬁmewnoglobummohaemusmqmevﬁwas@qnmm grdibodygdintally alsoriib es

an amno a i dent | ‘ j f Fc

egion T oudPRSAEIRES d GFRY 6o BB\ DngEhErcB A AR CEF

aci d sequeriymcalipthsh ofig hiees irhmoneglplulinofntbodes imay haefqlE@rfegom:mpé@e@as

by virtue o %?a’ beli(?r"f‘?\ﬁcl)q g?/%ngﬂ @?ﬁﬁbﬁg%u“a%%b%hb és ﬁae“;eadng%r?ﬁore

| east one eftector 1on O e se uence
Pr ef er abl y, CRRs(onar iwanthrezs fewrgliven sikhwhiah ares@i@rednwéh eawa@ tacn%bﬂglna?

bsti t ut | "
substitu I%t'%@ﬁ{%%ﬂ a}%%%?@&eﬁ?ﬁ%%ﬂﬁﬁﬁéﬁ}ég}%u?me{im@% a(%' trrr‘rfoeré; €DRs

regi on of a par ol one to
am no aci df@ub@mqngmﬁkﬁmi,boawd 25preferably from about one to about
five amno acid substitutions in a native sequence Fc

30  As used herein, "human antibody” means an antibody having an amino acid sequence
corresponding to that of an antibody produced by a human and/or has been made using
any of the techniques for making human antibodies known in the art or disclosed herein.
This definition of a human antibody includes antibodies comprising at least one human
heavy chain polypeptide or at least one human light chain polypeptide. One such

35 example is an antibody comprising murine light chain and human heavy chain
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region or in the Fc region of the parent pol ypeptide. The variant Fc
region herein will preferably possess at |east about 80% sequence
identity ve sequence Fc region and/or with a I of
a parent \FI)\%, ypep'?rﬁ)hll and nost preferably at | east abouchg%}g]@Z&dﬁ%ﬁce
identity therewith, nore preferably at |east about 95% sequence
30identity therewth. As used her ein "anti body-dependent

cell-nedi ated cytotoxicity" and "ADCC' refer to a cell-nediated

Fecept ors (RURESIER° IRRRE! oSS Bl fragitad g AfvarBYBILRRaiEs kngup in
macr ophageshe adc bg@nez@nb@d!mdnﬁmmﬂm@tlbudsasealeg‘eﬂ froel & phaiub Iibrary

2005/ 10001 11657 {EE0tE) Bugh eiPiEstd Miartiubog e e dhin Kl & 1o Nature

assessed udgiipigchnolagy, 4:80%3MICDeatssat )., ’sﬁﬂsthlésSt LBA)REEIS7HEG2i n U. S.

Patent No. 1RooBRcth?afl uindeladf MdP i 23‘?5@ e S 1681, SWRY Biot.,
c? ﬁera h%% and Jﬁl&%

assays i'nclu peri '00d 'nononucl ear ce I's
cells. A te?r2ﬁ£t8ﬂ9;elﬂwaroanfdmdlasroanalslome mBRwintroguding nfmamienma cgtautin

ot L o SRS i By P BNl
used her ei rhave beem Q@f’e@liyarr Comw@telchtrmrTmeaBprDe(d’eptdescrtblednn bishdPatent
to the Fc negl 1@ %faoms 814 é&o%ysefiag%r BB5E §b6. eﬁﬂ%%calfﬁsé %H&eis‘%ﬁ I8

sequence human reover erred i ch bi nds
an | gG Hnt iAllechatively. gammae@emm)mw prepaned by imeodplizivghwhar Be

FcyRl, F | L i d

oY nat o Qyrhphebfies Bt BHdducd URBHARRS el B i Blod ahflact Gl ANRS &N

i ncl ude Fcyrnphucytes maydie reaevened fremeptiodivitlualed mayyRve Be¢raimmunized in
“inhi bi tingy rqsceea%?> COrerat%h rrar&roﬁrgrmh@aod?e@m @agrrcgr FRAUS) 3fh & Naks,

differ primaril pl asm ¢ ns ther

revi ewed i mp- F&\K(‘Eﬂ%h Bﬂ%ﬂ(r&hétﬂ%@&l Impyunol., RV (1 X 86@Feind,U.8: BEzniddy.
Capel efs aI57501%%{l | mmunonet hods, 4:25-34; and de Haas et al., 1995,
J. Lab. , 126:330-41. "FcR' al so includes the neonat al
receptor, FcRn, which is responsible for the transfer of naternal
lgGs to th t 7 : Ki

| 0G0, 10 L e RS RN o PGy DO g R BRE Y
cyt ot oxi ci tfgrm amprogeEtt maeate vig adyetheiie limgr dfat anataeagteem ta behwade as a

presence ofg ChraVadal
o 1 at od SO E e (E28 ARTBHERER o4 2 uootile (FBadiahl ket o, roc
syst em20Ci cﬁlatlt bcad. ol ekﬁfi 850879:588h %ﬁ))body) conpl exed with a

cognate antigen. To assess conpl enent activation, a CDC assay, 25e.(.

as described in Gazzano-Santoro et al., J. Imunol. Methods, 202: 163
(1996), muPigwdinsrare pivelgnt, bispecific antibodies in which VH and V1. domains are

expressed on a single polypeptide chain, but using a linker that is tooshort to allow for

pairing between the two domains on the same chain, thereby forcing the domains to
25  pair with complementary domains of another chain and creating two antigen binding
sites.

“Chimeric antibodies" refers to those antibodies wherein one portion of each of the
amino acid sequences of heavy and light chains is homologous to corresponding

30  sequences in antibodies derived from a particular species or belonging to a particular
class, while the remaining segment of the chains is homologous to corresponding
sequences in another. Typically, in these chimeric antibodies, the variable region of
both light and heavy chains mimics the variable regions of antibodies derived from one
species of mammals, while the constant portions are homologous to the sequences in

35 antibodies derived from another, One clear advantage to such chimeric forms is that, for
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As used herein, the terms "C" and "anti body GL" are used

i nterchangeably to refer to an anti body produced by the expression
vect ors hayi it nunbers ATCC- PTA- 30 6867 and AT{C: -

The am noaﬁ?{&gﬂﬁg’%ﬁznce of the heavy chain and |i ght ch%ﬁ%@?@%&%
regions are shown in SEQ ID Nos. 1 and 2. The CDR portions of

anti body GL (including Chothia and Kabat CDRs) are diagrammatically
depicted in Figure 5 of W20071054809, the content of which is herein
i ncor por at g i e i

encodi ng tﬁég(aﬁége\[/@*f eZ\{]aﬁQﬁ!?é%@otigqnﬁ%géﬁ%%'yeb r eé?géﬁeg‘?ﬂe{ %‘E‘ﬁga%""? n
SEQ | D Nos,sou@eandingOeadiievailahledybddomas oo celfs feare nboHymal hbst organisms
descri bed i : . (o)

02007/ 054é@8‘,’(¥ﬁﬁé%§ﬁ‘{‘”ﬁ ‘Z&%ﬁ’g‘ﬁ@%@ﬂgi&gﬁéﬁ&ﬂg’ﬁ Y ngﬁr@%’rnp%etﬂat ed by
ref er ence. pEapargticoshyviiieitzedanabiroebiondias heedkiantaganf easedyf preppGion, and
whi ch bloc 1 ekt ng: LY J )
and it s o s papingistnf afeied b e Qpurts I AR R bl Bfse
Gl is an | depdo simiicolimmineaesnonSERPM dhumanagdiéd whanthdadipodies ke d
fromthe ] .- i i , e
muRD7ES adiEas Mt e he 8 8R0S M < AN BER Kb 38S: ORI e
nmouse i murdefiitiomistriot imitethtodhid pedicu@GRiartpiat were fused with nurine
pl asmacytoma cells. Gl was created by grafting the nuMAb 7E9 deri ved
CDRs of light and heavy chain into the cl osest hunman germline
sequencld f di ffavetidndy-ctregion’asseikses iableasforateffegtes funttidroofraunative saquance
each CDR a fra i 0 M| j.0

i nt roducedq%nrttagltl){] th %@blﬁ#ﬁ"ﬁéfw‘%ﬁtgﬁﬁiﬂo{ﬂ 3 lls:'hulﬁ%efl\@g h@%h%%@ggﬁ%ﬁ ndent
act i vat i on.cyitoxigity (GOORIFrFeceiordindiegl aphlowdy-dependerd gall-sediatas cydotexicity

epi t ope. ' L Amaid- € ey cant| - .
interc hanggéglé‘;gi %%Pg}t:)g?mét'gﬁ qu%ﬁa%tmﬁzqfrcgfp g"&%% r%%b@)ﬁ%’rs %ﬁb%ﬁ%h%ﬁg&or'
anti body aBGselci Sugh effesiorigneions geagraliHglrirel thed clIregios 1d. 08 cribiagy with
The am no f ; . ' ' i j ri-abl_e:
Fegi ons ar & SIS BURERTeS, of RELOURR AR Anatliadd G b ARESe Al APleiiows
encodi ng t lessaxsdinpwaria thejaghfior eyeliating suchantibode gffesisr fandioshown i n SEQ

| D Nos. 27 and 28. The CDR portions of antibody G are provided in
SEQ ID Nos. 21 to 26. & has 20 been shown to recognise the sanme

epi t ope as Alnatiyssemiedcehes Eamn” commisesserrning etidisendensg idéntiaalttd fwdi es
refers to t . kL Ll i t 1,00t . ;
bet veen £ he ny [od aCaSTEE Y oh Poedih ok PLRHGE, U0 Oalol? e 26qT Ropprises
ant i ger?0r e @chmipe dcid pegirnce avmichdidgrs omethat efieenative seaupyce Eacegiomby Wrtue
t he 25 protein,.l . , . QASSA 9@% .

det ect abl y %?‘ﬁbﬁn@g|a§é‘ﬁ‘§§%§m°§?%§§9”'gn epl topiea{sﬁgﬁe spe%?@?cézgﬁlgf/ﬁqe
bi nds", or napyeseguencs Be ragiasi. ritrsferghlis doe vatiaat cheagipediss)at leaskomg amimoan

ant i body Oracﬁids;E{BEﬂ”ch?(m é@f}iﬂﬁéd &4 ﬁét%‘%’%bhed&@%r@ igﬁgr ia{}h& e rgéiﬁn ofdd

met hods 30to ermne specific or gref erential binding are also
wel | known Perent pelyaentidese. gofrena @beutionedaagoutdereamingiacid'sybsiitutions, and

bi ndi ngys ory.aMr-Bf St bkt oRbRELESLE fild alnbng’ RAF : =18

fr equentsl y,pr?rfgrag ﬁaﬁg??}u ?\?mb?ﬂb%@ea{%’ée?hg Sr at'l %Lﬁ)sgﬁnjg?o%ﬁﬂ\%ﬁ r%tﬁgéég?éea;{egﬁe Fe
af finity wregiomopiartne taregioncef|the parestpriyraptde.t Ramvariantbetsgikin rerein will
alternativ l 0 ' Ith 5 ¢aki j , EQT
or of or ent PATTy 0 RgRPRIGRE Siu 0y o PREeTRP Bl 7B g BAce FO
affinity, aegionepdonwitean Eadedign ofemprrent nalypkptides and mostiprefdraly ehiaasti t
bi nds about 90% sequence identity therewith, more preferably at least about 95% sequence

30 identity therewith.

As used herein “antibody-dependent cell-mediated cytotoxicity” and “ADCC" refer to a

cell-mediated reaction in which nonspecific cytotoxic cells that express Fe receptors

(FcRs) (e.g. natural Killer (NK) cells, neutrophils, and macrophages) recognize bound
35 antibody on a target cell and subseguently cause lysis of the target cell. ADCC activity
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WO 2009/ 109911PCT/ 1B2009/ 050852 to ot her substances. It is also
understood by reading this definition that, for exanple, an antibody
(or m)rety r e) that specifically or preferenti S a
first targe 2{"{}:'51!069(?{)msty not specifically or preferentl g++v“§h@g'? ?
second target. As such, "specific binding" or "preferential brndrng
does not necessarily require (al though it can include) 5exclusive

bi ndi ng. Generally, but not necessarily, reference to binding neans
preferentl

Phept i do ha il ior 0Rfel 84T, aRESRERINT SN 1 i) ABERERSES Bupt s gt
pol ymer s ofdeamtred l@Ut&l?%&nta&WySJS_éﬁgﬁa or 3881 rSﬁFyUBefuIlﬂfemy chbiés for smzhar

or branc hegas%%js rﬁ@ﬁ(d 'hbrsa?gl'ggﬁlﬁgfns(ﬁucﬁear%‘l@@mc) Sk EeIEHyAI{%?natrveiy,
interrupte non- a aci ds. e terns al'so enconpass an am n

acid pol ynar aﬂﬂi&@n&ti&%%@mhu@iuﬂ@dﬁul&tt&le af inerest nimy hendsseswEtin eivp, 4.9
exanpl e,s dizsyl, r [ )
acetyl atsr or't'%f hospﬂ% F“Iﬁg%%ég%rgglr?%gﬁh@% %t?aguﬂ%%qogg&‘toérwém 95:652
nmodi fi cati ®6. such as conjugation with a | abeling conponent. Also
included within the 15definition are, for exanple, polypeptides
contai ning one or nore analogs of an am no acid (including, for
exanpl e, ursatsed hereimi"horevepids’, anelt"Ecly’ dessribed recaptativet binds th thedatregios
known in t t y s, of
thi's i nvend 3 eatbady, 1B BRASKSL POE i Bino SSHRRE it tRRIMARLIT R
as singlle erefemsd ScRmmcwlaciebhndhanmamode gmmeemeuu@' ) Andincludes

el eot | dedePior S HE MG HE O SRR R Bk okl Sl e Bttt
can be deowjﬁennbtwﬁt!msmloed tbesnﬁofttteeert&deetmtrs's.cﬂ’eslf%l!mn&bfdr@m:clndeFerd%hwm or
Do ond B eoB P ERI RN BLEHUEY, B B i e
pol ynucl eotacuesenaqnqeemmtide‘erpﬂmiafilhreuthewtoetashﬁmeomeinsth'ee@fnﬁcﬂag:ramt ed
nucl eotjisdes.aage 4 #tfrtafve?dﬂaég‘a%net %sﬂrﬁﬁ)ﬁrﬁev TRELA |C%t459fb2t% Pgﬁat al., 1994,

nucleotlde structure ma efore or after ‘asse

pol yrmer. Themspguethods, ocrzaraer Mdedé@srni;al b#295n Y drabu Gtiredvdxl, 126 330-41.
non- nucl eot. r

after pol yn"e&? aﬁ%ﬁﬂ&éﬁ t‘lsrﬁ r(A‘oR%EM@H%t rggkﬁﬁ nméh ﬁfﬁeéq%gﬂ[% fomﬂg trfahgrgr of
conponent . n@tereal B0 pthe feifusniedya‘rle@at,l 1978, J.hohudel,, 1ﬂ6r58éxanbﬂ(lm etal,

'caps” suq%ht rhr‘?r‘i]n&f 2QnRRgPr nore of the naturally occurring
nucl eotl des W't nal og nt er nucl eoti de nodifications such as,

for exdadpl e, those vvlth uncharged | i nkages (e.g., nethyl

phosphonat egomPlleﬁt%ﬂpgéﬂén@éﬁteéyﬁrtoﬂ&gﬁgm@arh@ tg ﬁr@l?)?s'Wgt &% taffefinn@nd

w th charge hor ot hi oat e
phosphor odipré¢sicoes ekcoreplement. (Thesemplament actwgtlmmthway isonitiated by thaukinding

35as, for I i i,bqdi ;
S gnal  pept] BemretqoRfBhen T etschples T R e 10 o Dl (G4 P Entiboay)
complexed with a cognate antigen. To assess complement activation, a CDC assay,
25 e.g. as described in Gazzano-Santoro et al., J. Immunol. Methods, 202:163 (1996), may
be performed.

As used herein, the terms “G1” and “antibody G1” are used interchangeably to refer to

an antibody produced by the expression vectors having deposit numbers ATCC-PTA-
30 6867 and ATCC-PTA-6866. The amino acid sequence of the heavy chain and light

chain variable regions are shown in SEQ ID Nos. 1 and 2. The CDR portions of

antibody G1 (including Chothia and Kabat CDRs) are diagrammatically depicted in

Figure 5 of WO2007/054809, the content of which is herein incorporated by reference in

its entirety. The polynucleotides encoding the heavy and light chain variable regions are
35 shown in SEQ ID Nos,. 9 and 10. The characterization of antibody G1 is described in
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|l ysine, etc.), those with intercalators (e.g., acridine, psoralen,
etc.), those containing chelators (e.g., netals, radioactive netals,

boron, oxigdati als, etc.), those containing alkylators, thase
wi t h nodi fﬂg&h%ﬁﬂ{’}gges (e.g., alpha anoneric nucleic acrgg/,ngqy@_s?s?z as
wel |l as unnodified fornms of the polynucleotide(s). Further, any of

the hydroxyl 5 groups ordinarily present in the sugars may be
repl aced, for exanple, by phosphonate groups, phosphate groups,

D t1 onal 1 RRAAES PORBTIORRAS B REe: R8T s WRRTs beBafPlideied ov
to solid supieorice. Glitie aSiuranited mdaneclohaldlockidgemtibdy (MGEpHichy/biatked or

o 20 car bomntnsb SR g AR FuBRRI R e BE il e o Bty

st ardar d p;\m‘sﬁﬂmtaﬁgn _g%meﬁﬂay CBRY mele@a?)tfkd%:‘arﬂ@@zaﬁ m@@lﬂh@iaﬁtti-C(?ll?P
anal ogoys fornms of ribqgse or deoxyribose s t hat are genera
Known 1t RERRS pTHOPRAARG G eamre, o5 CORe i Pt abbog: aieptsor
2' - fl uoro- denoRdnauailAlg7EY émiﬁemtiﬂ@ar;rb@smbh QsiﬁgllgpléeﬁlﬂéﬂsqlE@par@d fOGEBMbGse
sugars, epi.neric sugars such as i,ngse, xylqgses or |yxoses,
yranose. odgabEed iR renetyanCCRB Wit ape [ Sed 3R sty e ey oge ool
1‘ﬁabaﬁi g nu%“l ﬁafb@ete@wgi@ﬁn%ﬂ@hn@[ﬁAﬁﬂEb)geﬁVe%cb@BRd?f Iiéﬁﬂlgn@ﬂ_eéi@rdhain into
phosphodi est er, | i nkages may,.be repl ac alternatjve |inkin
O oupe. - rhaagbiare RN oY kot Rpremee By lgmtadyblon o IR 1 i ¢ e
Lo S b Hndehataresonenatod BV LT SANSBLEN
i thi oate, e"), , : or
(£ br macet dHGHRcTh g G CLRRIT SIS R SUpbtesh AUBEHFErELSP o avation. GFand
subst i t ut ednuMabREDUHEEibeh elovEDRI fepdgrisk-tRO séhe@pltdsenal | y cont ai ni ng
an ether (-0-) linkage, aryl, alkenyl, cycloal kyl, cycl oal kenyl or
araldyl. Not all linkages in a polynucl eotide need be identical. The
Erec_edi ng d!amsel i tl e iebm tm?ﬁéﬁGZ’?rﬁl"anﬁyﬁmb@ﬁls@ediegterc%ﬁfaﬁ@éw%{[ t_bgefgrto
erein, includi.n an : vari e regjon an_ant i body
refers o taﬂean\k)ﬁ%i @lég PRGEIOUE opﬂlearghﬁl;b%g,eqcﬂb#|néﬁg@$ﬂgret@Le
va:ri) abl ;a. reg/ib_c;ﬂbmé 1zﬁeb1fmt(mmyr Hmmyio@hmisequ@ridehﬁltrl@hﬁw cﬁ:ﬁiniaﬂd Iig?]t
conbi nation, .The .variabl e regjons. g eayy a chai n,. eac
consi ot of halvervah g FESh ST e 1 bReld el By TtoyuskBidkE
(r:]orrpl ement &nh:bdingjﬂnbefeﬁi/fll_ﬁmglig‘rﬁgh@nSrarﬁéﬂ]i?ﬁa)gh ; icatks Sa0e kiﬁtﬁvmig?Q ID Nos. 27 and
ypervari abl,ere s...The S | ach _chai ether.in
cl ose pr oxi%hi e %9%??%‘& qf:ggq%oﬂqafb%rﬁpr?% edéﬁ%%? Eghf’f'f?g%{zﬂepz has
chai n, 20onteebebavi @ rebeyrisy thasamp epfiopdaes @mi i gen- bi nding site of
anti bodi es. There are at |east two techniques for determ ning CDRs:

(1) an approach based on cross-species sequence variability (i.e.,
Kabat et alAs SedberieSinofiufdspectici binding sfraatinddes eédrs tonthe matigen {detific

ed., 1991, tional lnstitutes pf. Health, .Bethesda.MD)); .and (2) an
appr oach baLInegeAYs kia Bl foweEs ing wnuEr-CSRRRINMRK o5 AF Pty 3o
conpl exes (tr@mﬂdmiﬁ/a aetigerlgr)eg()g:ﬁﬂj%z )bﬁilgg’m?ardiG.lSZ e ag!t'rbbayz rzel?egtsbmgﬁgttgig

WO 2009/.109 P . ec. .Biol. : - .
A usedSner N TLACER Ao BT dnhocesay: and TS dion PeBl dsiBrtiy BB e
by a conbi padteios). of bot h appr oaches. A "constant region" of an
anti body refers to the constant region of the antibody Iight 5chain

or the constant region of the antibody heavy chain, either alone or
i N conbi natAncepitopes thas e tiBeadiy bindah of gméferdBGRR Binds adsidIbtemhbihdrdly’

i nt h bl.y t d anti t.i bqdy" f to. t1 bpd
o c o SBBhh Yo b it Ao i B e S e 0 i Foos
agd/ or 3dowis Heteaning atidhveneCEic.or preferohtial CEBMAgané aigoniettknawh irbdart. A
1 enconpasse

ant.i bodi.es t.hat_ bl.ock., .antagoni.ze, .. [ress.or reduce
(e oar oo et b 3305 3yhiBEeotaRE Fiog LA BrF ey DR Ruheds it
t he presentassotiated morg fréduenwlly, Imdoe rapighl,i vttt drgatanderasoroast/ohath grbstet er m
affinity with a particular cell or substance than it does with aiternative cells or
substances. An antibody “specifically binds” or “preferentially binds" to a target if it

35  binds with greater affinity, avidity, more readily, and/or with greater duration than it binds

il



15are substantially nullified, decreased, or neutralized in any

meani ngf ul degree. Exanples of anti-CGRP antagoni st antibodies are
provi ded I Do AS USed herein, "substantially pure; to
mat eri al \%ﬁ?’?h&i’@”&% | east 50% pure (i.e., free from coﬂ?@ﬁ%ﬁ@i‘?@?
nore preferably at | east 90% pure, nore preferably at |east 20 95%

pure, nore preferably at |east 98% pure, nore preferably at |east 99%
pure. A "host cell" includes an individual cell or cell culture that

ol ynuct et er filsfrices, i A [ideria6) B teainsdhin RERSEPERH P P Rngle. o0
cell, and tdnébqiydgempicipyr epitbpeldbaispacifitally loe petarphiatie binds dea first &rgdti n

cel I duet o mal nU SRy B bERTBUEIT Bhtac & shelthiol "R plkd, Dhpre

i ncl udes cdiinding’ oalséfecindd! bimding"\doesnbinerepsdriymeqlientaltdeigh) it cdn intiuge)
i tiaqn. . in, " " b bt aj ni
boner i ciai P HRE Ao el B B incekSerdll rABRRE EluhGPo gt ™ "

i nventi on, phefashtiglibiddingy. desired clinical results include, but are
not limted to, one or nore of the follow ng: inprovenent or

al l eviation of any aspect of chronic pain and/or synptom of chronic
pai n. For PJdinepeses polypetiids”,i"oligepeptaie;, “beptidk! andipraeintiesiused cl i ni cal

o bus g iER e Hefei 4 rded T bEFmols oifing heifP B ariflefdlf, e aelymer,

synpt onh0as sy iz leekaddmibrahchedtl dmay goedprise mddified amino acids, and it may be

2009/ 10991 / "ef f i t" of dr.ug, .conpoun

or phar macdleTeARd Bo RRRREAA, e Gt B0 B Nassfh FUNEprE BEDRA
benefi ci al has bdesimodified @sturally dr g lintelivationt fonierahpleedisdifide sarcfoasation,

|l eviati 1o i I\ ' , ff '
be. adm ni sRuEes/ FHRHCH Bt dBRIACRE B RPhPIaigh o anf Bk FieBlBRGe 61
i nvent i on, regdifelfiet tsuste asronjugatioh with jabadiogcompdnerdr Alpd anchale ¢ withinahe
g . £ o . . N
ot onai Py ST R Shatey pdis ko odiiaifihg oREBL NS Brods R AR B iR
chroni ¢ paiagid (&sludingufod erampledunnaturhleantihe acids| ete ) s evell, asanthaerinfirificatiens

amount of tic ption. Iy
ot be achiadiith e R Ene g o R o e PO RPRARb SR R g T
phar maceut ivaa¢d gporparsantibody, (hidpslypeptides tdreatdur es ainplerchainswy aksociated
consi der ed inginghe context of adm nistering one or nore therapeutic
agents, and a Single agent nay be considered to be given in an

effecti2Pe amount if, in conjunction with one or nore other agents, a
OO vareg EYAIIe OB oo AR &S KRR SRAR B0 oo
unit or theutlekidesidf Bableyigtb‘?ek@ge_tﬂzdarﬁ@ﬂm_andrangd' hegwclestiddsrcan be
Det oL RE b ALAAHAR o BESLR0. BSHATHRRs ke SEAR S hor
reduci ng semelogs.yor @ih sebstaénthiahcarnubreincergarstetgintoeepolfroer anidNAror &tgunt
For these SERAREE, & PoRhitiiant g REHSE rodaRLEE RRE Ehiah miffiflces
chroni ¢ painucleniilesrand teginpnabrgsadbpesearitedodification ky theircicigaiioe stamhse amay
be imparted before or after assembly of the polymer. The sequence of nucleotides may
be interrupted by non-nucleotide components. A polynucleotide may be further
modified after polymerization, such as by conjugation with a labeling component. Other
30 types of modifications include, for example, “caps”, substitution of one or more of the
naturally occurring nucleotides with an analog, internucleotide modifications such as, for
example, those with uncharged linkages (e.g., methyl phosphonates, phosphotriesters,
phosphoamidates, cabamates, etc.) and with charged linkages (e.g.,
phosphorothioates, phosphorodithicates, etc.), those containing pendant moieties, such

35 as, for example, proteins (e.g., nucleases, toxins, antibodies, signal peptides, ply-L-
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25 | essening or inprovenent of one or nore synptons of chronic pain
and/ or synptons associated with chronic pain as conpared to not
adm ni ster i - CGRP ant agoni st anti body. "Anelio 1.ng: a

i ncl udes s @%P@%iﬂﬂgsor reduction in duration of a synptgﬁll[&gw’%}m%?
"Pal liating"” chronic pain and/or a synptom associated with chronic
pain means 30 |essening the extent of one or nore undesirable
clinical manifestations of chronic pain in an individual or
popul ati on of .1 ndi Vi s i . ant .- i -
Bt body | s Bt U8 W KRERLERANAS, Bl bdrEh, 28, HRY Ehypining
"del ayi ng" dhhiatae ed.ometais, radioadive metalp dicromeaidstiieanetalseete. )hthosker |

2ol o8 20ty BRI BB TR SERD Sl v

wi t h chr onietc.pais mell Bhivembdifiay farens db ¢heopolyraucieintide (§)e rigirther, ahy of time hydroxyl

L1 et oo Al blesSh h ¥ HoBaGR By BP Reslost s BidthPh Sl odponate

si gni f i cantgralgisaphasphatei gnowfst petectahinosiprdasd prodeming igooupsj or dckiedted he

devel oprront St PO Ther M Ao brochud® bERR e ok B8R by

devel opi ng suheorsy rifitedinend 3ateghinenOHicae bephosphendédted or suhstietedewitrearnines

H . . ey ;
ot hoth ” such o PoEER s 8o HIRDL EEAPBEN pEBZioWe BRI may
usi ng al0st aldositd dariviijzesii tgstahidemiprotentingegroods. SRdlyrectestidasOcah also contain
"bi ol ogi cal ¢ : ar I tai

ooy 9 el SRRl on RSP IRAR e By BNl BT Rl MRt A
assay. The intddimg, foraxammplo dpd&saethybl 2dd-aliyid2 dubmer of 2'epzidd-rizosp| @sbadyclic

biol oui cal o . , Los. " bi .
1 osue. oul UPREBIoqta Ao e Yiast S HBIrE ot erhof o B ipsRy g 27
The defi ni ﬂ%faea{p@gn?a@‘rsuéghﬁ effrtrrgn?d;ee?gamabgditme@tdrmgte, rggﬁltnlicl\jl\eju'{mig‘sdanit:In

15 er . as . .
roaoents opehrbiSto bR TR R s el oY phe B Mosk altskRedostercn
as pr ot ei ndinkagesohgybetcplzced by altemakdelimting ngoups. Thesaraliesodtive liaking gtdugs

matrix for .sectioni rposes. The.term "bi ol ogi cal, sanpl e"
enconpassediais Bl 4 BLIRRRES: epesumglSweideoalied o tp i .

cel | super {0t thioatee), 'I'D_(S)ﬁ_s(éc_tiiﬂmatg?pl"(m’r'l?m@K"_asitmfe”pil:qomi RE@)OR!, @@ or @rigl
br o or ably (OTIASHE! D PN Pt sy o BT i s s puted
are not20l i rEkyed-20C) dtionmalbyncamidising so ethen ¢-Cs piinkpge, Spyr ke, npdlsalkpet s
(such as ca n rses)..primtes. . mee and rats. 25 As.used
horenn - varpPRERERR AR AR E I oRd T ERon Bl BR PebEbe oAl THE
and pr ef er adoedengaiessmiyiting applies torll polysudentieés yeferredduesio god)diog RNA

i nt erest i%n@ t cell. Exanples of vectors include, but are not
limted to, viral" vectors, naked DNA or RNA expression vectors,

pl asm d, cosm d or phage vectors, DNA or RNA expression vectors

associ at.ed i [ 0N ' S, . £SSi.0 .
Voot or 2504h Bl IR B 6 ARl E AL SR BliaRA VG LR et crair
such as pr edtreevariablelragioi\s the extibaiydiaayy Cleaiprediter alone orih combiatiore nTies’
means a nuglel chd. s ce . directs transcri.ption of nucl ei c
nord. an exprale Raichs S MERET B8 ot ER e LBRTE o Pk P, B0nS
consti t ut i \ERproraected dy thrbk eoppmenénrity detemriniag negierer (COR alsd®nown as

[ nied o THEEWILT FORFy o EER teah it biatud FRERRY Ryl GeedliBkit by
her ei n,30" pitiae Fiels end,ivatnl thy CiiRsefpdra tiecothar shiai; tontriblte dethedoynatiah ef ihal
whi ch, antigen-binding site of antibodies. There are at least two techniques for determining
CDRs: (1) an approach based on cross-species sequence variability (i.e., Kabat et al.
Sequences of Proteins of Immunological Interest, (5th ed., 1991, National Institutes of
Health, Bethesda MD)); and (2) an approach based on crystallographic studies of

35 antigen-antibody complexes (Chothia et al. (1989) Nature 342:877; Al-lazikani et al
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5when conbined with an active ingredient, allows the ingredient to
retain biological activity and is non-reactive with the subject's

i mmune sy |l es include, but are not limted to . foe
standard p g’%ﬁ%@g‘{{?cal carriers such as a phosphate bu??@%&gg@ﬁ{'#ﬁe
solution, water, enulsions such as oil/water enul sion, and vari ous
types of wetting agents. Preferred diluents for aerosol or parenteral
adm nistration are 10 phosphate buffered saline or normal (0.9%
saline. Co Wt c h ' . a I |1
novn. convany s Toes; AherFe2R o AL Bkt bBinbl EOREHHGbFIS CHRYC
Phar maceut idefihedSby eitfes approgchorsli 2 cambinationGd ot appresthes.Mack

Publ i shing Co., Easton, PA, 1990; and Rem ngton, The Sci ence and
Practice of Pharmacy 20th Ed. Mack Publishing, 2000). 15 The term

" peri pher alA \coastantregivet efdin andibodyerdfdre tetha corstantsegion vhiberaotibadydight
whi ch t | SR ' CERB i S -
ant i bodryBe i 2Cht§ @b@gﬁ%gﬁs\t/dﬁgé&? m%%%tq%g gr |tchn%an'g?er?nt§fogl ge%ﬁﬁ%‘i“i‘?}f‘a“"“'
not spinally, not intrathecally, not delivered directly into the CNS.
The termr NLsh beld . 5 ' i.ately
20f or goi ngq!gs’ﬁJdS% Ftrp%f%;gg \é;ﬁﬁa a r%ﬁ?tégﬁuﬁ%ﬂ%@of'@?&ﬂéﬂ%%?’ﬁg%ﬁ?"d el
buccal , t opﬁ@ﬁP antipagtyd) refeos @ Einrmrlibadv which isr abiss theyimahto, CERB @nt antélit€GRP
I nt ravenou%ioléél&{l?abﬁ\ﬁt&%w)%lr dm{vrﬁgtrre%m"[?éiﬁw (s). 'ﬂérﬁ@@éﬂbaq%tag?nist antibody
i ntraosseous, Tntradernal, 1ntraperitoneal’,” transnucosal, vagi Nal

i nt ravi t0r edncompesses antipalidsdhat peak| aslagonize, supprescal reducee(piotudiraneous.
25The term,: a¢ I y . Use i -t he. Si .
action of SsapBRCERE bRkl ASitEFor sl of ferdedr? i, hiafbe
ant agoni st explidityouhdersidadl that the tasmigntiviCGRMantagonis minfiprstyaeneoonpass sl the
system as ; ent r i

el camont AR iSnrR G, it AR AU nRY SbE T end BhAlpERARRMoreby g
i nabi ity t@&SRP dself, eHeGBAMdlegical ectivity, NS eotsehuarnicas whiba bpdedigeh ectivtyy
adm ni sger - Ge Wng. :

b1 111y of he Sl ahPhihies R fheck BEREHERROMan FEERAMUIR he
t er m " Kof f 'Exasplassd @ntir§iGRMantagonisttastidedies aremedédedhereihe of f rate
constant for dissociation of an antibody fromthe anti body/anti gen
conplex. 35 WD 2009/ 109911PCT/ 1B2009/ 050852 The term "Kd", as used
herein, is Asmseddetsinosyistantialyopureierettirs toovatetialovhiduia st wast &% awre (ie.,
ant i body- ant I I } i i | o]
o el camontr o FRASRShEord olctGaBly 2 Raky 601K B, Aitys BrefrbfbEfal
and/ or ¥y mPSneuref merer paiecabinatrieast @8¥enuiedsoreaprefprablycr ieash o2 dlcs.
treatment of chronic pain and/or synptons of chronic pain in an

individual. In a first aspect, the invention provides the use of an
anti - CGRP d@nthagiorslisinclafes aoidividuel el arisell arlivwg het cancbeodr hasrhegn caaeinient
for the pr ' ; .G Paj

of  chr ot ¢ Sal Eione) BF 8ol eR SR PO edte Ais Abd) Bl nBhos KA Br o
admi ni st r atsingie st aplk eefl the pregenydnannetmecessagyrbierdosndatelyl identical (in

peri pheyzal | ; i i i | = CORP
Bt agony et Lol S1F8 SRR ERGA o PEmEY bk R aRa it R e FBLT T
chroni ¢ paiagoideniglopr éslibpratermutatioah Adwistcqlldnciudasaicts ansiectechini vivodyith &
pr epar ed f%giyﬂﬁélé&t Kﬁlorm%rﬁi%gti on or wherein the antibody is

e y.

adm ni st er peri phe

-

As used herein, “treatment” is an approach for obtaining beneficial or desired clinical
30 results. For purposes of this invention, beneficial or desired clinical results include, but

are not limited to, one or more of the following: improvement or alleviation of any

aspect of chronic pain and/or symptom of chronic pain. For purposes of this invention,

beneficial or desired clinical results include, but are not limited to, one or more of the

following: including lessening severity, alleviation of pain and/or a symptom associated
35  with chronic pain.
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In third aspect, the invention provides the use of an anti-CCRP
ant agoni st anti body for 20the manufacture of a medi canent for

aneliorati S I'1'ing, reducing incidence of, or de{,@( é}? JKE <2
devel opnen or progre55|on of chronic pain and/ or synpt ois O 0 nic

pai n, wherein the nedicanment is prepared for peripheral

adm ni stration or wherein the nedi canent is adm nistered
peripherally. In the alternative of this aspect the invention

provi des an anti-CGRP ant agoni st anti body for use in aneliorating,
controlling, reducing 25i nci dence of, or delaying the devel opnent or
pr ogr essi orofeffediiverintoundliof deugdtempaiyndpeiopheroicaicamonppaition isdneanedumt

the ant i bogy,q %nPfoe@c?S’erTe‘ﬁEna rdeQF@r%'siJl?éji%l &ﬁ#; rcﬂ"héaq’ﬂes% ts !‘(Fkﬁ]{e% n the

anti body is amnl erl era
i nvention mﬂewamoraredmtlhom mm per@ﬁém i Ay eﬁmtwgantouemanr@ agimioisiered in

30pai n and/ gy dife GG QHﬁurﬁ’Jtra‘ﬁQﬁsor#& g:!o@eé Br s in %%E{ﬁ %;ﬁaéfﬁecﬁ\%@ﬁétﬁft oP

peripheral mnistration to the ct'rve anpunt
an anti - Cmm@mmumétor@haﬂmeyuoal compqaﬂsoa i$ & amoaat@elﬁ‘tc;ent todreat,

| nventi on pJn?%ﬂ'o%qé tthé’ﬂlt%d? eve Lt cﬁ:rBHlE anldr%?mﬁfo H@ﬁ@%ted

35i nci denc a I'n nent or gress
pai n and/ orwntnmrtz@@galmo%&m@vsmﬂmmmeoﬁosalz:ogwptao reffectfvecimaumi of pdivg,

di
nai vi dual 5ok ERRDEAETRRAREh e ol pf et [orjuntion
ant i bodif. Adthoangithey drug, goppedns pephasmborliticairmonylositine Eht&ant“eﬁective
| nvention the,| %é( ééns'ic% et A Bt br rﬂﬁmi??@lng dnB'or efarfdutic
C ani ma C}'I as

conpanl on ani na as a orse cat or farm
a sheep, cadgenis, pndga sivgistagentmay h@bynslmedrmwbmgwﬁersm@nmﬁeawe ot ifi ing

to a preferg, @%&@\‘8&% tHEY orFhorky :ﬂbe‘? g@ér‘?@ta HEN SRl J@%\JEME;F B?Q} S HRBYed.

and/or anti- nt.agoni st ant is prepared for
subl i ngual , buccal, topical, rectal, 10inhal ation, transdermal,

subcut apeoys ong BHb@Hﬂ%‘Wspre'pQrteﬁ%raﬁél%H Aband lﬂrarn?éﬂrl%ﬁ’ré'nﬁ{ sin the form of a

intracardiac, Intraosseous, Intra I ntraperitonea

t ransnucos a@losageagmhw the jika suitably peakagedrmneler merkasifbavse tp@erlphﬁf@h cul ar,

| ocal or r?‘ﬁ% Hs admi nistration. According to a further
preferred e oh msnt the nedicanent is is prepared for 15peri pheral
adm nistration prior to and/or during and/or after the devel opnent of

chroni ¢ paiReducing incidence” of chronic pain andfor a symptom associated with chronic pain
20 means any of reducing severity (which can include reducing need for and/or amount of
(e.g., exposure to) other drugs and/or therapies generally used for these conditions),
duration, and/or frequency.

“Ameliorating” chronic pain and/or a symptom associated with chronic pain means a

25  lessening or improvement of one or more symptoms of chronic pain and/or symptoms
associated with chronic pain as compared o not administering an anti-CGRP antagonist
antibody. “Ameliorating” also includes sheortening or reduction in duration of a symptom.

“Palliating” chronic pain and/or a symptom associated with chronic pain means

30 lessening the extent of one or more undesirable clinical manifestations of chronic pain in
an individual or population of individuals treated with an anti-CGRP antagonist antibody
in accordance with the invention.

As used therein, “delaying” the development of chronic pain means to defer, hinder,
35 slow, retard, stabilize, and/or postpone progression of chronic pain andfor a symptom
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I n one enbodi nent, the anti-CGRP antagoni st anti body acts
peripherally on admi nistration. In one enbodi nent, the anti-CCRP

ant agoni st i is not 20adm ni stered centrally, spj , L ox

i ntrat heca‘V %692@%%%& ng to a preferred enbodi nent of tt‘gﬁt)drz}e{osg@ﬁ?saz
i nvention the chronic pain conprises one or nore of chronic

noci ceptive pain, chronic neuropathic pain, chronic inflanmmtory
pain, fibronyal gia, breakthrough pain and persistent pain. The
chroni c 25pain.: : ' : i a, 0 (=
contral sonsruey uARERICh AL Pk oDy o bo BIREYR RADIR of ik iihdng
augnent ed faadhé hiskry ofthe Aiseasalamdjortiodividbals beieg tpetetle Asasicdddrddi omnt

P , . _ . Mt . .
cancer pat e ISR, S RuEEntieRRlEanUelhy BT AUEEE B dhndlh BlegBAf in
sel ect ed f rtoahtiodediyiduaidaesaidot dedtoposhaonic paina Al methbd tehtiTdeiaysT deeopment
bl ast . Co | : o . _

0t osuor St el SRS AR 14 ARMG b ARAS prdREI R BB eim in 2

| ynphat i ¢ tdivesiene ingreé endior redbeaseextent 0bive sysptoomsiniaghvortinee frave, witen
supportive | | DS: ’fﬁh‘ﬂﬂ? -

bl adder car?tg(lﬁ) %@C}Hg‘gggﬁn@}hﬁ%ﬁdﬂ %@?gﬁag%@%s%%c r'lccla ?)a%é;:recgﬂ ﬁ'&‘f"&‘
tunours, cetudiesalisiag asiatistzally sigeiffoarieumpyr ofcbisstscancer, cyt openi a”
endonetrial cancer, esophageal WD 2009/109911PCT/ 182009/ 050852
cancer, gastric cancer, head cancer, neck cancer, hepatobiliary
cancer ,10ki dnijolegicat eampletatamipasses ¥ earietinoicmmpld tyngs cbtaived fromyamhone,
Hodgki n' s Qi 8858 and ¥aPHO [Bed iﬂ%disg%%hé O r%onifb‘?i%?j%@éafﬁ%%ﬁhiﬂ!%'ﬁ?“r S
oral cancer, ovarian cancer, pancreatic cancer, “prostate cancer,
rectal canescompisses Olwodanyd othen fiawid semnlee of bivlegicaterigir. solithitssue samples
thyroid 5c : : r n f the
comect i ve Lt s 2 eBLBeoi B G lie. B R0 EC0 Sls AR BT SR 1
cell's, caneevgeny thesees. mledefinitionialsd prickiday sdroples that breebden manipulated iror
secondafy : 1 : 0 + r
ot 1 rat oo SREPlheir Rk Yl 28 bR HoR T Wi roclenia; Bk eBH
st r uct ur es enfdréformedhisrcabippnetie, stieheeprgiaing ot polpricisedidesd, scembedding
pai n, pref « Yl r.a): i i.Ch i f 0 i cer
and/ or met 2'55?glsebeﬁ[sgélﬁ%?ﬁgi'da@ggﬁéwﬂgeéﬂ?rﬁ@e?ﬁ%?éee%ér@%%&ﬂ@c néég?r% ain
conpri ses sopempessgaprlinipalshmpinend sisaindulegaklis dwelttre, erilsupemnatants, oél!
bone_canceycaft &5hAshissind, §ibBgRaid, BAT hisutlelafflespai n. sar coms
cancer of the connectlve tissug, cancer of bone tissue, cancer of

bl _ood-f?@r mng cells of the bone marrow, nultiple nyel oma, |eukaen a,
primary or els : ; c

Erbod went “f TReY o AbieePs SherdiratE Btk B afbrfmfl IOt bRty £y
bi nds to CBrRmanpitampaleinniugiel puttdre ast linvteddRPFamm enimas (sLesas eawsatsrortt y
of CORP to i t HERE, : L CGRP

ant agoni st aﬁ'rr\ﬁi% §/§(§|ﬁcnds tagé,ﬁ%?ﬁtaﬂﬂr?;gﬁs’%g)ﬁlgﬁﬁggeéh%ﬂ&%@g&b%? eferably
human and rat CORP. More 20 preferably the anti body binds to human

CORP, fairt her - ab. I b5 i i B to
unmn 22 0chE UsPORSRIR Nabid Bl b cGH RIS Lol A 86
ant i - CGRP ®rrfargbly expressing bengyorirgorgrgens(s) potppuenea(s)ofinteresisn ampsbead. or
nore of th 1 i ord.sti:cs. I X
(b) bl ocks TAABIRH! DebiRAd Bl SERLARNR 5 Vs voddid, RABH DN O HIER
decr eases EGERPESsion ¥ptiois, plasmidacossrid opphagsl vegiony QNMMVPT BYAiexatessian veedrs

inhibits, blockses IHRRAFHREDNENGES eSS, BRI oPRAMZb&RLIon vectors

30 encapsulated in liposomes, and certain eukaryotic cells, such as producer cells.
As used herein, "expression control sequence” means a nucleic acid sequence that

directs transcription of a nucleic acid. An expression control sequence can be a
promoter, such as a constitutive or an inducible promoter, or an enhancer. The
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activity, including downstream pathways nedi ated by CORP signalling,
such as receptor binding and/or elicitation of a cellular response to
(e) YQ,revents aneliorates, or treats any aspect of chro

CGRP;
pain: (f) VRHABLEYI ¢l carance of OGRP; and (g) inhibits ‘(:T"gffﬂ’b’é@ﬂs"z

CORP synt hesi s, production or release. 30 Antibodies of the
i nvention, i ncl udi ng 01 and 02, are known to bind CORP and renove its
bi ol ogical availability for exanple in the serumthus preventing CGRP

acces to the its, rece tor and downstre C u ar . responses

ool val Sptesieh SR e dat o g PReS A Bl B0F BETon G0 ve
2009/ 10991 1R@3érif2@09/ 050852 I n a further preferred enbodi ment of the
i nvention the anti-CGRP antagoni st anti body binds to a fragnment of

CGRP, nore preferably to a fragnent of CORP as well as to the full
| engt h CORRs Wedfherah|"pharhtaceativally S5d8Btablet cagtunt isitiudes éarlmﬂﬁtehialndﬂcﬂ o]

the C t I f T Cte
P s s 0 P SAOETRY o B Ll 8 20 RS0,
?r 29f 37t ﬁrac&htyemdas nmée 2 taach@: B \g"ﬂz trfewubjmers |a1mmerm1ewel Brxaipl &/inollid4,;OkP.
n a ur er e n ~Lermn on, or
D erer an v 2o ARG A" e s ey BRarmbERl BRL R B ¢ Bhaspigle
(IRfP P[) Ff enuéfbiey salivee ﬁﬂﬂd P Wamrtd;]mlsmnmf asrollﬁvmluiélum Jtdmervarious types
rerera u n or ro e rerer nor e
Dot or oot AR Hoeh @ EMrmrad BlaRs 8% S REdD ogminSatiaP o
pref er aldl y phosgtateb@ERe salmea)rhurmdnegm o) eﬁl&rer @bnq:ﬁsmdnmhp:ﬁﬁ’ng fieh
i nvention the, anti

t tib |y binds to th
i no. aci o SaiTAeLo el vBAR Pbuf Rt fEfoss (iendorsrSder s
thef epi }) lop&etnmgvlionst?hhhaacmgtucal Sﬁaﬁcemt'!atjmﬂltmp AnGerlmsz% dal. Mlack Publishing
refera [ ref era e uence
BooE whet &0 ETh S 199% Bl oron e SR PPVl of BHRRRSY 2bhs
of CORP, tlfei. etadk Pdblishirgg 20690)am no aci ds 033 and F37 of CORP. In one
enbodi gl?? the present invention provides an anti-CGRP ant agoni st

anti bo 20 whi ch specifically binds to an epitope defined by am no
aci ds 033 tiheR&Th trferigiarBlly ddreinistered” @eRiBed he@yorefess teathtirtutd yy nkjch the a

speci fical | d to the epitape definped th m_no. acid uence
R (N L R e R R
such an antpakt@dbar it mmedne nosesitratty] nobspindly, mtﬂﬁritrwubciamy mbtedalaenedutﬁrectly into
aspects of ,t r ion enbo i he CGRP
At agoni ot MrENBodyem BIFS 1 Fihor el A DRt e fiF

recept @0. Rorgbie eaahti dultes aid a ro0ERWhiahis drall yubliaguainbucesi0 topf bmam,evl
0.0081 (0.1 igt.gkdot %n%% [%E/l IarBFEt ne r%grrgléi eﬁ% % Ment. ;pctah C50al S
bet ween O. I8\ ranpag M Sybg §P AbolitaverRysRraagerl; a0
pM 10 pM irdirgohtdiZs) hinabbsebs, intkddeb@al, Bfrapdftoddal, rtMnsmcmEMI vh@mal}/l 10

nM 5 nM vitro binding assay.

I n sone fu}qt Mtre%rérgtgr?rg%ﬂ %hﬁéﬁﬁgﬁjéwgp Iéq%k%?)epi&'tﬁneegggt han any of 500

pM or 100 pM or 50 pM as neasured in an in vitro binding assay. In

a furt 0 i

2000/ 10901 JBCTHE G658/ BEDREAN o Tepppienrrelte e Al B acdin Mot

ant i - CGRP aninagomd, snediaan dnd dyd/osati-CE REagrédgonisd &ntthodp etid rsije beinh vathin

anti body hereln. d

f ragnent o?ﬁ e&%ﬁfﬁg%\r{ﬁ?&gﬁg S?eerﬁjngfﬁtg BB‘%%%HE%&&E%QWOUS sr¥§{e]m u%’" | engt h

CGRP, pr ef epaipbynd, cnddianent emdfnnaitl -CEgPantagonfst agiitedy seiti LERGHmited by

preferably iﬁa%ﬁityctbtc%éytﬂgloarrier to the CNS and brain when peripherally administered. The
30 term “centrally penetrating” refers to the ability of a substance to cross the barrier to the

brain or CNS.

The term "Kq¢", as used herein, is intended to refer to the off rate constant for
dissociation of an antibody from the antibody/antigen complex.
35
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5 region or fragnent of CRGP conprises am no acids 19 - 37 or 25-37
or 29-37 or alternatively 30-37, further alternatively 31-37 of CGRP.
In a furt the CGtermnal region or frag of gﬁ(_ g?
pr ef er abl W@(%ﬁ@%gg)egeam no acids 32-37, nost preferabl ?%[%2809 0%5%
CCRP. 10In a further preferred enbodi nent, the anti-CGRP ant agoni st

anti body or antigen binding portion thereof as used in the invention
is an antibody capable of conpeting with an anti-CGRP antagonist

doscr i bod, Toremt g S e e ReRBb R Y e e e b en,
fragment ofan@i@@RR-adigerirterastianhe 15 full | ength CGRP, prefer abI y the

C-termnal region or fragnent of CRGP, preferably the Cterm nal
region or fragment of CRGP conprising am no acids 19 -37 or 25- 37 or

o ot or oty TR FieMigh s Bead o' FRaBrhBR B Bl et dsppyestment o

preferably mrmucﬁmah@foa:t)mmoms obehranic panefemdmétyodse“baprenmt@n andfor

o1 “the. o tspaTa o EaHCReo AR s BIoRY ot R ke on"55™

to 37 of CGRP as defined in (a), nore preferably to the sequence

posi (] on 33 P 7oae Bt fintroRieE Fr Tapr St O-CERE A i einegy for

descri bi@d itime (rm)lufactu(éx)f a/\;inedlcambnttfarrme ardventidrears#ordreldtmentdf olronic pain

25subst ant i (

i nhi bit i ngla%gr?%l gb‘ﬂﬁﬁ"g’%ﬁ B2l ngft] s htlereh frelfd ?&“ﬁ%*!ﬁ%{%@?r%%{ PRSIA)
pat hway( s) adpnreetaa'tlabloymmbmromlmectscaﬁiqm:s aﬁmltmeﬂeeed marighenaipl y bet a,
nore preferably rodent or human, nost preferably human. 30 The

anti - CGRP antagoni st anti body preferably binds to CGRP, region of
CGRP or frd@mntonﬂamthmm\mnﬁombmmeg aafdnti+ARP adyomist dndiboahelior use in

000000 Py B A BP9y AR AT .,

pM or 0. 00G¥ErgMtremnhtibody lss)renaretbimnpenpheyal(aﬁnﬂﬁ@rahm ol @Bene thé @niitdddy is
10 pM 1 p 100 nM 50 nM 20 nM 15 nM 10 nM 5
35nM 1 nMI\éhH#’g&e{‘lﬁMpf%ﬁﬁﬁaw 05 nM or 0.01 nM 0.005 nM 0.001 nM as
measured in an WO 2009/ 109911PCT/ 1B2009/ 050852 in vitro bindi ng

?: S ?g.s S | ,? h Zrﬁ]’ Hﬁrﬁj fléé SEH’V%I’IE(EFI’ &%6@5%&%' ng%tf %Aﬁ aml-%%ﬁﬁtgébrg%}lt%ﬂéw for

as neasir edhe maatufactura/ofta me@carderrrtgomelwatlng, eorltmhmgu,eredmmgampderh@rafew

ermhodi ment. 0l BLIdinidhr bF hoglcR By OF Mookl Sl e P

ant agoni st an PESERT CIRPENtT 6N

fromthe gmamp%éremrhnonﬂ@:rmhe@rﬂprbweeﬁqr qeoblyerblcadahmamnobmdmémreln the
anti body fr orali¥(

chimeric antino |GZ1§(S o?@ggﬁf%ﬁp&@ﬁeﬁa%dﬁﬂge%her éeltﬁvgcognhég%/e&{h% ")Nent'on
ant i bodi es proviideylan arthisC GRPSoRgpnehantibody & usenin anelwrattmeremﬁrollmgsedmmg
10pr ot gjsns dy),
numani 220 0eh Rl Ry RE e A oBRIchl Srbrbfyehion Br AR Bataplidp

i mmunogl obsyimptons efchranic peain, vd“@mm treeantigndpistpreemed foc pgrphtarain si te of
the requir nts of

ant i bodi es%ﬁmﬁﬁ&%t%h%\’Bvﬁereﬁﬂﬁ%éﬂt}gcgjlyg%%é wété%{jﬁ%o%% éi@ and
covalently nodified anti bOdI es. The anti-CGRP ant agoni st ant i body nay

marmani zod dhE vt Rt e iRlen e Bhthéy M HEicth dRoi IEALG ki

anti body mepinendinssmipioets dfwhrarge pasm @ 7 iefizidabl, gorhpnsng pdripbést abI y
h i- , Yo[oln) .ant. f [
| subst antoo T ARG BRI REY o Bré e dh e s af R sEEERIY: L,

anti body freafimeiyt the fragnent preferably retains the functl onal
characteristics of the original antibody i.e. 20 the CGRP bi ndi ng

In a fifth aspect, the invention provides a method of ameliorating, controlling, reducing
35 incidence of, or delaying the development or progression of chronic pain and/or
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Exanpl es of anti-CGRP antagoni st anti bodies are known in the art.
Hence according to a preferred enbodi nent of the present invention

the anti -%?6'3 ni st anti body as 25used in the pres i_on
is prefera );O@ﬁ%%ﬁ?l -CCRP anti body as generally or spe%&/fdggq)ﬁ?&a?
di sclosed in any of (i) W?2007/054809, (ii) W?2007/076336, (H) Tan

et al., din. Sci. (Lond). 89:565-73, 1995, (iv) Sigma (M ssouri, US),
product nunber C7113 (clone #4901), (v) Plourde et al., Peptides

14:1225-12 ' . of .
o L e R e S PRS0 FBRB S ki 8 Bl By e
etc.), (b)indivitiabf arcbfiéaive bmsanichf antanbh@BRP éofaganisteatipodyhai n of sai d
anti body, (d) one or nore variable region(s) froma |ight chain

and/ or a heavy chain of said antibody, 35(e) one or nore CDR(s) (one,
two, threeAdcouing thiaveeferred erbGDRENt off the aradeatibvdrtidy the i)d@uidual is

ant i body, (5 EL T 3 Pk P oy Cebar OB ARl s ERRR,GSR. R It
CDRs from tfaren amigat sichaisra sjfeesa:odv Q@rgig. Mmigtpre(fer)abiymnemam ifa bumame
heavy chain of said antibody, 5 0) three CDRs fromthe |ight chain

and three CDRs fromthe heavy chain, of said antibody, (k) any one or
nore of (a)Acchrdowgh a(pjraeferrédembddin@ntoftae prestetinezhtieniednedicemerdt andir

or “anti boay B O3 elPaPls! bty SRR Bl o DRibRRh By R el
presentiot hmimtatlonﬂmﬁdamaimmcmenmum modyenmednnra;-attermi Antrar@eRRr,
ant i body 0 a?cﬁ)aeccﬁntlja(c\)@éelo\ds 9t fé:(:,e?rﬁSI InVégeﬁﬁn&?ttfa%cpﬁg%eall,g/%éibglr,]

W20071054 ) nprising i varrt a own 1n

V‘0200710548rﬂQaV|twlab mtraamrhudamgerf-arrhlculamfca:lal gr epipuitarsoes admimistiatoh.es t o
01, i.e. conprising conservative substitutions of am no acid residues
or 15one or nore deletions or additions of am no adds whi ch do not

si gni f i cantAcgomirigdo ta futtiwdrpréfamed emhadimehbiha cagiidastant s i prppaEREE

bi ndi ng 501 Anbiag @fucﬁﬁ.n SEboflehte B, AR5 SndBL b B G\ BIUIBRAR G o

decreased r |ng useuRerei n d
"anti body @alh.are used interchangeably to refer to an anti body
produced by expression vectors having deposit nunbers of ATCC

PTA- 6867 and ATCC PTA- 6866 20 as disclosed in application

W2007/ 054806ne gmboditieny theoardi-CARPrastagantso ditinedy adk petipheralysemt

i ti , t ) t f
| vent| on i ar SRR 2Bt ek SRIRL SRRl ORGSO
Tabl e 60of adpR0gRrcd=x48048ly, chhally drirdegpthmcallor a regi on of antibody 01

According to a preferred embodiment of the present invention the chronic pain
comprises one or more of chronic nociceptive pain, chronic neuropathic pain, chronic
inflammatory pain, fibromyalgia, breakthrough pain and persistent pain. The chronic

25  pain may comprise ocne or more of hyperalgesia, allodynia, central sensitisation,
peripheral sensitisation, disinhibition and augmented facilitation.

According to a further preferred embodiment of the present invention the chronic pain is

cancer pain, preferably cancer pain arising from malignancy or from cancer preferably
30 selected from one or more of: adenocarcinoma in glandular tissue, blastoma in

embryonic tissue of organs, carcinoma in epithelial tissue, leukemia in tissues that form

blood cells, lymphoma in lymphatic tissue, myeloma in bone marrow, sarcoma in

connective or supportive tissue, adrenal cancer, AlDS-related lymphoma, anemia,

bladder cancer, bone cancer, brain cancer, breast cancer, carcinoid tumours, cervical
35 cancer, chemotherapy, colon cancer, cytopenia, , endometrial cancer, esophageal
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25 or its variants shown in Table 6 of W2007/054809; (c) a |ight
chain of antibody 01 or its variants shown in Table 6 of

W2007/ 054889i}v§)1d%()da heavy chain of antibody 01 or its variants_shown
in Tabl e 6™8r"¥9t¥Y/ 054809 (e) one or nore variable re 'Hng'imf’?sé?n a
i ght chain and/or a heavy chain of antibody 01 or its variants shown
in Table 6 of W2007/054809; (f) one or nore CDR(s) (one, two, three,
four, five or six CDRs) of 30 antibody 01 or its variants shown in
Tabl e 6 of W)2007/ (?54809é &g%%CDR H3 flgomth(_i_I hetaéﬁ chain of. .anti bodly
01 or its VAPPEnISSUSHENGS BFeeh NGFK G560 7PH8R80Y SERYe CHRI P FEm
t he |ight déekemiafivamntanbediungtaoter] lysphana ciddgktzaisease, [faphansd, moh-
WD2007/ 054809; . (i) three fromthe lLight chain of antibo c or
its vari anf‘%@h@%”?‘ﬁ%ﬁsg%t“&o%?6%??6%48?)’@! ' ﬁncteﬁrp@gcreagécqr}cgh
t he heavy qhestateatnesnt idbtatlyarider, Bkinaancdrsstomaciaosries Hestulancarabf, ¢hydoidf
WD2007/ Q54809; (k). three fromthe light WO L

2009/ 10 91fﬁ&%?ﬁ'é%%&%ﬁﬁ%’s%’@h%ﬁ”ﬁ%ﬁ%"FB'P“g? [PsE" BORE CPPRSRIY ESSHE AN CSr
chai n, / of a:ﬂbbrb@)ﬁ%w@lcanceri (bfsblomiﬁfgaﬂihg csllxoeamden ofTiadnean&rraw, nlz)l;ltiplcf1 mye!orr]na,
W)2007/054809; and (i) an antibo conprising an ne, o rou
(k- The ; iekae i PHimes G Bty bt apes Hete RS et Ferhipslzyo HRLUE
][mr e 011: t hauaborgénfiltkating tnenearid add rrelmﬁAb\Jisdubgtuatoul'm notr@| sttustured. i @reher
our, five, i x,CDR(s) are at .|east 5 about 85% 86% 87% 88% .
85 " 90vy - BESEr B Rue oBbieoRlraterasa BRRLPr Aty YRdkel valh uPiepigges
t hree, mourfiont parecrerticbrcdtiaRg/oo metdbtasies iin the\abtomph .S Feltempréfarabghhe 6
of W20071054809. . Det er mi nat i on of. CDI? rq(g)g,l ons t.i S we(#l tV\,i thin the ;
ability of A YT FUYPISEP SHNEYG KA PrYEPHA ARG HE" Tr&e © °R° SHe™ ©
enbodi ment gonCoRscer anctastaaisdotiei boat) mostskgitd paitabatomasicdivet b the CODR.

In sonme enmbodi nent t he CDRs. are .the Kabat . ln.other

entbod ment SOTMEVeFRsUEL FeEha! R RF P CAR" O HBOR T B ahhe B8RS o
anti body pmedrenvgbhytige myeloses leokasaninsprihary of secdntagrimne cancex. 15r egi on
of the %nti body 01 (e.g., Fab, Fab', F(ab')2, Fv, Fc, ScFv etc.) or
its variants shown in Table 6 of W2007/054809. Prefer abl y said
fragnment orAccegimgtoaseiehed Embotinmmabf thé presehEinvattiog shecdntiaDGRRAtantAgoRISt

ant agoni st _anpt i bady. f.or e P. bi ndi LVit d/or

ot agoni ot G ReGRATRR S LG RoRLAR St b S 5 ity oy

](c:hai n, lh_ea\t.;)GRhm Ein_dﬂﬂf ﬁrg(rj(/ﬁERP¢mﬁp&irrﬁm?r§m¢ﬂmanﬁw@R9wi@bhbt air&i@?dy\s
roma lig i,n and/ or C n r one.o rom

2 Pt cnaingednBPB et ol SR R Pontusdil ol e RERE Bk 1o a

fu { t heijOp { @fr@‘;e_rmdf tbaiaoﬁbudyrbtndsfto ’lni_mreﬁnh mm&,ifmthelr paagjenablmmmﬁi-CGRP

ant agoni s | ] i Gqﬂgun aria i 0

conpri sing aﬁ%ggﬁ@%@%%ﬂ?hlﬂég%ﬁ%ﬂﬂgj&e & 9d ug}?nf("f"g(r%rﬁ%n(g?ro%@éap‘

consi sti ng Mdst SEG@rably N@sant28CBP antaljonist antitedy ys ahantibodpthahbkrébitseayyame

cons: st 1 g SRl B Rlfi hdyind, HBERRAGE S PEE 1 S GRS REREERe

E& }? her pr éfoer aibtiing tm';s mceptoﬂ:fjt?[%) blucks ondesresset iaﬁfd?ramem;)r aclizstiam

Payp g ;

appl | ot ol BB sl B D R PR 8 b B R Blotno s

a SED | D N@ctgtysimolding owabtream pathwpes metiatgoliilyl CAGRPeignalizgGuch a6336.

According t tt her_ epbodi. i nvention .anti -

At agont ot "L FIAFTERED Lo il SRt A GoRB ek

sel ect ed f raomlibratesypotpats ang asgeachofl aforBERRIn; (f) increases clearance of CGRP; and

(g) inhibits (reduces) CGRP synthesis, production or release.

30 Antibodies of the invention, including G1 and G2, are known to bind CGRP and remove
its biological availability for example in the serum thus preventing CGRP acces to the its
receptor and downstream cellular responses and biological effects of CGRP such as
flare and vasodilation.
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WO 2009/ 109911PCT/ 182009/ 050852 I D NOs: 8-13 and / or a heavy chain
CDR (CDRH) sel ected fromthe group consisting of SEQ ID NGs: 14-22 of
patent application W2007/076336. Met hods of making and isol ati ng

the anti- C¥RBIYMXIbni st antibodi es of application 5 WBEHHRPEHS

and data denonstrating the CGRP bi ndi ng and ant agoni st
characterisation of the sanme are described in application
W2007/076336. Preferably the anti-CGRP antagoni st anti body for use

in the present, i.nvent.i on, coppr.i ses VH dgonai,n that is at | east 85%
L | s aa5a b Bl g S BRnB R helber R e b EC o RS eai S Baltd
90% at | edsrds2d WiragindneaSCGRRYmofRd prefastly @3 ragthent@ACGRINS6 wall ad Raké

95% at | east, 96% | east 97% at |. 98% at. | east 99% or, 100%
Coent el S hiligRslediey PRt b eag i S Bk st BRBIES Qne B
present ed hemenal refoebefradrhant btheREM ThECRBrrinklaggioh 9t fragrhédtef LRGP

conprises a Vi main that is at |gast_1585% at. least, 86% at_ | east
SO0 50 S o esfordsly Cbrisas e RIS T ABt ZoaheT 597 Rauetaaehiac-Fhse
92% at | | edaithe? 3Nernativel\easB7 QASGRA I @asﬂgeeé%ocamehte&mtc%%naatedcﬁe@t
97% at | east 98% ast, 99% or 100% i dent i i.n am no, aci

cequance © 3rage of GREP e B TRes eORaE i T ARRS R Eob o of
ant id- CCRP &%GRB.O M@éra@{ytth@%RmB%ftﬁérabbﬁﬁFDm-Caﬁ’l, auriiar dﬂiféiblﬁly a06hah or
VL domain that .are, at a 85% at | east 86%. .a eas 7% At | east
56% ar. | cdasersauindiopBRRly fiavn Girel R pe TR0 R humBct BT A Biebheast
93% at10 edrinPBACCRP dreRSGRIE WoshprefRatsy hiesh caGRRast 97% at | east
98% at |east 99% or 100% identical in amno acid sequence to SEQ ID

NO 1 and 2 respectively or SEQ ID NO 19 and 20 presented herein,
25r espect i VebYurtter efeferadd ymbbdimant dftkeERFertioh digoants CGRM aragbnist antibody

conprises a VH.d in that is at .|east 90% jcal .in am no aci
cequence. t areie oS 4 e Aiad e SERuerR GRtb ErBraplilod Shianes hicar
L\Ident i cal iclﬁ CHRMB the bpitcpeqo ehih theoaREQGRP dtugohigd eeﬁtmﬁ;gfhdsep;e'fenably at
ternatively.,. t apti - P .an oni st anti refer conprises
& VHi daar postiah 3P S8 B Sabl M eBfE SRR f Bl v 8RR RS
SEQ | D NO atf, prederablylat gosiions 33hat37ios CERA, &aseénd3Qffineleby amilo dciisa@iano
acid sequencg_#?éggs%%lp NO. 20 presented herein. WO
2009/ 1099178 050852 The anti-CGRP ant agoni st anti body
preferably conprises at |east one CDR selected fromthe group
Cone L o b bbno iRl BRI R P oPER bR abadté ey
in SEQ 20D Mbichbspacifizdly Hihs to @R pltbpeadefimet! by antitn acdsSEEB tFNCf GGRP. The

Zoi Yol nDRnbESRp Bitaep M5! bl gy srodRanbif 16 Hitbedsie TR bR |

andf CDR 52 a:v}rgnﬁsbcidnsehu?n“éalﬂw.mﬁ on&ﬁ)Badimﬁﬂﬁﬂ&hpresemdmredliiowg)rbﬂd@ the
preferred enbaodi nent of.the present_inventio anti - CORP

Pt agon st ARG BOMFHELHOE RS Heth Rt el P imsass sy ines
of const antpresegt iowentdach 10as 1gG 1gM 1gD, IgA and IgE and any

i sotypes, such as Igd , 1g&, 1g&, and 1gG4. Further preferably the
anti - P ant agoni st anti body conprises a heavy chain produced by the
expr essi on Ivent¢ emboditrenATHECaMEC GRS amadyoist BritAvod§ Gihibitswr plevents activation of

ot aduced bye RETEHeEP LR PR L R e ARSIl gR0 Rpbelaber 0300

PTA- 6866. FKoritrivgrio poefer. dblspmietpeefantd eGBBYimmehtsg el IS0 Enhatbesty 00801 pM

Bnd Pra. caget o 1S SPRELE sl 857 A 108 L0 A, 5 LR8P i, 350 oo

use in Ihe M, &ESad, Z0mhents v, 1Gni205 aldt 1 bdyr GF i asnteabordy iGen tedtrmed

herein. According to furt enbodi nen f the loventi t he

e . kS B L R R ety M e R R T O

for exanpl @Mlesdod peidoi B0 POI289MeaS480 th arPinefiter bibdig tbeaytindi furtber more
preferred embodiment 1IC50 is 1.2 nM or 31 nM.
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25i mmunol ogically inert, such that it does not trigger conpl enent
nmedi ated |ysis, does not stimulate antibody-dependent cell rredi at ed

cyt ot oxi ci tﬁgﬁAﬁ{%}' does not activate mcroglia. Preferabl
modi fied cBRABA M Lgion is reduced in one or nore of theY SolojiSoss:

activities. Mdst preferably the constant region is nodified as
described in Eur. J. Immunol. (1999) 29:2613-2624; PCT Application
No. PCT/ GB99/01441 ; and/or UK 30 Patent Application No. 9809951. 8.

According to referred, e i ment, of .t i t|o e.an

At agon ot "BAdKHsEp e SERRIRERG e PSP BHERBLRSBE A tresi i Sapable
E egi on conpf nsmnggrrtghethfmi érﬂirbb?ghmtnaéﬁooaﬂﬁso%af]’ éor?rﬁe?ﬂangrgg 5BGGRPS&331 a
am no acr nu eren e w ldt nce
Eur. J. menfa ?tll(g(gg?ﬂ QBOEZT gaf é@g&’ ell as tP{g Fu]ljfeng%h &%%’e

2009/ 10991&&3&#313@26&]94 Oﬁaﬁﬁri?al hc&jrdir?drsfra(gl‘mm‘ﬁbf tDBGa’U1i‘lrelfr§r9lblN&heﬂ@térhgnaclI
anti - ant.a st an S O Lcat i W2007 80 at a
denonst rat i'HY° Hr ﬁ&aﬁﬁ %’Sﬁ @wﬁ%s@n”ggEEégSigf?%gl?é’f t he
sane are d@ﬂer]rcnabmlh((j Bmsaﬁphhwtemtrweﬂzﬁ%g@g@ Irbe fuithiee embodimSRQtHT-
No. 1 to 14 o ald a icatlo e erein _as

to 14, " or edrBied fefyT et RECRER Fr IR orb S Pra e dha rost
present i N\pesteiably 33te IrediOGRRENt 1S prepared for peripheral

adm ni strati on between once to 7 tinmes per week, further preferably

bet ween .once_to. four .ti refe bet ween once
Co ohx 01 it et BerepA amBSImER st RE moPiopu| S bitec $EtR v
ti rreshper I l)b&ﬁindg prrEdrematelgf/as h&dﬂadne:rgmﬂbnlrsarparetlb@dﬁdarbablé)ef c_olmpetrng
peri phera adn ni e sel e rom .ance i onge
very tvo, RS CoRP dging; BffopBng B iols cbs Hradn eobat iy o &2
weeks, onceséremrrydeénrrbedvf/e:eks nont hly, once every two nont hs, once
every three rrB m four rrgﬁ:tél}%, e eveL%f&ééE “h
once every (&We nlq Q?QI“E%RP r%ﬁ’t'ﬁ'@f“eS g’%t e
nont hs,15onddl Iem@hy:G’RI?rmreferﬂmsthe@Qteenmbnegroh@nfragmedﬂa)_f ORGR, pﬁ@ferajoly the
oo o gl BB B R oG SR o o
sel ect ed f 33ror ahenativeiypp3®3 Difurtioer altbyativaos 1 Bgtméfe;ebl)bammaldcws 32-37, most
topi cal l'y, ati.on a mal Ly, subcu
e avensudlgoeBl o s s e e haRTER: Ry o B ARaBiRat
20adm ni st mMreprefenablyrrardm'Ekeohmhan rhoet peedeabiglhuynan] nt r aperi toneal |y,
trans I intravitre epicu Qus . o
e rae 20t o AR nd spldlie SULGAGTE A LML S A agig pgsiion 33 1o
further en3@df @ERP o définedpm &gembra preferdbioio thdsequedce GXEIMF, 'where Xis any
prepared f e Lon atr on
bt “bet ween 2 PABAERRATECKRIE o Briophsid beliBBlb o7 3 e s Ry
and about, (@ny one of 0.5, 1, 5, 10, 15 20, 25, 30, 35, 40, 45 50,
55, 60, 65 7 120,, 130
160, 170, i%)dRe 'Sg?”Sr%gé’Ggg” %9“ @pr O3Pnstha “t""}?%%'ﬁe $7 8% eé&BF@%’?at 50
ng/ m . 2Acceubitagialy the Jamd lh@frane!rihmdl ment of the present invention the
medi cament s REEPR' G8RP and inhibiting / antagonising CGRP biological activity and/or
downstream pathway(s), preferably the CGRP is alpha or beta, preferably beta, more
preferably rodent or human, most preferably human.

36 The anti-CGRP antagonist antibody preferably binds to CGRP, region of CGRP or
fragment of CGRP with a binding affinity (Kq) of between 0.000001 4M (0.001 nM) or
0.00001 pM (0.01 nM) to 500 uM. In some preferred embodiments, the binding affinity
(Kd) is between 0.000001 pM or 0.00001 uM and, or is at about, any of 250 uM, 100
uM, 50 uM, 10 pM, 1 pM, 500 nM, 250 nM, 100 nM, 50 nM, 20 nM, 15 nM, 10 nM, 5

35 nM, 1 nM, 0.5nM, 1nM, 0.05 nM, or 0.01 nM, 0.005 nM, 0.001 nM, as measured in an
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30 for peripheral admnistration with an anti body concentration of
between 0.1 to 200 ng/ kg of body weight; preferably at about or
between 0.1 and about, any one of 0.5, 1, 5, 10,15 20, 25

40, 45, 50VOSBEWITGs 70 75 80, 85, 90, 95, 100, 11BC T&BZG“)"’I%Z
140, 150, 160, 170, 180, 190 or 200 ng/ kg of body weight +/- 10%
error, nost preferably at 10 ng/kg. 35 WO

2009/109911PCT/ 1132009/ 050852 According to a preferred enbodi nent of

th t, th ti- t t h .hal f .
1 erl et il S e, Bripmisfonber bie/esed gmbgdiants, phaig gy (k) is
ég gé 2481 Ie%ghariﬁmy SH00PM, 03400 W, 56@)]\&,%@10&2@, SZMII, 148, A8 nedddredid an in

S 50 Sihingg oSy, bty Sngtaerhlenbgtrin b Si S ko B
118, 120, nMor 16 nM.
S
The anti-CGRP antagonist antibody as used in the present invention may be selected
from the group of: monoclonal antibodies, polyclonal antibodies, antibody fragments
(e.g., Fab, Fab', F(ab')2, Fv, Fc, ScFv etc.), chimeric antibodies, bispecific antibodies,
heteroconjugate antibodies, single chain (ScFv) antibodies, mutants thereof, fusion
10 proteins comprising an antibody portion (e.g., a domain antibody), humanized
antibodies, and any other modified configuration of the immunoglobulin molecule that
comprises an antigen recognition site of the required specificity, including glycosylation
variants of antibodies, amino acid sequence variants of antibodies, and covalently
modified antibodies. The anti-CGRP antagonist antibody may be murine, rat, human, or
15 any other origin (including chimeric or humanized antibodies). In some embodiments,
the anti-CGRP antagonist antibody may be humanized but is more preferably human.
Preferably the anti-CGRP antagonist antibody is isolated, further preferably it is
substantially pure. Where the anti-CGRP antagoenist antibody is an antibody fragment
the fragment preferably retains the functional characteristics of the original antibody i.e.
20 the CGRP binding and/or antagonist activity as described in the functional
characteristics above.

Examples of anti-CGRP antagonist antibodies are known in the art. Hence according to
a preferred embodiment of the present invention the anti-CGRP antagonist antibody as
25 usedin the present invention is preferably an anti-CGRP antibody as generally or
specifically disclosed in any of (i) WO2007/054809, (ii) WO2007/076336, (iii) Tan et al.,
Clin. Sci. (Lond). 89:565-73, 1995, (iv) Sigma (Missouri, US), product number C7113
(clone #4901), (v) Plourde et al., Peptides 14:1225-1229, 1993 or which comprises or
consists of:
30 (a) a fragment of said antibody (e.g., Fab, Fab', F(ab")2, Fv, Fc, ScFv etc.),
{b) a light chain of said antibody,
(c) a heavy chain of said antibody,
{(d) one or more variable region(s) from a light chain and/or a heavy chain of said
antibody,
35 (e) one or more CDR(s) (one, two, three, four, five or six CDRSs) of said antibody,
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122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 148,
150, 152,154, 156, 158, 160, 162, 164, 166, 168, 170, 172, 174, 176,
178, 180, 182, 184, 186, 188, 190, 192, 194, 196, 198, 200, 202, 204,
206, 208 oWORW Y s +/- 1 day, further preferably nor BCUVHBAARPS ne
of 7, 8 9, 10, 11, or 12 nonths. 10Preferably the anti-CGRP

ant agoni st anti body has a half life in-vivo of nore than 6

10

I3

20

25

30

35

(f) CDR H3 from the heavy chain of said antibody,

(g) CDR L3 from the light chain of said antibody,

(h) three CDRs from the light chain of said antibody,

(i) three CDRs from the heavy chain of said antibody,

(j) three CDRs from the light chain and three CDRs from the heavy chain, of said
antibody,

(k) any one or more of (a} through (j).

According to a preferred embodiment of the present invention the anti-CGRP antagonist
antibody is antibody G2 or antibody G1. According to a most preferred embodiment of
the present the anti-CGRP antagonist antibody used is the anti-CGRP antibody G1 as
specifically disclosed in the patent application W0O2007/054809, or comprising its
variants shown in Table 6 of W02007/054809, also including functionally equivalent
antibodies to 1, i.e. comprising conservative substitutions of amino acid residues or
one or more deletions or additions of amino acids which do not significantly affect their
functional characteristics e.g. CRGP binding or antagonist activity and variants which
have enhanced or decreased activity and/or binding. As used herein, the terms “G1”
and "antibody G1” are used interchangeably to refer to an antibody produced by
expression vectors having deposit numbers of ATCC PTA-6867 and ATCC PTA- 6866
as disclosed in application W02007/054809.

According to a further embodiment of the present invention, the anti-CGRP antagonist
antibody comprises or consists of a polypeptide selected from: (a) antibody G1 or its
variants shown in Table 6 of WO2007/054809; (b) a fragment or a region of antibody G1
or its variants shown in Table 6 of W0O2007/054809; (c) a light chain of antibody G1 or
its variants shown in Table 6 of W02007/0548089; (d) a heavy chain of antibody G1 or
its variants shown in Table 6 of WO2007/054809 (e) one or more variable region(s)
from a light chain and/or a heavy chain of antibody G1 or its variants shown in Table 6
of WO2007/054809; (f) one or more CDR(s) (one, two, three, four, five or six CDRs) of
antibody G1 or its variants shown in Table 6 of W02007/054809; (g) CDR H3 from the
heavy chain of antibody G1 or its variants shown in Table 6 of W02007/054809; (h)
CDR L3 from the light chain of antibody G1 or its variants shown in Table 6 of
WQ2007/054809; (i) three CDRs from the light chain of antibody G1 or its variants
shown in Table 6 of W02007/054809; (j) three CDRs from the heavy chain of antibody
G1 orits variants shown in Table 6 of WO2007/054809; (k) three CDRs from the light
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days. According to a further preferred enbodi nent of the present

i nvention, the nmedi canent and/or the anti-CGRP antagoni st anti body
does not ects of central nervous 15 system

cogniti vep‘i{%g@?‘#@ﬁ Preferably the nedi canent and/oraFﬁlg{Baﬁril “"‘Eéﬁp
ant agoni st anti body does not induce any one ore nore of the

foll ow ng: ammesi a, confusion, depersonalization, hypesthesia,
abnormal thinking, trisnus, vertigo, akathisia, apat hy, at axi a,

i roumr al JgheRk1eFifee %ﬁs%{dme%b%chﬁm oAty o l(ﬁbéljiﬂs%nants shown in

euphoria, hal'lucinations, hostill er ést

hypot oni a, T2blenzoloNVE28ET/04509% i tarn armbedxseomnmg:arryezr@toféw through (k).
myocl onus, i i 0

spocch, ot Uiy iende olgB A ARR roKpe S ¢OToRsing Bh Ui or AORYrI above. I
anxi ety, tﬁ@mﬁremm#m’l@rﬁs,l the ableaﬁmneswmemr@e, forsfivep pesie CAIR(y) araat least
medi camant RRK o [di%, Ao, S5 BoANLAACBSA! ofR! 6722 Wl A HoBheARAHE S
i npai rmént of not or c¢dordi'nat’on’ or - at t ent 25 Acording to a
further entieast pemtiwof thrasefour.diverer sixiGlite ofdsl ohits vasditsshewn irefablef of he
anti - CGRP aghag®nhsigognt i body does not produce respiratory, renal or
gastro-intestinal 1npairnment. 30 According to a further enbodi nent of
the present invention the nedi canent and/or the anti-CGRP antagoni st
anti body d i.cal
dependenceQﬁgfﬁﬁgfgﬁQ@EfﬁzE%eﬁ%éiﬁ%HPHQ%E#%ﬂﬁ¥ﬁ&HAQ%Mm%%%g&gﬁgégon|st
anti body deedenstioddestimsemaesmbatiments, ¢ DRsrcapicen egmijeativadif &weifabat and
PRaneyer ! ICHREEDR. 1P8orhs BELOMeRIARRALORE SRCH KEDMUDRL SABREP S, O

CNS sti mul ant ce any or euphorrc ef
2009/ 10991@@%@%%@5@&2@ thedﬁfmtlm&ﬁ@ﬁ&rent the anti - CGRP
ant agoni st anti body, on adm ni stration, aneliorates, controls,
reduces incidence of, or delays the developnent or progression of
centr al paﬁrﬁlese@hsﬁ@% antagoniat amibotepretanddyl corpprisestoe cetdigs of afragrment or a
anti - P S r e cts
o NS Te Ao e R e L R 2 H R Sor ot for RS
enbodi nment shewe irphakle @@RWQRM@&&B@Q Paeferabbospid ﬁa@mrﬁ@w&mori hes the
treating refiA6hachaRRlcnsRARH sALh @%Rﬁgnégmtgangg doPeldbddeore

h dvided t et

aspect of the present invention t ereis use
accor di ng tondingecvikeandierantagonist a¢tiyity ﬁn@mmmsemep@nsrstﬁ e ammpre@ﬂap

ant agoni st japtdrBd4e sy GAM ﬂb&ﬁ@ﬁt%‘ané}ﬁmﬂ’q éﬁeeé)rym?r%%ﬁgﬁlé'r@d ioné fRIm a light

si mul taneousﬁt[d in conbination"wth one
phar mac¥l o@h@lalanﬁfoa@theaéy ehsip ANivES 0oMoEyERRS frombp ligtt shaib lapdico mbeavids

or agents tbﬁghtgftﬁecgnt,%%@?qng chronic pain. Preferably the additional
agent (s) is/are selecte romone or nore of: (i) an opioid

anal gesi c, e.g. norphine, heroin, hydronorphone, oxynorphone,

| evor phanol r Tl
I S i

nal mef ene aﬁ bqﬂrymmmsesz@hamt@%aﬁefarlﬁl@leremh@vﬂaawem@am@tlde with a
but or p%nolseqa@ﬁce @i&b@? fRIm Qgérﬁr@@d)c_?dn@%tmé {5%315@%? mﬁ:;sewaéaénd/ora heavy

antiinflammatory drug aspi enac, diflusin
et odol ac, fcBABYREADlE f%&"m”pﬂ'ts?r\é?\ compiigiag nawptld& With Bispeienen selepleg fisethe

i ndonet haC'gPoup consisting of SEQ ID NOs: 34-38 of patent application WO2007/076336.

Further preferably the anti-CGRP antagonist antibody comprises an LCVR polypeptide

30 of a SEQ ID NO as shown in Table 1 of patent application W02007/076336 and further
comprises a HCVR polypeptide of 2 SED ID NO as shown in Table 1 of patent
application WQO2007/076336.

According to a further embodiment of the invention the anti-CGRP antagonist antibody
35 used comprises a light chain CDR (CDRL) selected from the group consisting of SEQ
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ket opr of en, ketorol ac, necl of enam c acid, nefenam c acid, nabunetone,
naproxen, oxaprozin, phenylbutazone, piroxicam sulindac, toI metin or
zonepi rac, 25cycl ooxygenase-2 (COX-2) inhibitors, celeco

r of ecoxi b; W 'if?!éf’%’é}n JTE-522; L- 745,337, NS398;, or a"CT”'f‘z““)’“"’“M
phar maceut i cal | y acceptabl e salt ther eof; (iii)a bar biturate
sedative, e.g. anpbarbital, aprobarbital, butabarbital, butabital,
nmephobarbital, netharbital, nmethohexital, pentobarbi taI

phenobartit taI ent al or

Phar maceut 100105 SEREHY) t%@ﬁéaym'ﬂip&@be@%‘(mcge‘%[;é U oS bt o

havi ng a se3RD IY®BORC14-0D of patgnt applicutidh FZOREOWAS336] or azepat e,
di azepam flurazepam | orazepam oxazepam tenmazepam or triazolam or
a pharmaceutically acceptable salt thereof; (v) an Hl1 ant agoni st

having a sedeéthodeofasdkigandisgatird) tpb%ﬁhﬂ)ﬂ%ﬁt@gorﬂsﬂénh&ﬁﬂié@of application

BLg?en';E ﬁ![ R@QF%}/ Q{@gg%ﬁmﬁq V%@L@q @égéé%ndmg and antagonist

2009/ 10991 LREHCEHSMMUT DS fNel Jedchigsdiah iapplicatieNWa(gl7o7esds, m de,
mepr obamat e, net haqual one or di chl oral phenazone or a pharnaceutically
acceptabl e salt thereof; (vii)a skeletal nuscle relaxant, e.g.

bacl of en, Caefermpy BEahii- crmkreea@gammun@d@pfoﬂbwmm bﬂé@entﬂmdﬂlﬂ@rﬁr banol

OB s L PRI TSR AP B DAL S o,

((+)-3- 1Imydnéasy8mehmémomlan@ast PA% it feaBRIBD Ot dat 93%; &t064H180%, at least

+) - 3- hydr, ket anj ne, tine. . . . :
p§r30| oqﬁl 3% ﬁ’gll_e Mﬁ’g@qé‘% Lg‘g‘%@* [Esk% h’ﬁ&%‘eﬁ@%)‘)—rgﬁo % identical in amino
pi peri di ne@ardtwquémaza taGED (I NO: phasSEacEutOcH pesastee pein.e sal t
t hereof; 10(ix)an al pha-adrenergic, e.g. doxazosin, tansul osin,
cl onidine or 4-am no-6, 7-
di met hoxy- Zarét’éfamt mmaraaﬂmamanﬂagmuat a?tho(ﬂfécﬁrﬁprrahydr\m Goehin talist ekt 5

desr bt e mES A BRSTHAE 2ttt BT IFHREbf. Aot B3t B Rast aof fajpast 1%,

?HI[(I) convul %Iﬁast %9@ atwwsbaﬁ?zalﬂem l%@?g: mﬁﬁmztm%a l;a"t< [b?éb@ﬂ% 2at leashyidh it n
ant a rti r or a - R
(R o - 77 st Bo B st S0 P BBk Enipl 1 saied 36 pedvatith SRSRRIDgN i,

| - 5-(4- SEQ ID NO: 20 presented herein.

nmet hyl phenyl) - 7H 0, 41di azoci no[ 2, 1-g] [ 1, 7] napht hri di ne- 6- 13- di one
(TAK-637), 5-

[[ (2R, 38B) - Zhk(abRGARB abtdabsibt drtbbdwprefeeibly bompiaes|d & kiompindar(dds YL uor o
FK‘,&%%Q; " 3R hﬁ%g{,ﬁ”r‘é aggg%ﬁ{‘%# %trjeas%g%datqe ditsho aliebli 9L ot el oo, at
2034[ 2- net heaey 98%( atrleédtlﬂioP/@ﬁEbbW)’/ﬂhﬁl%bﬂ SBB%J'BHIM 04%; 2-lpde 99, pi lpast

Ca | ; val i
ol ter o natyebrokd i Bt BERSE%. G RBERF BE og R ikl B o api sppuence
COX- 2 i nhi ltd B&0Q, IDENQ: 1 ard 2cestiebtivalyodreREX i NOY: 19aind @0gxédeEnted herein,

25  respectively.

Preferably the anti-CGRP antagonist antibody comprises a VH domain that is at least
90% identical in amino acid sequence to SEQ ID NO: 1 and a VL domain that is at least
90% identical in amino acid sequence to SEQ ID NO: 2 presented herein.

30
Alternatively, the anti-CGRP antagonist antibody preferably comprises a VH domain
that is at least 90% identical in amino acid sequence to SEQ ID NO: 19 and a VL
domain that is at least 90% identical in amino acid sequence to SEQ ID NO: 20
presented herein.

35
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(xv)a non-sel ective COX inhibitor (preferably with G protection),
e.g. nitroflurbiprofen 25(HCT-1026); (xvi)a coal-tar analgesic I n
particul ar_paracetamol; (xvii)a neuroleptic such as drope
(xviii)a VERZPPOO¥ 1 eceptor agonist (e.g. reS|nferatOX|ﬁﬁ:T"b‘?z0‘“"0”“3“2
ant agoni st (e g. capsazepine); (xix) a beta-adrenergic such as
propranol ol ; 30(xx) a local anaesthetic, such as nexiletine; (xxi) a
corticosteriod such as dexanet hasone; (xxii) a serotonin receptor

(it vy 1 et o e nBobh e Bamb et e bt gkt

si | denafi | frdﬁﬁﬂ'lé@jigﬁp torlstib@ba gaf cDRaHm eaa&ﬂgﬁmamyblsm?i@{ @EBR
Do ) o dsorar v nasrp B0 Bty 2 G ac b essaprn Bu SRR NG s or 25
am triptyl i(ae COR BV aé et fbntrawmima:) Nee Byorel) (e) amR Lm‘a@s@trfbnﬂem SEQ ID NO:

Scar bamszed D Fhgrat bt o Sacien i SE0KE MDA iR pro oo S DR L1

present i N\GOR LRrnY ITDRHR2 isphowh teTate planmeoguioseadg.conposition for
t he prevention and/or treatnment of chronic pain and / or synptons of
chronic pain or for aneliorating, controlling, reducing incidence of,

or 10 del a%AcﬂGrdtr‘I@etoGhepféfeﬁermboﬁrmddﬁﬂt agﬂhews@nt lﬂfzerﬁlbhfﬂﬂé mp@GRPaamHgam.st
S tons O | C | n .1 nalvlidu Sln
ant agoni st 20 SRR Abn hrdPedn e eyt aB Ly e & DR ERbEoR s

an exci ends,lg@highgilgD, tige, aMpsard @y iscypuseamhes (§G! DEGREKGBNEHERIgGH.
adm ni stered. 15According to a further aspect of the present

i nvention there is provided a kit conprising:
Further preferably the anti-CGRP antagonist antibody comprises a heavy chain

produced by the expression vector with ATCC Accession No. PTA-6867. Further
preferably the anti-CGRP antagonist antibody comprises a light chain produced by the

15  expression vector with ATCC Accession No. PTA-6866. Further preferably the anti-
CGRP antagonist antibody is produced by the expression vectors with ATCC Accession
Nos. PTA-6867 and PTA-6866.

Preferably the anti-CGRP antagonist antibody for use in the present invention is
20  antibody G1 or antibody G2 defined herein.

According to a further embodiment of the invention, the anti-CGRP antagonist antibody
comprises a modified constant region as for example described in WO2007/054809.
Preferably the modified constant region is immunologically inert, including partially

25 immunologically inert, such that it does not trigger complement mediated lysis, does not
stimulate antibody-dependent cell mediated cytotoxicity (ADCC), does not activate
microglia. Preferably the modified constant region is reduced in one or more of these
activities. Most preferably the constant region is modified as described in Eur. J.
Immunol. (1999) 29:2613-2624; PCT Application No. PCT/GB99/01441 ; and/or UK

30 Patent Application No. 9809951.8. According to a preferred embodiment of the
invention the anti-CGRP antagonist antibody comprises a human heavy chain 1gG2
constant region comprising the following mutations: A330, P331 to $330, S331 (amino
acid numbering with reference to the wildtype 19G2 sequence). Eur. J. Immunol. (1999)
29:2613-2624.
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(a) a pharmaceutical conposition as defined above; and (b)
instructions for the peripheral adm nistration of an effective anmount
of said phar maceuti cal conposition to an individual for_th

prevent i on” QPP eat ment of chronic pain and/ or synp%%ﬂ%‘}w“*“s“z
chronic pain or for anmeliorating, controlling, reducing 20 incidence
of , or del aying the devel opnment or progression of chronic pain and/or
synpt ons of chronic pain. The kit may include one or nore containers

cont ai ni ng anti.- P an oni s nt | |y e des | .bed
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adm ni stration ff t he pharnmaceutical conposition may include

i nf or mati ofeHElEMosage, dosing schedul e and routes of
adm nistration for the intended treatnent. 30 Preferred features of

each aspect, of th ntio ual | ch ot her, aspect
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According to a further embodiment of the present invention the medicament is prepared

30 for peripheral administration with an antibody concentration of between 0.1 to 200
mg/kg of body weight; preferably at about, or between 0.1 and about, any one of 0.5, 1,
5, 10,15 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 110, 120,
130, 140, 150, 160, 170, 180, 190 or 200 mg/kg of body weight +/- 10% error, most
preferably at 10 mg/kg.
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30 cavity. The tubing was then renoved and the hol e plugged using
bone restorative material (IRM Dentsply USA). The wound was then

irrigated with 0.9%saline and closed with a metal clip. The
ani mal s weV'@ 28PH9% Ly upon using the same procedure butp?mﬂéﬁ'{)@a"s\ﬁth
10pl of Hank's solution alone. The animals were placed in a

t her noregul at ed recovery box until such tinme that they were able to
be pl aced back in 35their housing cages. WO
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recorded (maxi mum of 10) and expressed as a percentage response. 15
An assessnent of the efficacy of rodent anti-CGRP antibody G in

at t enualti NPréfppisRe SntiHOGRY aht@agenisd amtbadr ity half lifs irakivCofrReloanarcal |,
cooling and |ntegrated stinmuli was carried out as well as the
backgroundcﬁ pai n behaviours in this validated nodel of cancer

i nduced bone paln The responses neasured are attenuated by st'andard

I ict t h d b ti
tere made HroaHRab 2 ERFR BmpRToR! o' e PSAR Rverlio. RiEa e R
iO(Zjent ity ofant:l{mr\f} th:emmt mﬂf’mrﬂgoﬁlst anﬂiﬂ)otipdbéuandtrmmfeaé gt d:?trahngefmd)us
-was given a wer ed a .
ond"thel oYy o7 pBh 1S Beatbn ARk Ge St B0y Rk nltere
(Fi gure 1) .anZmofiat dathodndéecha trfdace anylonélerehahr@\ufmerf@uowm@mm to
t he hi gher |a@en5| st i frequ .es to

.Li. Wth |

boe P S0eL SoluRER, dehaReRABRSR PRy, 2ol g, istils BE6S
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ays an n 1.0 = a

Feapect | veldyprort et g e hypdkstice e VRBRE=RE AR n scor es
Slh m | ar20t o indverdieetieh) |gﬁjongbr??ser gﬁnm@yctﬂoﬁa ﬁdaglo@soo:ﬂr]]re@ih, nagr@pathen)
there was n erni bl e | \ .
vehi ol ot r£§¥<§“&%§r Sl oS BREE, BERAR Shiol A8t oA deziness. ggranolence,
hyper sensi tihsanna, tabixietyn trémey;, cﬁgrelayonlaypéf&smémer MdMirefierabily thetrnadicenokay
9 t-t t 099 1200 52 A sim

D omoren | AR ant RO AR TR DG e s bL Rbor

reducti on icoottadios enstidntionty to von Fr ey 159 fromvehicle treated
group s evident at 2 hours post-injection with significance seen at
2 and days after drug adm nistration (p=0.02 and 0.03

r espect i velAcrordifigeo addtiedrieois dingant of thetprdnenbindentonadfi¢ medicG@ment and/or the

adm ni str ata'nﬁ-'b(‘.?l’@lg arqt%%cr)]nist antibody does not produce respiratory, renal or gastro-intestinal

impairment.

30 According to a further embodiment of the present invention the medicament and/or the
anti-CGRP antagonist antibody does not produce effects of physical and/or
psychological dependence. Preferably the medicament and/or the anti-CGRP
antagonist antibody does not demonstrate affinity for opiate, benzodiazepine,
phencyclidine (PCP), or N-methyl-D-aspartic acid (NMDA) receptors, or CNS stimulant,

35  or produce any sedating or euphoric effect.
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5 groups now reached simlar maximal w thdrawal frequencies by 18
days post MRMI-1 injection (Figure 2). The results indicate that &
reduces noxious pain experienced in the netastatic bone cancer rat
nodel . 10 RRIAPE?™! Rota rod test for notor inpairment PAVHRANSNSSNg
point tested in the bone cancer pain nodel was anbul ation (by
rotarod). The test is to obtain a neasurenent of |oconotor inpairnment
conparing antibody 15 treated with control aninals, each subjected to
the sane test under the sanme conditions. The rota rod test consists
of 4 rotateable druns divided by flanges with a notor-driven drum

accel er alt edn 8h@erriBadi’rﬂeat, t@aﬂar-CGdRP\é‘héagdﬁ&l ﬁhﬁboﬁ?,roraacghmgﬂatﬁdri, amglidrates,
rat is place nthe rotatin od a e rotation speed is .
accel erat ed® V@?n r?cQ‘t' Si’éc"ﬁ%ﬁgi"ﬁ 0% dﬁ?‘ﬁ? h“?rf’@"?'?ﬂ‘é‘eatro"riﬁ%rﬁ%ﬁ'on of central pain
per f or mancaehsatioyipi cal |y set at 120 sec. Each ani nal 20generally

recei ves three trials per day, at 1 hr intervals, for several
consecuti ve days post surgery. The latency to fall off the rod is

r epr esent edn asotheaemioddimbet thé efect of thelmiti-OERE ahfagbsisCatibvey is ehoatrsd/or

bet ween the antibo r t vehj cl.e,group in the |l atency to
ol 17 1 om SHETI 8 G TG S adar SEeS 1% e PRy o e B R
suggest s t lvat e@bodestntat ahinC@RP patbioragt antitody iy effedtine iMDir&ting refractory

co-ordination, or,attention and points to 25 a | ack of CNS

si de- effect@'“p?o@d'lf@gﬁs'by the anti body. Exanple 4: Binding assay A

bi ndi ngigassay was performed to neasure the |1 C50 of anti-CGRP anti body
GL and & 30 _in. blocki hung

o] 2 CGRP from binding.to the
CoRP1- 1 oce RPN R NI BT ST Tagey L EHamed o e edRa e et
and Ki val uesthyeaeottitetonanyadharsispect toh thedopeation whetéirrthe Go/CGRP
+([ li gand] LKD) Figyre 4 ere the equilibriumdissociation constant
D = 82 oM FoPoRnisk MO P Sateech el SeobOEhg BESReRRUERIN, ne
cel I s. The coepioratiedwitiChle vahoes furthet gamaaafiodigly rolivecedng®lna@sr agents,
converted to hinding sites so that it.could be 35conpare jth the
ST i (Pes ReBPCR RS ol sst L ey Rorie BPty PPkt vo
2009/ 10991 Hadifibid 2008 <) )88 Xetntbdrfadm andGRRerevsdr € captured on
i ndi vi dual i‘f)l ow C|e|| I S Iat iI ow Ingvrel_‘s (t%&i C%{Sjlaél 1{0 [esponse units) to
provi de t hd) TG FNEIGRFIS Y MRS REFO TN NEH TP'RECS SV RRIPNO%%r ved
as a ref er énoeptcnah fewbllorfianyasthadonef racpoidie, fdneanyhicpcasng, icadenddi ndi ng
affinities re deduced fromthe guotient of the kinetic rate . .
constant s (RBRSPAFIS Cxygedol ik odgne, BsoRiy@ern ielistene, Aldronine,

20  naloxone, naltrexone, buprenorphine, butorphanol, nalbuphine or pentazocine;

(i} a nonsteroidal antiinflammatory drug (NSAID), e.g. aspirin, diclofenac, diflusinal,
etodolac, fenbufen, fenoprofen, flufenisal, flurbiprofen, ibuprofen, indomethacin,
ketoprofen, ketorolac, meclofenamic acid, mefenamic acid, nabumetone, naproxen,
oxaprozin, phenylbutazone, piroxicam, sulindac, tolmetin or zomepirac,

25  cyclooxygenase-2 (COX-2) inhibitors, celecoxib; rofecoxib; meloxicam; JTE-522; L-
745,337; NS398;, or a pharmaceutically acceptable salt thereof;

(ii} a barbiturate sedative, e.g. amobarbital, aprobarbital, butabarbital, butabital,
mephobarbital, metharbital, methohexital, pentobarbital, phenobartital, secobarbital,
talbutal, theamylal or thiopental or a pharmaceutically acceptable salt thereof;

30 (iv)a benzodiazepine having a sedative action, e.g. chlordiazepoxide, clorazepate,
diazepam, flurazepam, lorazepam, oxazepam, temazepam or triazolam or a
pharmaceutically acceptable salt thereof;

(v) an H4 antagonist having a sedative action, e.g. diphenhydramine, pyrilamine,
promethazine, chlorpheniramine or chlorcyclizing or a pharrnaceutically acceptable salt

35 thereof;
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GL KD (nM, a-Hu 17 1.0 0.04 1050 (nM a-Hu 37 2.6 1.2 KD (nM a-Rat
1.0 58 1.2 Table 1 N-biotin-CGRP Ckon (1/Ms)kat (1/s)Tin (h) Ko

(nM on chiB .
w0 2009/109911 PCT/IB2009/050852

(vi)a sedative such as glutethimide, meprobamate, methaqualone or

dichloralphenazone or a pharmaceutically acceptable salt thereof;

(vii)a skeletal muscle relaxant, e.g. baclofen, carisoprodol, chiorzoxazone,

cyclobenzaprine, methocarbamol or orphrenadine or a pharmaceutically acceptable sait
5  thereof;

(viiiyan NMDA receptor antagonist, e.g. dextromethorphan ({(+)-3-hydroxy-N-

methylmorphinan) or its metabolite dextrorphan {(+)-3-hydroxy-N-methylmorphinan),

ketamine, memantine, pyrroloquinoline quinone or cis-4-(phosphonomethyl)-2-

piperidinecarboxylic acid or a pharmaceutically acceptable salt thereof;

10 ({ix)an alpha-adrenergic, e.g. doxazosin, tamsulosin, clonidine or 4-amino-6,7-
dimethoxy-2-(5-methanesulfonamido-1,2,3,4-tetrahydroisoquinol-2-yi}-5-(2-pyridyl)
quinazoline;

(x) a tricyclic antidepressant, e.g. desipramine, imipramine, amytriptiline or nortriptiline;
(xi)an anticonvulsant, e.g. carbamazepine or valproate;

15 (xii)a tachykinin (NK) antagonist, particularly an NK-3, NK-2 or NK-1 antagonist, e.qg.
(aR,9R)-7-3,5-bis(trifluoromethyl}benzyl]-8,9,10,11-tetrahydro-2-methyl-5-(4-
methylphenyl)-7H-[1,4]diazocino(2,1-g][1,7]naphthridine-6-13-dione (TAK-637), 5-
[[(2R,38)-2-[(1R)-1 -[3,5—bis(triﬂuoromethyi)'phenyl]ethoxy-B-(4-fEuoroph enyl)-4-
morpholinyllmethyl]-1,2-dihydro-3H-1,2,4-triazol-3-one (MK-869), lanepitant, dapitant or

20 3-[[2-methoxy-5-(triflupromethoxy)phenyllmethylaminol-2-phenyl-piperidine (238,3S);
(xiii)a muscarinic antagonist, e.g oxybutin, tolterodine, propiverine, tropsium chioride or
darifenacin;

(xivya COX-2 inhibitor, e.g. celecoxib, rofecoxib or valdecoxib;
(xv)a non-selective COX inhibitor (preferably with G1 protection), e.g. nitroflurbiprofen

25  (HCT-1026);

(xvi)a coal-tar analgesic, in particular paracetamol;
(xvii)a neuroleptic such as droperidal;
{xviii)a vanilloid receptor agonist (e.g. resinferatoxin) or antagonist (e.9. capsazepine);
(xix) a beta-adrenergic such as propranolol;
30 (xx) alocal anaesthetic, such as mexiletine;
(xxi) a corticosteriod, such as dexamethasone;
{(xxii) a serotonin receptor agonist or antagonist;
(xxiii) a cholinergic {(nicotinic) analgesic;
(xxiv} Tramadol (trade mark);
35 (xxv) aPDEV inhibitor, such as sildenafil, vardenafil or taladafil;
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10 Table 2 15 Binding affinity of 01 for human a and 13 CORP was

equi val ent (Kd = 0.155 and 0.152 nMrespectively). Binding affinity
of 02 for 13 CORP was equivalent (16 and 17 nl\q: annas
respecti ve‘1v§)2009,&8%|”f| onally 01 binding affinity is 40- f Bt HIHBPAs0852
potent in human than rat for a-CGRP (Kd = 0.042 and 1.22 nM
respectively) and equi-potent in human 20 and rat for 13-CGRP (Kd =
0.155 and 0. 152 nM respecti veI y) Anti body 01 al so denonstrated good

Cross speci,es..s L4 S ra t he sane affinity
as anti bod3; ’89 %S@hﬂ%‘%@ﬁl Iaégf a%in?ﬁ%ﬁ&%egﬁ and cynonol gus
nonkey a- a(nwsljlécmm’itdmdhl gh affinity (Ko 63 and 155 pM
respectivel Cl odi ays i es sel f.or

and 26bi nad ok g g cPriany RER Srardrlibe vy Gzopie GesiRhooal
affinity (KD = Emﬁr'éh‘hmﬁoﬂréﬂil phantcespasdnty elioh) as gheappingDilantabf ife
of anti-.CGRP in- v vo_30. VF gq 109911PCT/ 1132009/ 050852 Serum
measur effent s of C%{ ?ma@@@g IR Fi gure 5, indicate that the half

life is of the order of 7 days The anti body is peripherally
restrlcted havi ng .a ecul ar jaht of aro 00, . Figures ba,
e AR B e BB SePhe Bt ARG 885 SPLRBIor cr oos
the bl ood lpharmadeatical e0mp55|tE)ferpihe pﬁeveS&dJreartdlMlt’raetr@éntaﬂbhroﬁ?@%m and/ or
anti body W deEerm n§ t he . SBeIgllfl Cj. of an IIbOdydOl to 4% n ﬁr rat
CORP by usiSHYPIRE Hi RSN PHOf gme ‘?r C?%E,P Pl HB‘H%&%& 8tF 8ht a
prem xeld catgyiey thé d@ufwbpfnqmpt pn@greséﬁnbﬁcl&hﬂe%mmmym‘\ﬁtoms of chronic
pre-incubated .anti. se was

PUrTy bl ocieBth i P gyl oM Bng s AR G entooimet RO LRE0R. of

anmyl i n, calpbatreadentically adcetaiike dartibi a;nd@mmtpﬁnamr@rémthdmmmmﬁs
response (01 rmnstr g that d did not forma

| u uf f er n
conpl ex wi h° %ﬁ%‘i%’b”&epp%riph%@ )(ggrawser%l 15 Exanple 7: ldentification
of antibody A binding epi tope Interaction analysis was conducted at
25C on i 00Q1"m s ed. with rept avi
(3% °5é soﬁ%ﬁﬁdwﬁe AT S50 R PSR iR B o el B B brising:
) @ pharmaceutical composztaon as defined above: and
(b) instructions for the peripheral administration of an effective amount of said
pharmaceutical composition to an individual for the prevention and/or treatment of
chronic pain and/or symptoms of chronic pain or for ameliorating, controlling, reducing
20 incidence of, or delaying the development or progression of chronic pain andfor

symptoms of chronic pain.

The kit may include one or more containers containing an anti-CGRP antagonist
antibody or polypeptide described herein and instructions for use in accordance with

25  any of the methods and uses of the invention. The kit may further comprise a
description of selecting an individual suitable for treatment based on identifying whether
that individual has chronic pain or is at risk of having chronic pain. The instructions for
the peripheral administration of the pharmaceutical composition may include information
as to dosage, dosing schedule and routes of administration for the intended freatment.

30
Preferred features of each aspect of the invention apply equally to each other aspect
mutatis mutandis.
Examples

35
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Bi acore running buffer (HBS-P). First we confirnmed that an
N-bi otinyl ated 25-37 human 20 a- CGRP fragnment bound with the sane

affinity t 01, as full-length Nbiotinylated -
Each am no‘%ggﬂ@“@ ()'%ﬁeen position 27-37 was then nutat egyécﬁﬂﬁzgqggaeg‘g?y
to al anine and expressed the fold loss in affinity conpared to the

w | d-type fragnent. N-biotinylated fragnents were captured on
individual flow cells at low levels (typically 100 response units) to

e a ot or e reat Rutiopd oy dhSiaBa AR gaHRRee s ooy SF T NeR
gener at ed. dramténdadneititistirate bet ndt to irhietheomentibie chi p using 1RM as the
top concentration of a two-fold dilution series. Association and

di ssoci ati on phases were nonitored at 100 ill/mn for 1 mnute and 5
m nut es r esredollonehg/exaBunldsaaresfiguesseare enpeieariti refbreviceto antib ody B 1 anfan85%

ethanol I}l'a(éﬁ: 0 Th al ani ne. scap.,r

t hat antl bog'm\% i néﬁg%ao THe 96”? %b?n ’BP‘gSq %'ﬁ‘béﬁy ﬁ&nﬁ’hg’?}'%@@%
parti cul ar Inyousesmjwemnﬁ&rmbodaﬁ(,ww-l@mm Hgpédoinia t2:93-n06 0PoBp. a
region (i.e. loss of affinity is markedly increased when the specific
bi nding region is nutated) which can be defined as the epitope and
whi ch | i es BMatripéen? t3ed ubadtheGoerit eancenatechanislis @an dwdefi . e. 35 from
G&33A to F37A. Most profound changes in affinity are caused through
the G33A WD 2009/ 109911PCT/ 1B2009/ 050852 and F37A nutation (Figure
6) C- t i@ mThalouPhellsi tsed mposingnteit MRMEBl1a8t MHmtryarpglaamtérbmdma@ellé daonated

e B RRRREAL SRR (5080 3R s TRRGRed BBy (U wih "

one enbodlne Pesent  FIvEnts on provi
ant agoni st 193(mtoetabdgrvwm"serhms(ﬁé‘.6) 1% atdlytarine 6 pm:ahnépir@pﬁmy@e(@-meuﬂ)

by am no a %%SRP dy
may speci fﬁi\"%lstfr%%é' t%ztC e"eep| %B%Bge/%}" td’ v %%C{ﬁ%ss Ceﬁghh'(}%
sequence G&dhﬁre tothresflaspeaid themblgndahed wite mmqhelp@mthe GCRM. FESdEliowedtlby

as GXXXIF W%%ﬁ if aﬁ@n]oibtﬁeggl}ﬂ ﬁrﬁ'o?@ n‘?}ﬁutg Fz 8Q'§§1 %ﬂgpﬁf%ﬁt{/gés?@ﬁ}apg

nost | rrportan esi d I'hi ng
b| ndi ng of re&epamﬂad-@ﬁaﬁksl_m&dm:xgand !dte (mmt:erhtca!lpn oErdisphuBiedArsigysi s

ot bocy - creafoyReR Bl BYedh M Soilo B e AR THRE by MaT 1
| ong 15t er melid Jbe viasl cnceftraiion nﬁ:B)éO cdtssa)aaibsredbtwn‘eu bgidilteng tha solbiaty
to level s Usedoid b i AR OFSRAER! 2% dllfkddbnfxaal: sheran (o

events such as s Ion or rul™ation 7/ " eup orlc vi our
conpar i2on injectoont rol ani mal s. These observations indicate an absence
of dependency risk for the antibodies and hence a significantly

i nproved safety of the antibodies over current opiates used in
current paiMele BeragpedmwiaOraBaeiphieg olosatmal A & tiofe dfisdigent wers uskd to

gastro-int e3hiad tBURES el A desthesia was induced in the rats using halothane or

isoflurane (1.5-2%) 66% N2O and 33% O, the leg was shaved over the appropriate

25 area and disinfected with chlorhexidine (Animalcare Ltd, UK.). A small incision in order
to expose the anterior-medial surface of the distal end of the tibia was made. A hole
was bored in the periosteum using a 0.7mm dental drill, through which a 2cm polythene
tubing was fed tcm into the intra-medullar cavity of the tibia. Using a Hamilton syringe
the pre-prepared 10pl of 3x10° MRMT-1 cells were injected through the tubing into the

30  cavity. The tubing was then removed and the hole plugged using bone restorative
material (IRM, Dentsply USA). The wound was then irrigated with 0.9% saline and
closed with a metal clip. The sham animals were operated upon using the same
procedure but injected with 10ul of Hank’s solution alone. The animals were placed in a
thermoregulated recovery box until such time that they were able to be piaced back in

35 their housing cages.
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A1 nonth in-vivo rat study with anti body 02 and 1 week conparative
study with anti body 01 denonstrated that no adverse gastro intestinal

effects ved on 25behavi our, food intake, stool roductijon
or hi stoﬁﬁ&ﬁ@é@% conparison to control animals. Thelé(;e'"“328]09%2’6852

observations indicate an absence of gastrointestinal risk for the
anti bodi es and hence a significantly inproved safety of the

anti bodi es over current NSAI Ds used in current pain therapies. 30
Exanpl e 10; GlL and & as anti-CGRP ant agoni st anti bodi es A known
consequence of CORP biological activity is the generati on neurogenic
fl are when Hehiplee?:etbsessment of roGbntamt- DR Braeticeiya®s inrthé eghdeo plie mode!
anti - CGRP antagoni st anti bodies in that they prevent the devel opnent
of neurogenic flare in vivo. 35 WD 2009/109911PCT/ 1132009/ 050852

Usi ng a neUiestrenbahasiountoMaadsemecitanimabsimuiihnzesiin Emyfilavfer@ (Nuth Cest ed

the rat o s MIAsH b 39 e MRl Bo ot & bopt s i B0 BRRE V. "

endi ngs andhirdpadi Tige tats waeqikadedtin aPerdpea cubisiel vwithngmehiafiger and allblved

flow can b red ing, |l aser. Dopl er nethads., 5. Changes, |.n bl ood
1 ow parangeRyERrs 1P ot /e sE) ik BiRlES i ke piRgeas
chang;a in aattbzineﬁ@g bet@eprpp).g@ri;;éilatexagmmﬁtois?hﬂalhib:rab,lfbledbrbtjodd)frmi) sed0oR¥each
receptor a n . n . i .V, u as. a_ .
oot ve oBRROSPh 2o Rmeni v Do BRh i ordpsirt, R iy, Bid B pering of 5
S h_own) .10To miettes w@aadeﬂt bedwedd esendihg 04n Erdycforcba._MDsdifegsEfr@reSﬁam {RQOift) is
oo shogetibd AR EL RO RORRERS A0} BB P e ey
apart. Rat ®aveven Fregatecbcorded (Gaxiafuneof thanbleaprdssddons a papemsge of t he
second sti r;(%gp%b%%rj had returned to baseline |levels (approximtely 10

S

m nut es pos | ati on) and an additional four stinmulations at 30
mnute intervals were performed. 15 Results (Figure 9) denonstrated

o onascl e  EFp AU oS B TP o BB, L Bh R oy

|1 8 bl ;)Ed 1; Ihgpersessitonty & av\zadei\{angtya:rf sm_ﬁcarmhaﬂealmqwn@an@mﬁgrgiee etirhalr was
usi ng. 05, AEIPRsE 1o 3R el Rurbonthifta) B 36he ot G ARG Fdaol o
\ég:iog |g I ?tp ?tcapmar mutlekd getmG aalmllTrwngs@sa'En'ieadureﬁ faeni:/attelmatkdd:@{wat Sarpiast |V
model . - TenBBRer GeraRey it PuBEBAE IR el 1 AbSTheiEh 8 race oy
denonstXat ¢hensrrne SBRRishintaalymdifasthiact indey to t8e idenéty cC@RRcompound/control

et o oRPB L8 ARty g, o1 oot o0 | ke snown I the
155(7):1093-103. Epub 2008 Sep 8. 25 WD 2009/ 109911PCT/1B2009/ 050852
G2-was given |V at 10 mg/kg at day 9 and rats were tested at 2 hrs and then on days
10, 11, 12 and then 14-18 days post treatment (Figure 1).
25
G2 had marked effect on the behavioural responses to the higher intensity mechanical
stimuli. Withdrawal frequencies to von Frey 8g were reduced two hours after injection
and were significantly reduced over that seen in the vehicle treated group on days 11
and 12 (days 2 and 3 after injection, p=0.0164 and 0.0311, respectively). In fact, the G2
30 treated animals now had pain scores similar to the baseline values. By day 14 (day 5
post-G2 injection) there was no discernible difference between the G2 and vehicle-
treated groups. Both groups reached a similar level of hypersensitivity to von Frey 8g by
day 18 after MRMT-1 injection (day 9 post-treatment).
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Bel ow are given anti body sequences useful for practising the present
i nvention. Antibody sequences Antibody GL heavy chain variable region

am no aci equence (SEQ ID NG 1) o
EVQ.VESGG%!@@%@%‘P&LSCAAS@TFSNYW SVWRQAPGKGL EWAE| RSESHSAI/B32009/050852
SATHYAEAVKGRFTI SRDNAKNSLYLQVNSLRAEDTAVYYCLAYFDYGQ Al QNYWEQG TLVTVSS
Anti body GL Iight chain variable region am no acid sequence (SEQ ID
NG 2) ElI VLTQSPATLSLSPGERATL SCKASKRVTTYVSWQOKPGQAPRLLI YGASNRYLG P 10

A ST L S B A SORAY PR T b il PRl

(extended GRPRRrsBHENIY D> MO Frey EbREESDAGRTE-MARAY/HGuAMES RoidyniGt 2Cddrd{Bost-

SEQ I D NO.5) .YEDYGLAI 20 Ant i.hod L1 (SEQ.LD NO. 61
(KAS(K?RVTTYV@%Ct'on W, ﬁ%‘%‘b@ﬁ“?ﬁseﬁ%t ?%‘ é%?y%ﬁﬁb}”?‘% 358"&&%%&%% Py
GL CDR L3 (SEQebi:dN@IB) THORINRNAE vade Arst b 6 dipySaftéreay ydrainatratiorearictistie

AT RGPS CRA BN Ser SR HIRECH A RYSPFEREY 4B davs post MRMT-1

G CTGTCCTGogeemce THig@EEINT| CACCTTCTCCAACTACTGGATCTCCTGEA T
CGTCAGGCTCCTGGTAAAGGT CTGGAATGGGT TGCTGAAATCCGT TCCGAATCCG

ACGCGT CCGCTACCCATTACGCTGAAGCTGTTAAAGGTCGITTCACCATCTCCCGT 40 WO
2009/ 10991 TRETé<L18 HAIXMHBRBE2 reduces noxious pain experienced in the metastatic bone
GACAACGCTAAGAACT ACCTGCAGATGAACTCCCTGCGTGCTGAAGACA
COGCTGTTTAETAST TACTTTGACTACGGT CTGGCTATCCAGAACTAC
TGGGGTAAGGGTACCCTGGTTACCGTTTCCTCC 5 Anti body O |ight chain variable

%?&?#%%%&%A%Mi TR SKSE:'CE%{%TE D@&N%?’é‘%)&bccAGGTGAACGTGCT

ACCCTGI CCTGCAAAGCT TCCAAACGGEGT TACCACCTACGT TTCCTGGTACCAGCAGA

COCACCT T M R IR B A O SA P A A IR T o roaroc).

CTGGAACCCGAAEAEST EAGODGEIT 3 ACBAGTEGRACHTUACHHXTD AEhAThARECTTAGAg antibody

ot ?%ﬁﬁ%@w&%ﬁ@%ﬁe@ﬁéiieﬁ%giﬁ%ﬁefﬁgﬁ%vf%@%isﬁfhf&éé'&”ﬁ bed

her ei n) ( SEQdiANOThE)rotalbd BEOLMSHEEH AMQRESEIIRISOAABEIET BBidfdal with a

SWRQAPG K I THYAEAVI T SR . .

NSL YL QNS AT LR RO e R AR T Lo AL tEh)- For a given i, a ra
PSVFPL APCSRST St TovAhEChiathgyfoERd TIMSMNSIGALSpE6R/1d aCEEIAMtENTMN I4Y& 16 rpm in 2
LSSWTVPSS N FE YT . DKTVE. RKCCVE C .
PAPPVACPSVEL EAIRPkIA T S BP0 BB F R VRS Rk i
TKPREEQBENS pEfRraiBMicceiVe IDvVENTKIE YOG K ChP BEtrizi(3 | {SKIaedPRbisecutive days

QVYTLPPSRE g%b YP, Fﬁﬁp\ﬁ& N NNYKTTPPM. D .

L YSKLTVDR AR Es Eﬁg%g&ggﬂgﬁﬁﬁg‘fgg%? feghteediapy

full anti bdtyditeremesawird famglbehesen(tBEGNIHDING 21@pup and the vehicle group in the
latency to fall from the rotarod during forced ambulation (Figure 3). This suggests that

G2 does not impair pathways involved in motor co-ordination, or attention and points to
25 alack of CNS side-effects produced by the antibody.

Example 4: Binding assay

A binding assay was performed to measure the |Csp of anti-CGRP antibody G1 and G2
30  in blocking human a-CGRP from binding to the CGRP1-receptor in SK-N-MC cells.

Dose response curves were plotted and K; values were determined using the equation:

Ki = [Cso/{1+([ligand}/Kp); Figure 4, where the equilibrium dissociation constant Kp = 8

pM for human o«-CGRP {o CGRP1 - receptor as present in SK-N-MC cells. The reported

ICs0 value (in terms of 1gG molecules) was converted to binding sites so that it could be
35 compared with the affinities (Kp) determined by Biacore, using N-biotinylated human
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25 E I VLTQS PATLS LS PGERATLSCKASKRVTTYVSWQQ KPG QAP RLL | YGAS NRYLG
| P ARFSGSGSGTDFTLTI SSL EPEDFAVYYCSQSYNYPYTFGQGTKL El KRTVAAPSVF |

PPSDEQLKS
full

02

LSSTLTLSKA

Abevt

described herein) (SEQ ID NO 13)
GAAGT TCAGCTGGT TGAAT CCGGTGGTGGT CTGGT TCAGCCAGGTGGTTCCCTGC

GICTGICCT
OGTCAGGCTCET

ACGCGT CCCCTéécnad

2009/ 1099
GACAACCGCT.

REAKVQNKVDNAL QSGNSQESVTEQDSKDSTY,
HQGLSSPVT' KSFNRGEC 30 Anti body
anti body nucl eoti de sequence (including nodified Ig& as

F

SRS

%@%’é@ﬁw&@?@%ﬁﬁk@mw 100

aNGE Tihel reASEGLEatds] WATEAR UhotiEdd flsWDcell served as

11PC}:I'/1132¥09/%5%%52 - e faopRigdineetiigijies were

CTG TTACTACEGESHGr B TheAfLbTid (AT THRIKMSHC Téie Gohatadte QA EHK A SebGEHETTCAG

GGTA
CT

GACTACTTC(
CGTGCACACK
CCATCCAGCA
CCAAGCAACA

GAGAAAGT GT

CAGCCCCCCTCG 5

G-CTGCCTCGTG

AAG

GGTTACCGI TTCCTCCGCCTCCACCAAGEG CCCATCTG TCTTCCCACTG GC CCCATG

q:'A\W T W\:IA \GA\WA\

b

PCAGAACCTGIGA

SrGTFCCTGGAA
TECAGICCTICACO

OO %VI
it

& TacTCCCTd

‘Chaleeeeeine)

\CCGT G

ACIT (REREC

NIACCT ACACCT

5 26AACGTAGAT

A\EIANBOTERACAA

GAECGTG GA

58

ChAG
1.2

TGIGIGGAGIGIC

CACCTTGI CCAGC(

PCCTCCAGT GECCA

GACCA 10

TCCGTGI TCCTGI TCCCT CCAAAGCCAAAGGACACCCTGATGATCTCCAGAACCCC AGAG
GIGACCTGIGTGGIG GTGGACGT GTCCCACGAGGACCCAGAGG TGCAG TT
CAACTGGTATGRBRATCGGAGTGGAG GTGCACAACG CCAAGACCAAGCCAAGAGA GGAG
CAGT TCAACTCCACCTTCAGAGT GGT GAGCGT GCCTGACCGT GGTGCACCAG
GACTGGCTGAACGGAAAGGAGTATAAGT GTAAG GTGTCCAACAAGGGACTGCCAT 15

CCAGCATCGAGHEAR

GTATACCCT

GGATTCTATC(E
GACAGCCAGAGA
CTTCTTCCTGI
TTCTCTTGT TG
CCTGTCGgGTGIT ody
nucl eoti de sequence (SEQ ID NO 14)

caln

CEOCRAGROCAMGHG GA@AG GAMGACACCCACACGT
NGACAS MACAACCAGERSTCOCTGACC TGTCTGGTGAAG

full

e ant i body
GAAATCGT TCTGACCCAGT CCCCG

GCTACCCTGT @abTe CCCCAGGTGAACGTG 25 CTACCCTGICCTG CAAAG CTTCCAAACGG
GTTACCACCTACGT TTCCTGGTACCAG
CAGGCTCCTCGTCTGCTGATCTACGGT GCTTCCAACCGT TACC
GCTCGTTTCTCCGGT TCCGGT TCCGGTACCGACTTCACCCTGAC CATCTCCTCCCTG
GAACCCGAAGEETdI ATty ToF ABITIBCR GG h GAG RIS REAVaA@hANEIenT AGACKTECanGIAAS

CAGAAA
TCGGTA

GGTACCAAACT
GCACCATCTG"

GATAACG CC,CT

CACCTACAGCHRAA
TACGAGARAACARMAGEHF-ACEECKA W%@G@m@ﬁe

CAGT CACAAAGAGCT TCAACCGCGEGET GA

Ami no aci d “sBgneiRied 8%%%(9?%%9?0@3 Flrchrtyand bingds relre T

(SEQ | D Noaﬁ‘ém)t a8 YARdD
and ra

NO 17)

NH2- ACI STARRYTIRRIE

f 3-
PAGLe

R &2
NH2- ACOTAT@«)T pEs\RY msmwﬁ?mplawmmn @o B-pG
spentirpinia GE\ AR pqcieeaRigstiyi

rdSIEShM
I D'NO

AT TR e CEIRE A o LGB gauivalent (16 and

CTCTGTTGTGT G0, GEFBANBACREATATAIEE D

AGAGBITITIAR
%C%%m@m@t%ﬁ yand equi- pgféA?'n%man

AN ANBHEy 83 also

(EM@@(EF ofBGHhuman

VWD 2009/ 109911PCT/ 1%009/ 050852

23 326)

o

NEMRCYH)

nihe semgp
rat a-CGRP (SEQ I D

t Kp = 63
Sea D'QKI@@B éRP and

NH2- $C|2ﬁmmwﬂd9mmw&@@fwmIO(J@E@fflnm/ NS i?)STnM and
NH24 CNTATCUPRIRMAGRSPSHBEAI Of FVPI NVGSKAF- CONH2 (SEQ | D NO 18) 10
Ant i body 02 heavy chain variable region am no acid sequence (SEQ I D

NC: 19)

EVQ LQQUSG PE LVKPGASVKMBCKASGYTFTSSVVHWKQ KPGQGLEW | GYI

N

PYN D GIKYNEKFKGKATLTSDKSSSTAYMEL SSL TSEDSAVYYCAKGGNDGYVWGQGTTLTV SS
Example 5: Half life of anti-CGRP in-vivo
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Anti body 02 CDR Hl (extended CDR) (SEQ ID NO 21) 20 SSVMH Anti body 02
CDR H2 (extended CDR) (SEQ I D NG 22). YI NPYNDGTKYNEKFKG 25 Anti body
02 CDR H3 | 1 23) GGNDGY Antibody 02 CDR L1 (SEQ 4
SASSSI SSI 9&&;&?’1&‘%& body 02 CDR L2 (SEQ I D NO 251 RASNLA Tlidofddss2
Anti body 02 CDR L3 (SEQ I D NO 26) 35 QQGSTIPFT WO

2009/ 109911PCT/ 1B2009/ 050852 Anti body 02 heavy chain vari abl e region
nucl eoti de sequence (SEQ | D NO 27)

ATGTCCT ARG AT AR A PH ARG T AT RS Al o s of the

AGAAGCCT GEeteEBEZaay£AGEGRATIdGA PATIRETAX TEITIIACAAMIG\A GBTeWDlar weight of

ACACCT ACA PR AL B AT A R S AR grvous systom or

CAAAAGGGCGREANRSEAT B6aT AGITICEBEICAAGGCACTACTCTCACAGTCTCCTCA 10 Anti body
02 light, chain variable region nucl eoti de sequence (SEQ I D NO 28)
GAAATTGPGCT CACCCAGT CT CCAACCACCAT GGCT GCAT CTCOCGRGGAGAAGATC

ACTAT CACCT GxaBpeOe ACIONAGET AT AT RIEGATOIOCT TGCAT TGGTATCAGCA
GAAGCCAGGATTCTCCCCTAAAGTCTTGATTTATAGGGCATCCAATCTGCECTTCTGGA
GTCCCAGCTCGCTTCAGT GGCAGT GGGTCTGGGACCTCTTACTCTCTCACAATTGGCA 15
CCATGGAGCCHE\ASATrURE CEE DETH GEGIAENACTATAGRBRBY using the

ant i body b ST e GUE s ot RN LNk ier SEetps poptice

NO. 29) 1020 AB\(REQEERIEERNMRGRSVHBEICA SGNFTHY SBVIVHYV I UGKP GO EWRBYIHIPYNDGT

TTPPSVP | AR, I HAEEE Gy B AR O L L S F PRV E LAy

TLSSSVI VPSSaWRSiT v SiifeAtiRaGHirdvakediviariie 2bthartontoddgs@isé (@h plus baffer)

e ' 71 ToondateoP el R ARSI R MR APt Feelsteravs ™

LTI GIM EAEDVATYYCQQGSTI P FTFG SGIKLE | KRADAAPTVS | FPPSSEQ

VBSTLTLI KD TP\ TEet P e Sl RtRprgt g = 511

2009/ 109911PCT11B20091050852 Anti body & heavy chain full antibody

5 RS ID L ERIRBEA

AT GT CCT CCAAGaTIAINSEATACSCATTGACTAGETRIACTE ABCUACTEGEMBNGDISNg a standard

T AAGTACAAT R AL AL R A AR A A EARA R Gt 26-57 human

A@W@M%@m@m@m@@mmmwmmmm&gm N-

A A AT, as then

mutated mdw]dually to alanine and expressed the fold loss in affinity compared to the

wild-type fragment. N-biotinylated fragments were captured on individual flow cells at
low levels (typically 100 response units) to provide the reaction surfaces, while an

25 unmodified flow cell served as a reference channel. Purified Fab fragments of antibody
G1 were generated. Fab fragments were titrated over the chip using 1uM as the top
concentration of a two-fold dilution series. Association and dissociation phases were
monitored at 100 pl/min for 1 minute and 5 minutes respectively. Surfaces were
regenerated with a mixture of 35% ethanol + 25mM NaOH + 0.5M NaCl.

30
The alanine scan results show that antibody G1 binds to the C-terminal region of human
o~CGRP, particularly residues 25 to 37, and shows specific binding to a region (i.e. loss
of affinity is markedly increased when the specific binding region is mutated) which can
be defined as the epitope and which lies within the last § C-terminal amino acids, i.e.

35 from G33A to F37A. Most profound changes in affinity are caused through the G33A
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10 CTCCATGGTGACCCTGGGATGCCTGGT CAAGGGCTATTTCCCTGAGCCAGT GACAGT
GACCTGGAACTCTGGATCCCTGTCCAGCG GTGTGCACACCTTCCCAGCTGT CCTGCA
GTCTGACCT%&ACA GAG CAGCTCAGTGACTGICCCCTCCAGCACCTG G G

GACCGT E%‘f‘%ﬂ%? ST T GOCCACCOG GOCAGLAGCACCAAGGT GGACAAFATTTB2009/050852
AAATTGTGCCCAGGGAT 15 Antibody & light chain full antibody nucleotide
sequence (SEQ I D NO 32)
GAAATTGT GCTCACCCAGT CTCCAACCACCATGGCTGCATCTCCCG G GGAGAAGA

TCACTATCA TTCCALTTACTT T TGCGTATC AG )
AN LA F T A a0 R B i B ARt (R b antibody G1
TCTGGAGT CCeAESTRBUE Telats t(EaphdebEnd e heEAlymembac TEGOECR).
CAATTGGCCACCATGCGAGG CTGAAGATGITCCCACTTACTACTGCCACCATEGTAG
TACTATACCATTCACGT TCEECTCEEEGACAAAGT TGGAAATAAAACGECECTGATG

CTGCACCAACTGTA I0GAS 6mMbCTiANE AHE RS MAGKShGI T fvdlEECHDBAGBEGGRP antagonist

GOCTCAGTOGTGI L 1T MMM TCTACOCCAGHCACATCANT GTCACT 3, 2
CARGATT CAT E LR G SRR SR G ROARA O TELREPERK A G35 to Fa7 of

GACAGCAAAGAIINE AT ABACCRIP @it gaGISASIEG DOA 61%1 W@Gﬁ@@) the epitope defined

AL e e e

anti - CCRP akfiagribas SKXXRtwheoelX chabetang amamubed.tthe €30 fand FOE diehgriedinobor

t he preventlon and/ o ¢chr oni C i n

syrot o of BRI esisa Be Reietor AoFEh Figh BMEeE BRGRG 5" P Rt
wher ei nit henteednishadibbdy.s prepared to be peripherally adm nistered.

3. Use according to claiml, wherein the nedicanent is adm ni stered
peripherally. 4. Use according to any one of clains 1 to 3, wherein
t he nedi caeatnples8:pirefyaisad indicaiers afiphysical @rmsiiclaradiday desarakehegual |y,
via inhal ation, transdermally, subcutaneously, intravenously,
intra-arterially, intra-articularly, peri-articularly, locally and/or
i nt r amus culNsmithgr antibodise mcamrb@idyl(ﬁthBnﬂﬁratrme@NS\/pemaianom hAddiniaHﬁImgt

e’ norr ataPoBreaRiioh AL A el ERRARTE Ui lod iR YRR the®
z7ant iU-Se(IRaCPC@:mﬂxgﬁmmmpmstdldmay?mm ad\pm;seec Ggﬁ]@feh& smr:ThB asiae}]deatlsn rlt])ats’mrgmiatlon /
Chron ¢ bomkBhR dehafiir A MemRprii o RREFG RigE TheRignbaRRRR ihddte an
noci cept i vebpenae, ofcdbpenﬂeocylmmpﬁbmmbqﬁxﬂemanctlhmma|3(5|gmﬁc!aath3rm1pnm\5ed safety
pain, fi bro %a%n%o«ygés th{r r%q%%a[%%%{f%e |'E° r(S n S| st E%ﬁa akn. 8. Use

accor di ng 0 al m lﬁﬁl n further
conpri s®s one or nore of hyper al gesia, all odyn| a central

Pacilitari el S BB ot TR BPer Bl Peone cancer

pain is pain due to one or nore of the follow ng conditions: mnyel ona

oo 11 seuds HaniERSRETe] e AT AnEy B2 S RIS SRRBREL,

mul ti pl e mpatiooty, G”pdemamqlra(t&d thetcranativeysehgaseo rdestieel, efteotd weraobsarvedan

or cced: g SRR gl oot BB SRR e ool P BuRassh o cqnp
bi nds to C@RiMalg.bThdsleaiblesrvaliri ifidicate ainrattsengetal gastevimtestat ek fof the
bl ocks or %ﬁ%o%?essegncx%%e %es(fg%mc%tifl%ﬂrg\?etd's%%ty of the antibodies over current

NSAIDs used in current pain therapies.

30  Example 10; G1 and G2 as anti-CGRP antagonist antibodies

A known consequence of CGRP biological activity is the generation neurogenic flare
when delivered in vivo. G1 and G2 are demonstrated to be anti-CGRP antagonist
antibodies in that they prevent the development of neurogenic flare in vivo.

35
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(d) inhibits blocks, suppresses or reduces CORP biological activity;
(e) increases clearance of CGRP; and/or (g) inhibits CORP synthesis,
producti o r | ease. 11. Use according to any one of the ecedi_ng
cl ai s, V\hngB@P'{?ﬁP?"?él anti - CGRP ant agoni st anti body: (i) ?Qwﬂﬁh(l?@ﬁ%”z
anti body, (ii) is a humanized antibody, (iii) is a nonoclonal

anti body, (iv) binds CORP with a Kd of 50 nMor |ess (as neasured by
surface plasnon resonance at 37C); and/or (v) has a half life '

in-vivo of at_| t 7 VS, or di t aone of .t h .
br eced ng. oohE MRl BR IR s el ReBRiRt lrigen T il Ballh 07 abiiy to
speci fi cal Ijodai G@RPt effeiché @Gvd.erTimerssphemgisomered irCH8Rat is dl@ctritlly stimulated
according to clai , !Wner?i n the ant.i CGRdP a%%?ni st ﬁr}ti bqd it
speci fi cal I§FBE §ots S8'°F e TR PER CHEPPRELY iR e S Ked donclienesulting
14. Use acmbadjssgn bimedriipwarne befmédsargareshedass Drphr msthodser ei n t he

ant i CGgP anti body conprises a VH domain that is at |east 90%
identical in amno acid sequence to SEQID NO 1 or 19. 15. Use
accor di ng tGhaapys ondoad fldv pa@netediwmge ekpriesssd adieairaa uhderahe icuRERRUC,
anti body copprises maj n .t hat . i tica

VL t t. 90%.j i ,
o naCoY RIS e ey BRI i ed Irifpied B yund) Lt i ety Phpanri
_15, vx/nfar ei rccsgﬂg%g-@mme ﬁm g_antf.b h_edy:séau a*(.; hqros'n:ioerporhtmesosaéalwiatgdﬁ%nb?cimdﬂ@tof
t east, 90 i | Ca I N no Cl S u C A or
19,217 Coodradseliibt FRl shOvBnI0taine B4 SRS of QiRe | dRing'oPeach
anti - CGRP am}rhéjpd)e basgline sielsodtflolve aspomsee tdlCBRMsetiec tvexds Bstablishbe \githo o
consi st | ng (0] I

COR o ne sbhangh & nefe by ok Sch 3 MinblEs Aot FaSwerd e yigh B after
SEQ ICBRNLOZ the (b)iooz&flovg dézs;fdri]i&a LEdf t:a% seNg)na; eﬁr?whlagan 85 1=T8)) riemrrMSB ;cﬁ bgselmfé ;o vaels
() g0 b 1EFritinaledf 18 mifluES PobCaiiotondianfin &duans; bl e BlighOb¢ So

accor di ng tnoinaeyntenvelsofere lparforenetl. t 0 13, wherein the anti - CGRP

ant i bod% conprises a VH domain that is at |east 90%identical in

am no acid sequence to SEQID NO 1 and a VL domain that is at |east
90% i dent i dsuits)(Figura8) dernohsratpaehaten vehiSE@ebiaddN@imas no sib@ifichitechange in

ant 1 body cdseedeEdes SRR e Pt sl et &t eerbitTensed
wi th ATCC AlmddkwoasimseRiaiirgB4 R0 and 120 minutes post dose for 10 mg/kg and 1mg/kg,
respectively. Similar aclivity was achieved using D2. Additionally in further neurogenic
20 flare and vasodilatation model tests G1 showed marked effect at 7 days post |V dosing
(predicted EDsp = 6 ug/ml in saphenous nerve stimulation model). The conclusions form
the tests done is that G1 and G2 demonstrate anti-CGRP antagonist activity.
Similar CGRP function-blocking ability for the antibodies is also shown in the publication
, Zeller J, et. al. Br J Pharmacol. 2008 Dec;155(7).1093-103. Epub 2008 Sep 8.
25
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20. Use according to any one of clains Ito 13, wherein the anti-CGRP
antibody conprises a light chain produced by the expression vector
with ATCC Agces ion No. PTA-6866. 21. Use according to y

clains 1 tBO2YPNelein the anti-CGRP anti body is produ %T:‘ qg(/m){oﬁqgﬁz
expressi on vectors with ATCC Accession Nos. PTA-6867 and PTA- 6866.

22. Use according to any one of the preceding clains, wherein the
medi canent is prepared for peripheral adm nistration by sub-cutaneous
or intra-venous injection between once, twice, three or four times

per nonth 3. Use accordin t he recedln

Bher e+ hESRPE G STHEowY SheksPaiausPrE o prcdrnB YRRV AN wi ¢ h
an antlbody ncentratlon of between 5 to 100 ng/mM 24. Use
accordlng UBPc%he precedlng clainms, wherein the nedi cament
i's prepared f. -her.l )
concent r at iFSH28T B MBEH> B st

accordi ng twmmenﬂapm@mmmF:ﬂF@NMtMWQWGI@BVWAEMDA

g0 1oL B R PR R s RREOERDY Y0 PPl oo

anti - CGRP anwvayes st anti body is not adm nistered centrally, spinally
or intrathecally. 27. Use according to any one of the preceding
clainms, wherein the anti-CGRP antagoni st anti body is not a centrally,

spi nal I y OrAntibbdyeds hégietlchpignatissie rdiforBrhiae Wekl seqdéncedSECAICCIODE) Ng t O

i ni st or GVCIRAPATEREP A TR RS R rty SRRl R AT LV KL

conbi nami oARFIGSEEETOFTUDISSLEREDRAK YNISUBOOI JIREQGYKBEIK Ve
conmpounds. 29. Use according to claim 28, wherein the one or nore
further pharmacol ogically active conpounds is/are selected from (i)
an opioi d FmibagssGet COR HY (emRIEDRIISEA ID NOWIr omphone,
oxynor phon .ggﬁgﬁﬁggnol, | eval | or phan, net hadone, neperidi ne,
fent anyl , I dei ne, di hydrocodei ne, oxycodone, hydrocodone,
propoxyphene, nal mef ene, nal orphine, nal oxone, naltrexone,
buprenorphlin?g 8 &ﬁﬁﬁﬁﬁg zocine; (ii) a

nst erci & g NSAPD d. aspirin, diclofenac,
dlflu5|nalEﬂRSESDA&&THWQ&meﬁn fenoprofen, flufenisal, flurbiprofen,
i buprof en, indonethacin, ketoprofen, ketorolac, mecl of enani ¢ aci d,
mef enam ¢ aci d, nabunetone, napr oxen, oxaprozin, phenyl but azone,
pi r oxi cam Astibodyd@t COFOHABEEQ IDING:6epi rac, or a pharnmaceutically
accept abl e (itii) a barbiturate sedative, e.g.
anDbarbltaﬁ%Hﬁﬁ%gébgotal but abarbital, butabital, nephobarbital
netharbmtal met hohexi tal, pentobarbital, phenobartital,
secobar bi t i t@] * ﬁl_ r thiopental or a pharnaceutically
acceptable zodi azepi ne having a sedative
action, e. gASKRVWEWﬂ&epOX|de cl orazepate, diazepam flurazepam
Iorazepan1 oxazepam temazepam or triazolamor a pharmaceutically
acceptabl e salt thereof; (v) an H 1 antagoni st having a sedative
action, e. dntidbdph@hiopR E{SED WA ne, pronet hazi ne,
chlorpﬁgnigﬁmgr%wor chl orcyclizine or a pharmaceutically acceptable
salt t ; N a sedative such as glutethi mde, neprobanmate,
nmet haqual one or di chl oral phenazone or a pharnaceutically acceptable
sal t there%L—@§$H$i8i§§§§&ﬁng%EEgg% rel axant, e.g. bacl ofen,
cahsopr odo zaphne, met hocar bamol  or
or phr enadi BOS¥YNEPYhar naceutically acceptable salt thereof, (viii) an
NVDA receptor antagoni st, e.g. dextronethorphan ((+)-3- hydroxy-N—
met hyl mor phi nan) or its netabolite dextrorphan
( (+) - 3-30y d Peilyod\-Gre héadyrobiaphiariabiy rediet amslédide eamarice HBEQ |D NO:9)

pyrrol oqui pol | DR REBPEB TG AR CE S PEBTRMTYEL e AGéEacaTaaTTCCCTGE
GTCTGTCCTGCGCTGCTTCCGGTTTCACCTTCTCCAACTACTGGATCTCCTGGGTT
CGTCAGGCTCCTGGTAAAGGTCTGGAATGGGTTGCTGAAATCCGTTCCGAATCCG
ACGCGTCCGCTACCCATTACGCTGAAGCTGTTAAAGGTCGTTTCACCATCTCCCGT

40
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(xvi) a coal-tar analgesic, in particular paracetanol; (xvii) a
neurol eptic such as dropehdol; (xviii) a vanilloid receptor agoni st
(e.q. resinfera}o&in) or antagonist (e.g. capsazepine); _&xix} a
beta-adreﬁ@?&W@‘gﬁ%h as propranol ol; (xx) a | ocal anaest (eI
as nexiletine; (xxi) a corticosteriod, such as dexamethasone (xxii) a
serotonin receptor agonist or antagonist; (xxiii) a cholinergic
(nicotinic) analgesic (xxiv) Tramadol (trade mark); (xxv) a PDEV

1 pha. 2. ae PP GERTRe T T ot EAR Thoh A el oS Taiopan

canabi noi d CCGOTGAT AT ABTECCITGHC TTAPIOSIGACTACGE TCT SHOTATIC CAGARCTAC

bone  cancet G TERCGE PRaRGTARITACEITFSTES 27 anti cop ant agoni

anti body and a pharnmaceutically acceptable carrier wherein the

corrpositiog :g r gﬁr! d!t.o be !Qeri ,adm ni st ered. LA Kit
Corrprisisng. nfi (Pé et i ] redion o¥|s sl 8 [} NG 10

and (b) i NGAAKTEGTECTOACCIAGTEGGLRGETA

h ; _ _ m?icaCOTQ \
t t t

Lo an 1 nai BUHETCTGL T OFSATRTL MO BELTBRERST (A ERTSi o BbRECACCAGA
cancer pai AADGIGGTEAGREGTGCTEGTOTACTCATCTACGHTECT PRCAACCGTTACCTCGGTAT

Poul o, KESrA T FOSIEP BB B ol P ACCRISE b YA GRPTCACKR TCTCCTOG

Cor r adilgi , AT@AGAACTCGAAGACTOEGOTGTT BAC TAQTGEAGTIOATTNCT AQSBAGTACCCCTACA

PCI3699A <Lt ciS: RAARRE AL AR RARETRRARY <100 32

Antibody G1_heavy chain full antibody amino acid seguence (including modified 1aG2 as
described herein) (SEQ 1D NO:11)

15 EVQLVESGGGLVQPGGSLRLSCAASGFTFSNYWISWVRQAPGKGLEWVAEIRSESDA
SATHYAEAVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCLAYFDYGLAIQNYWGQG
TLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVH
TFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPC
PAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAK

20 TKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPSSIEKTISKTKGQPREP
QVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGS
FFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

Antibody G1 light chain full antibody amino acid sequence (SEQ 1D NO:12)

25 ENLTQSPATLSLSPGERATLSCKASKRVTTYVSWYQQKPGQAPRLLIYGASNRYLGIP
ARFSGSGSGTDFTLTISSLEPEDFAVYYCSQSYNYPYTFGQGTKLEIKRTVAAPSVFIF
PPSDEQLKSGTASVVCLLNNFYPREAKVQWKVYDNALQSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

30 Antibody G1 heavy chain full antibody nucleotide seguence (including modified 19G2 as
described herein) (SEQ 1D NO:13)
GAAGTTCAGCTGGCTTGAATCCGGTGGTGGTCTGGTTICAGCCAGGTGGTTCCCTGC
GTCTGTCCTGCGCTGCTTCCGGTTTCACCTTCTCCAACTACTGGATCTCCTGGGTT
CGTCAGGCTCCTGGTAAAGGTCTGGAATGGGTTGCTGAAATCCGTTCCGAATCCEG

35 ACGCGTCCGCTACCCATTACGCTGAAGCTGTTAAAGGTCGTTTCACCATCTCCCGT
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<170> Patentln version 3.3 <210> 1 <211> 122 <212> PRT <213>

Artifical

Pro
Phe
Ay
Al a
Arg
Arg
Tyr
Thr

Ay
Ser
Leu
Thr

<400> 1 Qu Val Gn Leu Val Qu Ser Ay Gy Ay Leu Val @n

aNORIPAISES0 Trp 116 Ser Trp val Arg G n Ala BrUTEpA:

Gu Trp val 354045 Ala u Ile Arg Ser Au Ser Asp Ala Ser
Hs Tyr Ala Qu 505560 Ala Val Lys Ay Arg Phe Thr Ile Ser

Asp Asn Ala Lys Asn Ser 65707580 Leu Tyr Leu G n Met Asn Ser Leu

Al a
Ay
Val

10
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A R e Sy

Se ICEBCTEIPIR0TARTGECT GAITFACDITGRAPACEBRTCIBIRZTANACAGSACTAC

TGGGGTCAGGGTACCCTGGTTACCGTTTCCTCCGCCTCCACCAAGGGCCCATCTG
TCTTCCCACTGGCCCCATGCTCCCGCAGCACCTCCGAGAGCACAGCCGCCCTGG
GCTGCCTGGTCAAGGACTACTTCCCAGAACCTGTGACCGTGTCCTGGAACTCTGG
CGCTCTGACCAGCGGCGTGCACACCTTCCCAGCTGTCCTGCAGTCCTCAGGTCTC
TACTCCCTCAGCAGCGTGGTGACCGTGCCATCCAGCAACTTCGGCACCCAGACCT
ACACCTGCAACGTAGATCACAAGCCAAGCAACACCAAGGTCGACAAGACCGTGGA
GAGAAAGTGTTGTGTGGAGTGTCCACCTTGTCCAGCCCCTCCAGTGGCCGGACCA
TCCGTGTTCCTGTTCCCTCCAAAGCCAAAGGACACCCTGATGATCTCCAGAACCCC
AGAGGTGACCTGTGTGGTGGTGGACGTGTCCCACGAGGACCCAGAGGTGCAGTT
CAACTGGTATGTGGACGGAGTGGAGGTGCACAACGCCAAGACCAAGCCAAGAGA
GGAGCAGTTCAACTCCACCTTCAGAGTGGTGAGCGTGCTGACCGTGGTGCACCAG
GACTGGCTGAACGGAAAGGAGTATAAGTGTAAGGTGTCCAACAAGGGACTGCCAT
CCAGCATCGAGAAGACCATCTCCAAGACCAAGGGACAGCCAAGAGAGCCACAGGT
GTATACCCTGCCCCCATCCAGAGAGGAGATGACCAAGAACCAGGTGTCCCTGACC
TGTCTGGTGAAGGGATTCTATCCATCCGACATCGCCGTGGAGTGGGAGTCCAACG
GACAGCCAGAGAACAACTATAAGACCACCCCTCCAATGCTGGACTCCGACGGATC
CTTCTTCCTGTATTCCAAGCTGACCGTGGACAAGTCCAGATGGCAGCAGGGAAAC
GTGTTCTCTTGTTCCGTGATGCACGAGGCCCTGCACAACCACTATACCCAGAAGAG
CCTGTCCCTGTCTCCAGGAAAGTAA

Antibody G1 light chain full antibody nucleotide sequence (SEQ 1D NO:14)
GAAATCGTTCTGACCCAGTCCCCGGCTACCCTGTCCCTGTCCCCAGGTGAACGTG
CTACCCTGTCCTGCAAAGCTTCCAAACGGGTTACCACCTACGTTTCCTGGTACCAG
CAGAAACCCGGTCAGGCTCCTCGTCTGCTGATCTACGGTGCTTCCAACCGTTACC
TCGGTATCCCAGCTCGTTTCTCCGGTTCCGGTTCCGGTACCGACTTCACCCTGAC
CATCTCCTCCCTGGAACCCGAAGACTTCGCTGTTTACTACTGCAGTCAGTCCTACA
ACTACCCCTACACCTTCGGTCAGGGTACCAAACTGGAAATCAAACGCACTGTGGCT
GCACCATCTGTCTTCATCTTCCCTCCATCTGATGAGCAGTTGAAATCCGGAACTGC
CTCTGTTGTGTGCCTGCTGAATAACTTCTATCCGCGCGAGGCCAAAGTACAGTGGA
AGGTGGATAACGCCCTCCAATCCGGTAACTCCCAGGAGAGTGTCACAGAGCAGGA
CAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACCCTGAGCAAAGCAGAC
TACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGTTCTC
CAGTCACAAAGAGCTTCAACCGCGGTGAGTGCTAA
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<400> 2 u Ille Val Leu Thr A n Ser Pro Ala Thr Leu Ser Leu Ser Pro
Ay 151015 PC33699A- SEQUENCE- LI ST. t xt 202530 val Ser Trp Tyr G’ n Gn

Lys Pro &
Arg Tyr

Ala Pro Arg Leu Leu Ile 354045 Tyr Ay A a

%Oé"‘i?“lﬂ?’@ Pro Ala Arg Phe Ser Gy 505560 Ser ?EV'%&‘P”“E?*W

Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Qu Pro 65707580 G u Asp Phe
Ala Val Tyr Tyr Cys Ser G n Ser Tyr Asn Tyr Pro Tyr 859095 Thr Phe
Gy Gn Ay Thr Lys Leu Gu Ile Lys 100105 <210> 3 <211> 10 <212> PRT
<213> Artifical <400> 3 Gy Phe Thr Phe Ser Asn Tyr Trp Ile Ser
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Amino acid sequence comparison of human and rat CGRP (human o-CGRP (SEQ 1D

NO:15); human B-CGRP (SEQ ID NO:16); rat a-CGRP (SEQ ID NO:17); and rat B-

CGRP (SEQ ID NO:18)):

NH-ACBTATCVTHRLAGLLSRSGGVVKRNNFVPTNVGSKAF-CONH, (SEQ ID NO:15)

NH-ACNTATCVTHRLAGLLSRSGGMVKENFVPTNVGSKAF-CONH, (SEQ 1D NO:16)

NHzégjsC'i‘%TATCVTHRLAGLLSRSGGWKNFVPTNVGS%AF-CONHZ (SEQ ID NO:17)
(

NHz-8CH SEQ ID NO:18)

Antibody G2 heavy chain variable region amino acid sequence (SEQ 1D NO:19)
EVOLQQSGPELVKPGASVKMSCKASGYTFTSSVMHWVKQKPGQGLEWIGYINPYND
GTKYNEKFKGKATLTSDKSSSTAYMELSSLTSEDSAVYYCAKGGNDGYWGQGTTLTY
SS

Antibody G2 light chain variable region aming acid sequence (SEQ (D NO:20)
EIVLTQSPTTMAASPGEKITITCSASSSISSIYLHWYQQKPGFSPKVLIYRASNLASGVPA
RFSGSGSGTSYSLTIGTMEAEDVATYYCQQGSTIPFTFGSGTKLEIK

Antibody G2 CDR H1 (extended CDR) (SEQ [D NO:21)
SSVMH

Antibody G2 CDR H2 (extended CDR) (SEQ ID NO:22)
YINPYNDGTKYNEKFKG

Antibody G2 CDR H3 (SEQ ID NO:23)
GGNDGY

Antibody G2 CDR L1 (SEQ ID NO:24)
SASSSISSIYLH

Antibody G2 CDR L2 (SEQ |D NO:25)
RASNLAS

Antibody G2 CDR L3 (SEQ ID NO:26)
QQGSTIPFT
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1510 <210> 4 <211> 19 <212> PRT <213> Artifical <400> 4 u lle Arg
Ser Qu Ser Asp Ala Ser Ala Thr H's Tyr Ala Gu Al a 151015 val Lys

Ay <210> 5 <211> <212> PRT <213> Artifical <400> 5 A
Tyr Ay Leﬁoﬁﬁéag%lﬁ?%%ei n Asn Tyr 1 5 10 <210> 6 BN 5

Antibody G2 heavy chain variable region nucleotide sequence (SEQ 1D NO:27)
GAGGTCCAGCTGCAGCAGTCTGGACCTGAGCTGGTAAAGCCTGGGGCTTCAGTGAAG
ATGTCCTGCAAGGCTTCTGGATACACATTCACTAGCTCTGTTATGCACTGGGTGAAGC
5 AGAAGCCTGGGCAGGGCCTTGAGTGGATTGGATATATTAATCCTTACAATGATGGTAC
TAAGTACAATGAGAAGT TCAAAGGCAAGGCCACACTGACTTCAGACAAATCCTCCAGC
ACAGCCTACATGGAACTCAGCAGCCTGACCTCTGAGGACTCTGCGGTCTATTACTGTG
CAAAAGGGGGTAACGATGGCTACTGGGGCCAAGGCACTACTCTCACAGTCTCCTCA

10  Antibody G2 light chain variable region nucleotide sequence (SEQ ID NO:28)
GAAATTGTGCTCACCCAGTCTCCAACCACCATGGCTGCATCTCCCGGGGAGAAGATC
ACTATCACCTGTAGTGCCAGCTCAAGTATAAGTTCCATTTACTTGCATTGGTATCAGCA
GAAGCCAGGATTCTCCCCTAAAGTCTTGATTTATAGGGCATCCAATCTGGCTTCTGGA
GTCCCAGCTCGCTTCAGTGGCCAGTGGGTCTGGGACCTCTTACTCTCTCACAATTGGCA

15 CCATGGAGGCTGAAGATGTTGCCACTTACTACTGCCAGCAGGGTAGTACTATACCATT
CACGTTCGGCTCGGGGACAAAGTTGGAAATAAAA

Antibody G2 heavy chain full antibody amino acid sequence (not including Fc domain)
(SEQ D NO:29)

20 EVQLQQSGPELVKPGASVKMSCKASGYTFTSSVMHWVKQKPGQGLEWIGYINPYNDGT
KYNEKFKGKATLTSDKSSSTAYMELSSLTSEDSAVYYCAKGGNDGYWGQGTTLTVSSAK
TTPPSVYPLAPGSAAQTNSMVTLGCLVKGYFPEPVTVTWNSGSLSSGVHTFPAVLQSDLY
TLSSSVTVPSSTWPSETVTCNVAHPASSTKVDKKIVPRD

25 Antibody G2 light chain full antibody amino acid sequence (SEQ |D NO:30)
EIVLTQSPTTMAASPGEKITITCSASSSISSIYLHWYQQKPGFSPKVLIYRASNLASGVPARF
SGSGSGTSYSLTIGTMEAEDVATYYCQQGSTIPFTFGSGTKLEIKRADAAPTVSIFPPSSEQ
LTSGGASVVCFLNNFYPRDINVKWKIDGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKD
EYERHNSYTCEATHKTSTSPIVKSFNRNEC
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<211> 11

Arg Val

<212> PRT  <213> Artifical <400> 6 Lys Ala Ser Lys

Thr Thr Tyr val Ser 1510 PC33699A- SEQUENCE- LI ST. t xt

10

15

20

25

30

WO 2009/109911 PCT/AB2009/050852

Aniibody G2 heavy chain full antibody nucleotide sequence {not including F¢ domain) (SEQ
D NO:31)
GAGGTCCAGCTGCAGCAGTCTGGACCTGAGCTGGTAAAGCCTGGGGCTTCAGTGAAG
ATGTCCTGCAAGGCTTCTGGATACACATTCACTAGCTCTGTTATGCACTGGGTGAAGC
AGAAGCCTGGGCAGGGCCTTGAGTGGATTGGATATATTAATCCTTACAATGATGGTAC
TAAGTACAATGAGAAGTTCAAAGGCAAGGCCACACTGACTTCAGACAAATCCTCCAGC
ACAGCCTACATGGAACTCAGCAGCCTGACCTCTGAGGACTCTGCGGTCTATTACTGTG
CAAAAGGGGGTAACGATGGCTACTGGGGCCAAGGCACTACTCTCACAGTCTCCTCAG
CCAAAACGACACCCCCATCTGTCTATCCACTGGCCCCTGGATCTGCTGCCCAAACTAA
CTCCATGGTGACCCTGGGATGCCTGGTCAAGGGCTATTTCCCTGAGCCAGTGACAGT
GACCTGGAACTCTGGATCCCTGTCCAGCGGTGTGCACACCTTCCCAGCTGTCCTGCA
GTCTGACCTCTACACTCTGAGCAGCTCAGTGACTGTCCCCTCCAGCACCTGGCCCAG
CGAGACCGTCACCTGCAACGTTGCCCACCCGGCCAGCAGCACCAAGGTGGACAAGA
AAATTGTGCCCAGGGAT

Antibody G2 light chain full antibedy nucleotide sequence (SEQ D NO:32)
GAAATTGTGCTCACCCAGTCTCCAACCACCATGGCTGCATCTCCCGGGGAGAAGA
TCACTATCACCTGTAGTGCCAGCTCAAGTATAAGTTCCATTTACTTGCATTGGTATC
AGCAGAAGCCAGGATTCTCCCCTAAAGTCTTGATTTATAGGGCATCCAATCTGGCT
TCTGGAGTCCCAGCTCGCTTCAGTGGCAGTGGGTCTGGGACCTCTTACTCTCTCA
CAATTGGCACCATGGAGGCTGAAGATGTTGCCACTTACTACTGCCAGCAGGGTAG
TACTATACCATTCACGTTCGGCTCGGGGACAAAGTTGGAAATAAAACGGGCTGATG
CTGCACCAACTGTATCCATCTTCCCACCATCCAGTGAGCAGTTAACATCTGGAGGT
GCCTCAGTCGTGTGCTTCTTGAACAACTTCTACCCCAGAGACATCAATGTCAAGTG
GAAGATTGATGGCAGTGAACGACAAAATGGTGTCCTGAACAGTTGGACTGATCAG
GACAGCAAAGACAGCACCTACAGCATGAGCAGCACCCTCACATTGACCAAGGACG
AGTATGAACGACATAACAGCTATACCTGTGAGGCCACTCACAAGACATCAACTTCA
CCCATCGTCAAGAGCTTCAACAGGAATGAGTGTTAA
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<210> 7 <211> 7 <212> PRT <213> Artifical <400> 7 Ay Ala Ser Asn Arg
Tyr Leu 15 <210> 8 <211> 9 <212> PRT <213> Artifical <400> 8 Ser G n
Ser Tyr Asn Tyr Pro Tyr Thr 15 <210> 9 <211> 366 <212> DNA <213>
Arti <400> 9 gaagttcagc tcctgcgctg cctggtaaag cattacgctg ctgtacctge
tactttgact tcctcc fical tggttgaatc cttccggttt gtctggaatg aagctgttaa
agat gaactc acggtctggc cggtggtggt caccttctcc ggttgctgaa aggtcgtttc
cctgcgtgcet tatccagaac ctggttcagc aactactgga atccgttccg accatctccc

gaagacaccg tactggggtc Claims

1. Use of an anti-CGRP antagonist antibody for the manufacture of a medicament for the
prevention and/or treatment of chronic bone cancer pain and/or symptoms of chronic

bone cancer pain.

2. Use according to claim 1, wherein the medicament is prepared to be peripherally

administered.
3. Use according to claim 1, wherein the medicament is administered peripherally.

4. Use according to any one of claims 1 to 3, wherein the medicament is prepared to be
administered orally, sublingually, via inhalation, transdermally, subcutaneously,
intravenously, intra-arterially, intra-articularly, peri-articularly, locally and/or

intramuscularly.

5. Use according to claim 4, wherein the medicament is prepared to be administered

subcutaneously or intravenously.

6. Use according to any one of the preceding claims, wherein the anti-CGRP antagonist

antibody acts peripherally on administration.

7. Use according to any one of the preceding claims, wherein the chronic bone cancer
pain comprises one or more of, chronic nociceptive pain, chronic neuropathic pain,

chronic inflammatory pain, fibromyalgia, breakthrough pain and persistent pain.

8. Use according to claim 7, wherein the chronic bone cancer pain further comprises one
or more of hyperalgesia, allodynia, central sensitisation, peripheral sensitisation,

disinhibition and augmented facilitation.
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caggtggttc cctgcgtctg tctcctgggt tcgtcaggct aatccgacgc gtccgctacc

gt gacaacgc taagaactcc ctgtttacta ctgcctggct agggtaccct ggttaccgtt
<210> 10 <211> 321 <212> DNA <213> Artifical <400> 10 gaaatcgttc
ctgtcctgca ggtcaggctc cgtttctccg gaagacttcg ggtaccaaac tgacccagtc
aagcttccaa ctcgtctgct gttccggttc ctgtttacta tggaaatcaa cccggctacc
acgggttacc gatctacggt cggtaccgac ctgcagtcag a ctgtccctgt acctacgttt
gcttccaacc ttcaccctga tcctacaact ccccaggtga acgtgctacc cctggtacca
gcagaaaccc gttacctcgg tatcccagct ccatctcctc cctggaaccc acccctacac
cttcggtcag <210> 11 <211> 448 <212> PRT <213> Artifical <400> 11 Qu
Val Gn Leu Val Qu Ser dy Ay Ay Leu Val Gn Pro Ay Gy 151015
Page 3 PC33699A- SEQUENCE- LI ST. t xt

9. Use according to claim 1, wherein the bone cancer pain is pain due to one or more of
the following conditions: myeloma in bone marrow, sarcoma in connective or supportive
tissue, cancer of bone tissue, cancer of blood-forming cells, cancer of bone marrow,
multiple myeloma, primary or secondary bone cancer, and tumours that metastasize to the

. bone.

10. Use according to any one of the preceding claims, wherein the anti-CGRP antagonist
antibody:

(a) binds to CGRP;

(b) blocks CGRP from binding to its receptor;

(c) blocks or decreases CGRP receptor activation;

(d) inhibits blocks, suppresses or reduces CGRP biological activity;

(e) increases clearance of CGRP; and/or {g) inhibits CGRP synthesis, production or

release.

11. Use according to any one of the preceding claims, wherein the anti-CGRP antagonist
antibody:

(1) is a human antibody, (ii) is a huianized antibody,

(1it) is a monoclonal antibody,

(iv) binds CGRP with a Kd of 50 nM or less (as measured by surface plasmon resonance
at 37°C), and/or

(v) has a half life in-vivo of at least 7 days.

12. Use according to any one of the preceding claims, wherein the anti-CGRP antagonist

antibody specifically binds to the C-terminal region of CGRP.
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Ser

Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser Asn Tyr

202530 Trp Ile Ser Trp Val Arg Gn Ala Pro Ay Lys Ay Leu Qu Trp

Val
Al a
Lys
Thr
I'le

Ser

354045 Ala Qu Ile Arg Ser Au Ser Asp Ala Ser Ala Thr H s Tyr
G u 505560 Ala Val Lys Ay Arg Phe Thr Ile Ser Arg Asp Asn Al a
Asn Ser 65707580 Leu Tyr Leu G n Met Asn Ser Leu Arg Ala G u Asp
Ala Val Tyr 859095 Tyr Cys Leu Ala Tyr Phe Asp Tyr GQy Leu Ala
A@n Asn Tyr Trp 100105110 Ay @n Ay Thr Leu Val Thr Val Ser Ser

Ser [BhUSsk ¥&colig 6 Blatd 31 2000inIRE aﬂfﬁ-bdﬁlﬁaiﬁé%rﬁ*ﬁl&ntﬁ)@f §p@c:1@é§llyser
Ser Thr Ser Qu_Ser Thr 130135140 Ala Ala Leu Cys'Leu Val "Lys

Tyr PeRgnBes thel apitPpe definedtrthe s@ue0asGI6AFyal Ser Trp Asn Ser dy
Leu Thr Ser Ay Val H's Thr Phe Pro 165170175 Ala Val Leu A n Ser
Gy Leu Tyr Ser Leu Ser Ser Val Val Thr 180185190

14. Use according to any one of the preceding claims, wherein the anti-CGRP antibody
comprises a VH domain that is at Ieast 90% identical in amino acid sequence to SEQ ID
NO:1or19.

15. Use according to any one of the preceding claims, wherein the anti-CGRP antibody
comprises a VL domain that is at least 90% identical in amino acid sequence to SEQ ID
NO: 2 or 20.

16. Use according to claim 15, wherein the anti-CGRP antibody further comprises a VH

domain that is at least 90% identical in amino acid sequence to SEQ ID NO: 1 or 19.

17. Use according to any one of claims 1 to 13, wherein the anti-CGRP antibody
comprises at least one CDR selected from the group consisting of:

(a) CDR H1 as set forth in SEQ ID NO: 3 or 21;

(b) CDR H2 as set forth in SEQ ID NO: 4 or 22;

(c) CDR H3 as set forth in SEQ ID NO: 5 or 23;

(d) CDR L1 as set forth in SEQ ID NO: 6 or 24;

(e) CDR L2 as set forth in SEQ ID NO: 7 or 25;

(f) CDR L3 as set forth in SEQ ID NO: 8 or 26; and

(g) variants of L1 , L2 and H2.

18. Use according to any one of claims 1 to 13, wherein the anti-CGRP antibody
comprises 2 VH domain that is at least 90% identical in amino acid sequence to SEQ ID
NO: 1 and a VL domain that is at least 90% identical in amino acid sequence to SEQ ID
NO: 2.
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val Pro Ser Ser Asn Phe Ay Thr @n Thr Tyr Thr Cys Asn val Asp
195200205 H's Lys Pro Ser Asn Thr Lys Val Asp Lys Thr Val dQu Arg Lys
Cys 210215220 Cys Val QQu Cys Pro Pro Cys Pro Ala Pro Pro val Ala Ay
Pro Ser 225230235240 Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
Met Ile Ser Arg 245250255 Thr Pro GQu Val Thr Cys Val Val Val Asp Val
Ser Hs Qu Asp Pro 260265270 A u Val @ n Phe Asn Trp Tyr Val Asp Gy
Val Qu Val H's Asn Ala 275280285

PC33699A}9$E@JMdlhg$J afh X bne?Q0AAERA0t0 38! wHaleird @ anhi'CORP a}{ﬁﬂ;odgi s Gn
Asp Trp Leu Asn g}és A u Tyr 305310315320 Lys Cys Lys Val Ser Asn

Lys Gy qoawreoha l%aw giny pr@d@ed biyytke PnresEBHRZORBvith zéTSéirAmopsmthOLys
Ay G nIP 6?&? GQu Pro Gn val Tyr Thr Leu 340345350 Pro Pro Ser Arg
Gu Gu l\}:s“?' “Lys Asn G n Val Ser Leu Thr Cys 355360365

20. Use according to any one of claims I to 13, wherein the anti-CGRP antibody
comprises a light chain produced by the expression vector with ATCC Accession No.
PTA-6866.

21. Use according to any one of claims 1 to 13, wherein the anti-CGRP antibody is
produced by the expression vectors with ATCC Accession Nos. PTA-6867 and PTA-
6866.

22, Use according to any one of the preceding claims, wherein the medicament is
prepared for peripheral administration by sub-cutaneous or intra-venous injection

between once, twice, three or four times per month.

23. Use according to any one of the preceding claims, wherein the medicament is
prepared for peripheral administration with an antibody concentration of between 5 to
100 mg/ml

24. Use according to any one of the preceding claims, wherein the medicament is
prepared for peripheral administration with an antibody concentration of between 1 to

100 mg/kg of body weight.

25. Use according to any one of the preceding claims, wherein the medicament does not

produce CNS impairment of motor coordination or attention.

26. Use according to any one of the preceding claims, wherein the anti-CGRP antagonist

antibody is not administered centrally, spinally or intrathecally.
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Leu Val

Lys Ay Phe Tyr Pro Ser Asp Ile Ala val Qu Trp GQu Ser

370375380 Asn Ay Gn Pro Qu Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu
Asp 385390395400 Ser Asp Gy Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val

Asp Lys Ser 405410415 Arg Trp G n Gn @y Asn Val Phe Ser Cys Ser val
met Hs Gu Ala 420425430 Leu His Asn His Tyr Thr Gn Lys Ser Leu Ser

Leu Ser

Pro Gy Lys 435440445 <210> 12 <211> 214 <212> PRT <213>

Artifical <400> 12 Qu Ile Val Leu Thr Gn Ser Pro Ala Thr Leu Ser

Leu Ser

Arg Val

Al a Pro % §seatcordigg|te annsupathepreceglipg
Ile Pro
Leu Thr

Pro Gy 151015 Gu Arg Ala Thr Leu Ser Cys Lys Ala Ser Lys
Thr_ Thr Tyr 202530 Val Ser Trp B/( Gn Gnlys Pro dy Gn,
amsayhengin thg aptirGHGRPeantagopist

iBody & P8 cigtally, Ypi 1 pendifatiFh noldu1 &SP Phe Thr
Bodg,# gt opfiiallg Ppifatly Bngois

28. Use according to any one of the preceding claims, wherein the anti-CGRP antibody is
administered separately, sequentially or simultaneously in combination with one or more

further pharmacologically active compounds.

29. Use according to claim 28, wherein the one or more further pharmacologically active
compounds is/are selected from;

(1) an opioid analgesic, e.g. morphine, heroin, hydromorphone, oxymorphone,
levorphanol, levallorphan, methadone, meperidine, fentanyl, cocaine, codeine,
dihydrocodeine, oxycodone, hydrocodone, propoxyphene, nalmefene, nalorphine,
naloxone, naltrexone, buprenorphine, butorphanol, nalbuphine or pentazocine;

(ii) a nonsteroidal antiinflammatory drug (NSAID), e.g. aspirin, diclofenac, diflusinal,
etodolac, fenbufen, fenoprofen, flufenisal, flurbiprofen, ibuprofen, indomethacin,
ketoprofen, ketorolac, meclofenamic acid, mefenamic acid, nabumetone, naproxen,
oxaprozin, phenylbutazone, piroxicam, sulindac, tolmetin or zomepirac, or a
pharmaceutically acceptable salt thereof;

(iii) a barbiturate sedative, e.g. amobarbital, aprobarbital, butabarbital, butabital,
mephobarbital, metharbital, methohexital, pentobarbital, phenobartital, secobarbital,
talbutal, theamylal or thiopenta] or a pharmaceutically acceptable salt thereof; (iv) a
benzodiazepine having a sedative action, e.g. chlordiazepoxide, clorazepate, diazepam,
{lurazepam, lorazepam, oxazepam, temazepam or triazolam or a pharmaceutically
acceptable salt thereof,

(v) an H 1 antagonist having a sedative action, e.g. diphenhydramine, pyhlamine,
promethazine, chlorpheniramine or chlorcyclizine or a pharmaceutically acceptable salt
thereof; (vi) a sedative such as glutethimide, meprobamate, methaqualone or

dichloralphenazone or a pharmaceutically acceptable salt thereof; (vii) a skeletal muscle
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G u Asp Phe Ala Val Tyr Tyr Cys Ser G n Ser Tyr Asn Tyr Pro Tyr
859095 PC33699A- SEQUENCE- LI ST. t xt 100105110 Pro Ser Val Phe Ile Phe
Pro Pro Ser Asp GQu Gn Leu Lys Ser Ay 115120125 Thr Ala Ser Val Val
Cys Leu Leu Asn Asn Phe Tyr Pro Arg Gu Ala 130135140 Lys val @n Trp
Lys Val Asp Asn Ala Leu @n Ser Ay Asn Ser G n 145150155160 3 u Ser
Val Thr Qu Gn Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 165170175 Ser
Thr Leu Thr Leu Ser Lys Ala Asp Tyr Qu Lys H's Lys val Tyr 180185190

Al a Cys ielabappb.gThicldies, @hibpeddoll@lor26Xazo8, ¢ l@béﬁla Y, Iriei’l'ﬁmz%%ﬁmol or
195200205 Phe Asn Arg Ay Gu Cys 210 <2103 13 2511> 1347 <5199
<213> Arqrphiepadine or a pharmaceutically acceptable salt thereof, (viii) an NMDA receptor

antagonist, e.g. dextromethorphan ((+)-3-hydroxy-N- methylmorphinan) or its metabolite
dextrorphan ((+)-3-hydroxy-N-methylmorphinan), ketamine, memantine,
pyrroloquinoline quinone or cis-4-(phosphonomethyf)-2- pipehdinecarboxylic acid or 2
pharmaceutically acceptable salt thereof; (ix) an alpha-adrenergic, ¢.g. doxazosin,
tamsulosin, clonidine or 4-amino-6,7- dimethoxy-2-(5-methanesulfonamido-1 ,2,3,4-
tetrahydroisoquinol-2-yl)-5-(2-pyhdyl) quinazoline;

(x) a tricyclic antidepressant, e.g. desipramine, imipramine, amythptiline or nortriptiline;
(xi) an anticonvulsant, e.g. carbamazepine or valproate; (xii) a tachykinin (NK)
antagonist, particularly an NK-3, NK-2 or NK-1 antagonist, e.g. (aR,9R)-7-[3,5-
bis(thflucromethyl)benzyl]-8,9, 10,1 1 -tetrahydro-9-methyl-5-(4- methylphenyl)-7H-{1
,4]diazocinof2,1 -g][1 ,7]naphthhdine-6-13-dione (TAK-637), 5- [[(2R,3S)-2-[(1 R)-1-
[3,5-bis(thfluoromethyl)phenyl]ethoxy-3-(4-fluorophenyl)-4- morpholinylJmethyl]-1 ,2-
dihydro-3H-1 ,2,4-thazol-3-one (MK-869), lanepitant, dapitant or 3-[[2-methoxy-5-
(thfluoromethoxy)phenylJmethylamino]-2-phenyl-piperidine (2S,38);

(xiii) a muscarinic antagonist, e.g oxybutin, tolterodine, propivehne, tropsium chloride or
darifenacin;

(xiv) a COX-2 inhibitor, e.g. celecoxib, rofecoxib or valdecoxib;

(xv) a non-selective COX inhibitor (preferably with Gl protection), e.g. nitroflurbiprofen
(HCT-1026);

(xvi) a coal-tar analgesic, in particular paracetamol;

(xvii) a neuroleptic such as dropehdoli;

(xviii} a vanilloid receptor agonist (e.g. resinferatoxin) or antagonist (e.g. capsazepine);
(xix) a beta-adrenergic such as propranolol; (xx) a local anaesthetic, such as mexiletine;
(xxi) a corticosteriod, such as dexamethasone

(xxii) a serotonin receptor agonist or antagonist;

(xxiii) a cholinergic (nicotinic) analgesic
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<400> 13 gaagttcagc tcctgcgctg cctggtaaag cattacgctg ctgtacctgc
dactttgact tcctccgcct tccgagagca gtgtcctgga tcctcaggtc cagacctaca
gagagaaagt gtgttcctgt acctgtgtgg gacggagtgg ttcagagtgg aagt gt aagg
tggttgaatc cttccggttt gtctggaatg aagctgttaa agatgaactc acggtctggce
ccaccaaggg cagccgccct actctggcecgce tctactccct cctgcaacgt gttgtgtgga
tccctccaaa tggtggacgt aggtgcacaa tgagcgtgct tgtccaacaa cggtggtggt
caccttctcc ggttgctgaa aggtcgtttc cctgecgtgcet tatccagaac cccatctgtc
gggct gcqkgivh TrARsdR APada8aRYYLE LRPEVAERBH0A bHILHRAaEn AT CARAGAAT or
gt cccacgag cgccaagacc gaccgtggtg gggactgcca ctggttcagc aactactgga
at ccgt t dalgdaldleat ct ccc gaagacaccg tactggggtc ttcccactgg gt caaggact
ggcgt gcaca .gt ga g aagecaaca tgiccagccc accctgat gacccagagg
aagccaag(éﬁvgﬁlgéffég';é&eht%ggélag5‘3 S %hﬁ“@&t@@rﬁﬁﬂg’gﬁg‘?g t ct cct gggt
t cgt cagqekvidad cagieieeR. 9t ccgct ace gt gacaacgce taagaactcc ctgtttacta
ctgcctggcect agggtaccct ggttaccgtt ccccatgctc ccgcagcacc acttcccaga
acctgtgacc ccttcccagc tgtcctgcag catccagcaa cttcggcacc ccaaggtcga

R e e L
Ct cCcaaggfatn and/f¥s3350Hs SEEMENCBoRE SinckXpaiA % &t BERAGu A HoRERRAR N anti-

ggagat gacc aagggattct atccatccga catcgccgtg aact ataaga ccacccctcc

aat gct gdH#cRB unkeeysiyanthodngud e pharatagetogl p gcepptppboearyer viloasiodhet a
t acccagaa <210> 14 <211> 645.<212> A\ <213> Artifical <400> 14
gaaat cgtctogqp(?flép%st %régarﬁé%%B%B?Hpi’e@étytaltagﬁﬁléérﬁgagact tcg ggtaccaaac

t ct gat gagc ccgcgcgagg gagagt gt ca ctgagcaaag ctgagttctc

31. A kit comprising:

(a) a pharmaceutical composition according to claim 30, and (b) instructions for the
peripheral administration of an therapeutically effective amount of said pharmaceutical
composition to an individual for treatment and/or prevention of chronic bone cancer pain

and/or symptoms of chronic bone cancer pain.
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t gacccagtc aagcttccaa ctcgtctgcet gttccggttc ctgtttacta tggaaatcaa
agtt gaaat c ccaaagtaca cagagcagga cagactacga cagtcacaaa cccggctacc
acgggttacc gatctacggt cggtaccgac ctgcagtcag acgcactgtg cggaact gcc
gt ggaaggt g cagcaaggac gaaacacaaa gagcttcaac ctgtccctgt acctacgttt
gcttccaacc ttcaccctga tcctacaact gctgcaccat tctgttgtgt gataacgccc
agcacctaca gtct acgccts€®g§%ggg%ﬁg A cTFOHENEgRISAcBttgct acc cct ggt acca
gcagaaaccc gttacctcgg Qcatctcctc cct ggaaccc acccctacac
ctloggtrfagercigiiiakiicat cttccctcca gecctgcectgaa taacttctat tccaatccgg
taactc ? cc'frdégbaé.'chaccct gacc gcgaagtcac ccatcagggc gctaa <210>
15 <21 PRT <213> Human <400> 15 Al a Cys Asp Thr Ala Thr
Cys VaIMthan Htaﬂq Arg Leu Ala Gy Leu Leu 151015 Ser Arg Ser Ay Gy
val vaICOES/@msn LAdIE Phe Val Pro Thr Asn Val 202530 Ay Ser Lys Ala

Phio25 veghR Jf §aiE, Thrspl27,RRT <213> Human <400> 16 Ala Oys Asn

Thr Al a H's Arg Leu Ala Ay Leu Leu 151015
<130> PC33699A

<150> US 61/033,558
<151> 2008-03-04

<160> 32

<170> PatentIn version 3.3
<210> 1

<21i> 122

<212> PRT

<213> Artifical

<400> 1

g1u val Gln Leu val Glu Ser Gly Gly Gly Leu val GIn Pro Gly Gly

Ser Leu Arg Egu Ser Cys Ala Ala ggr Gly Phe Thr Phe Ser Asn Tyr
30

Trp Ile Ser Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ala Glu Ile Arg Ser Glu Ser Asp Ala Ser Ala Thr His Tyr Ala Glu
50 55 60

Ala val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Ash Ser
65 70 75 80

Leu Tyr Leu Gin ggt Ash Ser Leu Arg gga Glu Asp Thr Ala ga1 Tyr
5

Tyr Cys Leu Ala Tyr Phe Asp Tyr Gly Leu Ala Ile GIn Asn Tyr Trp
100 105 110

Gly Gln Gly Thr Leu val Thr val Ser Ser
115 120

<210> 2

<211> 107
<212> PRT
<213> Artifical

<400> 2
Glu ITe val Leu Thr GIn Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Lys Ala Ser Lys Arg val Thr Thr Tyr
Page 1



PC33699A- SEQUENCE- LI ST.txt Ser Arg Ser Ay Gy Mt Val Lys Ser Asn
Phe Val Pro Thr Asn Val 202530 Gy Ser Lys Ala Phe 35 <210> 17 <211>
37 <212> PRT <213> Rat <400> 17 Ser Cys Asn Thr Ala Thr Cys Val Thr
Hs Arg Leu Ala Jy Leu Leu 151015 Ser Arg Ser Ay dvy Val Val Lys
Asp Asn Phe Val Pro Thr Asn Val 202530 Ay Ser Gu Al a Phe 35 <210>
18 <211> 37,,<212> PRT <213>5rP§§3®@06§EQEE\'CS%¥15@§<tAsn Thr Ala Thr Cys
Val Thr H & Arg Leu Al a Glf Leu Leu 151015 *Eer Arg Ser Ay dy Val

Val Lys Asp Asn Phe Val Pro Thr Asn Val 202530 Gy Ser Lys Ala Phe 35

<\261105er1g§z2ryx>mm§1kgasznggwmy@nwaqu f:gaaueu Leu Ile

Tyr Gly Ala Ser Asn Arg Tyr Leu 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 Ser Gln Ser Tyr Asn Tyr Pro Tyr
85 90 95

Thr pPhe Gly GIn Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 3

<211> 10

<212> PRT
<213> Artifical

<400> 3
Gly Phe Thr Phe Ser Asn Tyr Trp Ile Ser
1 5 10

<210> 4

<211> 19

<212> PRT

<213> Artifical

<400> 4

Glu I1e Arg Ser Glu Ser Asp Ala Ser Ala Thr His Tyr Ala Glu Ala
1 5 10 15

val Lys Gly

«<210> 5

<211> 11

<212> PRT
<213> Artifical
<400> 5

Tyr Phe Asp Tyr §1y Leu Ala ITe GIn ?3" Tyr
1

<210> 6

<211> 11

<212> PRT
<213> Artifical
<400> 6

Lys Ala Ser Lys Arg val Thr Thr Tyr val Ser
1 5 10
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<400> 19 du Va

Al a 151015 Ser Val

Ser Ser

202530 Val

Gn Leu dn dn Ser Gy Pro Qu Leu Val

Lys Pro Gy

Lys Met Ser Cys Lys Ala Ser Gy Tyr Thr

Met H' S Trp Val

Gu Trp Ile 354045 Ay Tyr

L
L

Ay Asn Asp Ay Tyr Trp Ay Gn Ay

ValizSerprBer 115 <210> 20 <211> 108 <212> PRT <213> Artifical

<213> Artifical

<400> 7

Gly Ala Ser Asn Arg Tyr Leu
1 5

<210> 8
<211> 9
<212> PRT
<213>

<400> 8§

1

«<210> 9

<211> 366
<212> DNA
<213>

<400> 9
gaagttcagce

tcetygegetg
cctggtaaag
cattacgctg
ctgtacctgc
tactttgact
tcctce
<210>
<211>
<212>
<213>

<400> 10
gaaatcgttc

10
321
DNA

ctgtcctgea
ggtcaggctc
cgtttctecy
gaagacttcg
ggtaccaaac
<210>
<211>
<212>
<213>

<400>

11
448
PRT

11

Artifical

Artifical

tggttgaatc
cttccggttt
gtctggaatg
aagctgttaa
agatgaactc

acggtctggce

Artifical

tgacccagtc
aagcttccaa
ctcgtctget
gttccggttce
ctgtttacta

tggaaatcaa

Artifical

cggtggtggt
caccttctce
ggttgctgaa
aggtcgtttc
cctgcgtgct

tatccagaac

cccggetace
acgggttacc
gatctacggt
cggtaccgac
ctgcagtcag

d

Ser GIn Ser Tyr Asn Tyr Pro Tyr Thr
5

ctggttcagc
aactactgga
atccgttccg
accatctccc
gaagacaccy

tactggagtc

ctgtccctgt
acctacgttt
gcttccaacc
ttcaccctga

tcctacaact

Glu val Gln Leu val Glu Ser Gly Gly Gly Leu
1 5 10

caggtggttc
tctcctgggt
aatccgacgce
gtgacaacgc
ctgtttacta

agggtaccct

ccccaggtga
cctggtacca
gttacctcgg
ccatcteccte

acccctacac

Page 3

Thr Thr

cctygcgtctg
tcgtcagget
gtccgctacc
taagaactcc
ctgcctgget
ggttaccgtt

acgtgctacc
gcagaaaccc
tatcccaget
cctggaacce

cttcggtcag

val GIn Pro Gly Gly
15

Lys din Lys Pro Ay G n Ay Leu
Il'e Asn Pro Tyr Asn Asp Ay Thr
Asn du Lys Phe 505560 PC33699A- SEQUENCE- LI ST.txt 65707580 Met Qu
%OSer Ser Leu Thr Ser G u AS33E80n-SNHENGELISfr tyr Cys 859095 Al a

Leu Thr

60
120
180
240
300
360
366

60
120
180
240
300
321

100105110



<400> 20 A u Ile Val
Ay 151015 G u Lys Ile Thr

Ser
Lys

Ala Arg Phe Ser 505560 Gy

Ie 202530 Tyr

Val

21 Ser

Leu Thr

Leu H's Trp Tyr

Grt Ser

Pro Thr Thr

Met Ala Ala Ser Pro
Ile Thr Cys Ser Ala Ser Ser Ser

Il e Ser

Gn dn Lys Pro Ay Phe Ser Pro

Leu 354045 Ile Tyr Arg Ala Ser Asn Leu Ala Ser Ay Vval Pro
Ser Tyr Ser
lle Gy Thr Met G u 65707580 PAB3OISAUSERYRNCFALISAL BxtThr Tyr Tyr Cys din
Gn dy Ser Thr

Trp Ile Ser

Ala

Ala

65

Leu

TYyr

Gly

Ser

Ala

145

val

Ala

val

His

225

val

Thr

Glu

Lys

Glu

50

val

Tyr

Cys

GIn

val

130

Ala

ser

val

Pro

Lys

210

val

Phe

Pro

val

Thr

35

Ile

Lys

Leu

Leu

Leu

Trp

Leu

Ser

195

Pro

Glu

Leu

Glu

Gln

275

Lys

Ile Pro 859095 Phe Thr

Gar Lb@g&y%\%?ﬁbﬂ@ﬁﬁi@%ﬂ%gﬂéywl& FRA 2he FéBT As2lpr Artifical
er

Met Hi s 15

Trp val Arg GIn Ala

Arg

Gly

Gln

Ala

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Cys

Phe

val

260

Phe

Pro

Ser

Arg

Met

85

Tyr

Leu

Leu

Cys

Ser

165

Ser

Asn

Asn

Pro

Pro

245

Thr

Asn

Arg

Glu

Phe

70

Asn

Phe

val

Ala

Leu

150

Gly

Ser

Phe

Thr

Pro

230

Pro

Cys

Trp

Glu

Ser

55

Thr

Ser

Asp

Thr

Pro

135

val

Ala

Gly

Gly

Lys

val

Tyr

Glu

40

Asp

Ile

Leu

Tyr

val

120

Cys

Lys

Leu

Leu

Thr

200

val

Pro

Pro

val

val

280

Gln

Ser

Ay

Pro Gly Lys

Ala

Ser

Arg

ser

AsD

Thr

Asp

Ala

Lys

val

265

Asp

Phe

Ser

Arg

Ala

90

Leu

Ser

Arg

Tyr

Ser

170

Ser

Thr

Lys

Pro

ASp

250

Asp

Gly

Asnh

Ala

Asp

75

Glu

Ala

Ala

Ser

Phe

155

Gly

Leu

TYr

Thr

Pro

235

Thr

val

val

Ser

Ser Gy

Gly Leu
45

Thr His
60

Asn Ala

Asp Thr

Ile GIn

Ser Thr

125
Thr Ser

140

Pro Glu

val His

Ser Ser

Thr Cys

val Glu

220

val Ala

Leu Met

Ser His

Glu val

285

Thr phe

Page 4

Thr

Phe Ay Ser Ay Thr

Glu Trp val

Tyr

Lys

Ala

Asn

110

Lys

Glu

Pro

Thr

val

190

Asn

Arg

Gly

Ile

Glu

270

His

Arg

Ala

AsSh

val

95

Tyr

Gly

Ser

val

Phe

175

val

val

Lys

Pro

Ser

255

Asp

Asn

val

Glu

Ser

80

Tyr

Trp

Pro

Thr

Thr

160

Pro

Thr

Asp

Cys

Ser

240

Arg

Pro

Ala

val

Leu Thr

Lys Leu
<400>



<210> 22 <211> 17 <212> PRT <213> Artifical <400> 22 Tyr Ile Asn Pro
Tyr Asn Asp Gy Thr Lys Tyr Asn Qu Lys Phe Lys 151015

PC33699A- SEQUENCE- LI ST. txt @y <210> 23 <211> 6 <212> PRT <213>
Artifical <400> 23 Ay Gy Asn Asp Ay Tyr 15 <210> 24 <211> 12 <212>
PRT <213> Artifical <400> 24 Ser Ala Ser Ser Ser Ile Ser Ser Ile Tyr
Leu E‘b& 1510 <210> 25395<211> WC%QQ%-%E@iGSTAMﬁficaI |

Ser val Leu Thr val val His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320

Lys Cys Lys val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr
325 330 335

ITe Ser Lys Thr Lys Gly Gin Pro Arg Glu Pro Gin val Tyr Thr Leu
340 345 350

Pro Pro Ser Arg Glu Glu Met Thr Lys Ash Gln val Ser Leu Thr Cys
355 360 365

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser
370 375 380

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp
385 390 395 400

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser
405 410 415

Arg Trp GIn Gln Gly Asn val Phe Ser Cys Ser val Met His Glu Ala
420 425 430

Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 12

<211> 214
<212> PRT

<213> Artifical

<400> 12
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 Lys Ala Ser Lys Arg val Thr Thr Tyr
20 25 30

val Ser Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu Ile
35 40 45

Tyr Ggy Ala Ser Asn Arg Tyr Leu Gly Ile Pro g1a Arg Phe ser Gly
5 55 0

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 30

Glu Asp Phe Ala val Tyr Tyr Cys Ser GIn Ser Tyr Asn Tyr Pro Tyr
85 90 95

Thr pPhe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg Thr val Ala Ala
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<400> 25 Arg Ala Ser Asn Leu Ala Ser 15 <210> 26 <211> 9 <212> PRT
<213> Artifical <400> 26 G n Gn Gy Ser Thr Ile Pro Phe Thr 15
<210> 27 <211> 345 <212> DNA <213> Arti <400> 27 gaggtccagc

t cct gcaagg cctgggcagg aat gagaagt at ggaactca aacgatggct fical

t gcagcagt c tggacctgag cttctggata cacattcact gccttgagtg gattggat at
tcaaaggcaa]§ ccacactg gcagc %@Q&G%ﬂﬁ@ag‘g&d tBgggcca aggcact act
ct ggt aaagc gctctgtta attaatcctt acttcagacaiL ctgcggtct ctcacagtct
ctggggcttc tgcactgggt acaatgatgg aatcctccag attactgtgc cctca

agrtcgaalg%%) Rjaabjcablagre atigg a@gt e @hcabt%ggad.yaa&mg@’gfggt

Thr Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140
Lys val GIn Trp Lys val Asp Asn Ala Leu GTn Ser Gly Asn Ser Gln
145 150 155 160
Glu Ser val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175
Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val Tyr
180 185 190
Ala Cys Glu val Thr His GIn Gly Leu Ser Ser Pro val Thr Lys Ser
195 200 205
Phe Asn Arg Gly Glu Cys
210
<210> 13
<211> 1347
<212> DNA
<213> Artifical
<400> 13
gaagttcagc tggttgaatc cggtggtggt ctggttcagc caggtggttc cctgcgtctg 60
tcctgcgety cttccggttt caccttctce aactactgga tctcctgggt tcgtcagget 120
cctggtaaag gtctggaatg ggttgctgaa atccgticcg aatccgacge gtccgetace 180
cattacgctg aagctgttaa aggtcgtttc accatctccc gtgacaacgc taagaactcc 240
ctgtacctgc agatgaactc cctgcgtgct gaagacaccg ctgtttacta ctgectggcet 300
tactttgact acggtctggc tatccagaac tactggggtc agggraccct ggttaccgtt 360
tectcegect ccaccaaggy cccatctgte tteccactgg ccccatgetc ccgcageacce 420
tccgagagca cagccgccct gagctgectg gtcaaggact acttcccaga acctgtgacc 480
gtgtcctgga actctggcgc tctgaccage ggcgtgcaca ccttcccage tgtcctgcag 540
tcctcaggtc tctactccct cagcagegtg gtgaccgtge catccagcaa ctteggeace 600
cagacctaca cctgcaacgt agatcacaag ccaagcaaca ccaaggtcga caagaccgtg 660
gagagaaagt gttgtgtgga gtgtccacct tgtccagcce ctccagtgge cggaccatcce 720
gtgttcctgt tccctccaaa gccaaaggac accctgatga tctccagaac cccagaggty 780
acctgtgtgy tggtggacgt gtcccacgag gacccagagg tgcagttcaa ctggtatgtg 840
gacggagtgg aggtgcacaa cgccaagacc aagccaagag aggagcagtt caactccacc 900
ttcagagtgg tgagcgtgct gaccgtggtg caccaggact ggctgaacdg aaaggagtat 960
aagtgtaagg tgtccaacaa gggactgcca tccagcatcg agaagaccat ctccaagacc 1020
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<210> 28 <211> 324 <212> DNA PC33699A- SEQUENCE- LI ST. t xt tccaaccacc
at ggctgcat ctcccgggga gaagatcact aagtataagt tccatttact tgcattggta
t cagcagaag cttgatttat agggcatcca atctggcttc tggagtccca gtctgggacc
tcttactctc tcacaattgg caccatggag ctactgccag cagggtagta ctataccatt
cacgttcggc aaaa <400> 29 du Val Gn Leu Gn Gn Ser Ay Pro Qu Leu
Val a 151015 S@C33@9A$%E@Uﬁfﬁlﬁ ST - s Ala Ser Ay
TSAI B 22508 BRI SbF Waf CNBE CHPERSTy P GRTOHE s APRD Lys br b
Gkaga&@ggl Motketkgt Wthtdrgut® a3hgtadbctChycchyEcdal €athgiegso Ty40 Asn Asp
Thr Lys Tyr Asn GQu Lys Phe 505560 Lys Ay Lys AIaThr Leu Thr
S%%/gtﬂg%?gLy%ca% 9383 (ICCRYA0THT AL THAR 8‘5"‘7“(‘5‘?‘3’56 f}:?é'tgc'ﬁﬁgt‘?rc Led*®Er Ser Leu
ThicgR€eggald ¢t thABcOergtAt eccad ctydccdidy SYfg8o98tgik@ydays @oo Ay Asn

Ala Cys Asp Thr Ala Thr Cys val Thr His Arg
1 5 10

Ser Arg Ser ggy Gly val val Lys ésn Ash Phe
5

Gly Ser gys Ala phe
5

<210>
<211>
<212>
<213>

<400>

16
37
PRT

16

Human

Leu Ala Gly Leu Leu
15

val Pro Thr asn val
30

Ala Cys Asn Thr Ala Thr Cys val Thr His Arg Leu Ala Gly Leu Leu
1 5 15

10

Page 7

Asp Ay Tyr Tr%G A@n @y Thr Thr Leu Thr 100105110 Val _Ser Ser Al a
TR TITITCIBF PR (FOSTIOGR] ORGHCCPIGS BRRRCARG PR Cagang 1320
agcctgtcecce tgtctccagg aaagtaa 1347
<210> 14
<211> 645
<212> DNA
<213> Artifical
<400> 14
gaaatcgttc tgacccagtc cccggctace ctgtccctgt ccccaggtga acgtgetace 60
ctgtcctgeca aagcttccaa'acgggttacc acctacgttt cctggtacca gcagaaacce 120
ggtcaggcte ctcgtctgct gatctacggt gcttccaace gttacctcgg tatcccaget 180
cgttictccg gttccggttc cggtaccgac ttcaccctga ccatctcctc cctggaaccc 240
gaagacttcg ctgtttacta ctgcagtcag tcctacaact acccctacac cttcggtcag 300
ggtaccaaac tggaaatcaa acgcactgtg gctgcaccat ctgtcttcat cttccctcca 360
tctgatgagc agttgaaatc cggaactgcc tctgttgtgt gccigctgaa taacttctat 420
ccgcgcegagyg ccaaagtaca gtggaaggtyg gataacgccc tccaatccgg taactcccag 480
gagagtgtca cagagcagga cagcaaggac agcacctaca gcctcagcag caccctgace 540
ctgagcaaag cagactacga gaaacacaaa gtctacgect gcgaagtcac ccatcagggc 600
ctgagttctc cagtcacaaa gagcttcaac cgcggtgagt gctaa 645
<210> 15
<211> 37
<212> PRT
<213> Human
<400> 15



115120125 Ay Ser Ala Ala G n Thr Asn Ser
130135140 Lys Ay Tyr
145150155160 Leu Ser
G@n Ser Asp Leu 165170175 Tyr Thr
Ser Thr Trp Pro Ser
Thr Cys Asn Val

PI{ ¥ %'g

Pro Ay 151015 AQu Lys Ile Thr

Val
Ay Ser

L
AT

Al a Ser

ey S g

<210>
<211>
<212>
<213>

<400>

17
37
PRT
Rat

17

Ser Cys Asn
1
Ser Arg Ser

Gly Ser Glu
35

<210>
<211>
<212>
<213>

<400>

18
37
PRT
rat
18

Ser Cys Ash
1

Ser Arg Ser

Met Val Thr Leu Ay Cys Leu
Phe Pro Gu Pro Val Thr Val Thr Trp Asn Ser
Ser Ay Val HS Thr Phe Pro Ala Val Leu
La Ser Ser Ser Val Thr Val Pro Ser
180185190 PC33699A- SEQUENCE-LI ST.txt d u Thr Val
Ala His Pro AIC33EEA-BEYENTErLISFstxfal 195200205 Asp Lys
210> < > 215,<212> PRT <213>
&%Pﬁ;%ﬁ SEeu Hg’pg%%@r%r\éﬁmr Thr Met Al a
Ile Thr Cys Ser Ala Ser Ser
| e 202530 Tyr Leu His Trp Tyr Gn Gn Lys Pro Gy
Leu

eﬁhqv

Thr Ala Thr Cys val Thr His Arg Leu Ala Gly Leu Leu
S 15

ggy Gly val val Lys ?sp Asn Phe val pro Thr Asn val
5

Ala Phe

Thr Ala Thr Cys val Thr His Arg Leu Ala Gly Leu lLeu
5 15

10

Gly

Gly val val Lys Asp Asn Phe val Pro Thr Asn val
20 25 30

Gly Ser Lys Ala Phe
35

<210> 19

<211> 115

<212> PRT

<213> Artifical

<400> 19

Glu val GlIn Leu GIn Gln Ser Gly Pro Glu Leu val Lys Pro Gly Ala

1 S 10 15

Sser val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Ser

20 25 30

val Met His Trp val Lys GIn Lys Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys Tyr Asn Glu Lys Phe

50 55 60
Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr
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354045 Ile Tyr Arg Ala Ser Asn Leu Ala Ser Ay Val Pro Ala Arg Phe
Ser 505560 Gy Ser Ay Ser Ay Thr Ser Tyr Ser Leu Thr Ile @y Thr
Met A u 65707580 Ala Qu Asp Val Ala Thr Tyr Tyr Cys G n Gn Ay Ser
Thr Ile Pro 859095 Phe Thr Phe Ay Ser Ay Thr Lys Leu Qu Ile Lys
Arg Ala Asp Ala 100105110 Ala Pro Thr Val Ser Ile Phe Pro Pro Ser Ser
%# Gn Leu Thr S 115120125’@‘;/97 %EQAB&FES&SW‘CSVaI Cys Phe Leu Asn

Phe Tyr Pro Arg Asp 130135140°1le Asn Val Lys OI'rp Lys Ile Asp Ay
Ser Qu Arg A n Asn Ay Val 145150155160 Leu Asn Ser Trp Thr Asp G n
Adgr Sk LEVSSEASEFSEW Thy Sf-‘yrmSe%SDI\/é%'" 265 VAOTYS BerCGer Thr Leu Thr Leu
Thr Lys Asp AU Tyr Qu Arg Hi O Asn Ser 180185190 Tyr Thr Cys Au A a
Thr Hi's Lys Thr Ser Thr Ser Pro Ile Val Lys 195200205 Ser Phe Asn Arg
Astn @ystGygggg Asn Asp Gly Tyr IE? Gly Gln Gly Thr 126 Leu Thr

val Ser Ser
115

<210> 20

<211> 108
<212> PRT
<213> Artifical

<400> 20
Glu Ile val Leu Thr Gin Ser Pro Thr Thr Met Ala Ala Ser Pro Gly
1 5 10 15

Glu Lys Ile Thr ITe Thr Cys Ser Ala Ser Ser Ser Ile Ser Ser Ile
20 25 30

Tyr Leu ggs Trp Tyr Gln Gln 5%5 Pro Gly Phe Ser Pgo Lys val Leu
4

ITe Tyr Arg Ala Ser Asn Leu Ala Ser Gly val Pro Ala Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr ITe Gly Thr Met Glu
65 70 75 80

Ala Glu Asp val Ala Thr Tyr Tyr Cys Gln Gln Gly Ser Thr Ile Pro
85 20 95

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

<210> 21

<211> §

<212> PRT
<213> Artifical
<400> 21

Ser Ser val Met His
1 5

<210> 22

<211> 17

<212> PRT
<213> Artifical
<400> 22

Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys Tyr Ash Glu Lys Phe Lys
1 5 10 15
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210215 PC33699A- SEQUENCE- LI ST. t xt

<213> Arti
aat gagaagt
agct cagt ga
cttctggata
gcagcct gac
tgﬁpgggcta
gcdgcaccaa
t ct gcggt ct

agaalt gigc
celnagagaa

<210> 31 <211> 648 <212> DNA
<220> <223> Arti <400> 31 gaggtccagc tcctgcaagg cctgggcagg
at ggaact ca aacgat ggct ccatctgtct ggatgcctgg ctgtccagcg
cacccggcca ficial ficial Sequence tgcagcagtc tggacctgag
cacattcact gccttgagtg gattggatat tcaaaggcaa ggccacactg
ct ct gaggac act ggggseabWhgTRRbENGE LETebct ggc ccct ggat ct
tttccctgag gtgtgcacac cttcccagcet ctgtcccctc cagcacctgg
ggt ggacaag ctggtaaagc agctctgtta attaatcctt acttcagaca
ctcacagtct gctgcccaaa ccagtgacag gtcctgcagt cccagcgaga
ctggggcttc tgcactgggt acaat gatgg aatcctccag attactgtgce
ctaactccat tgacctggaa ctgacctcta ccgtcacctg ccagggat

ag%%gamg gaagcagaag tactaagtac cacagcctac aaaagggggt aacgacaccc
g

cXtyic@ét ggat cc cact ct gage caacgt t gcc

<210> 32 <211> 648 <212>

Dfpos21:3> Artifica
§1y Gly Asn Asp Gly Tyr
5

<210>
<211>
<212>
<213>

<400

24
12
PRT

24

Artifical

ier Ala Ser Ser Ser Ile Ser Ser Ile Tgr Leu His
5 1

<210> 25
<«211> 7
<212> PRT
<213>

<400> 25

Artifical

Arg Ala Ser Asn Leu Ala Ser
1 5

<210> 26
<211> 9
<212> PRT
<213>

<400> 26

Artifical

§1n Gln Gly Ser ghr Ile Pro pPhe Thr

<210>
<211>
<212>
<Z213>

<400> 27
gaggtccagc

27
345
DNA

tcctgcaagg
cctgggcagg
aatgagaagt
atggaactca
aacgatggct
<210> 28

<211> 324
<212> DNA

Artifical

tgcagcagtc
cttctggata
gccttgagtg
tcaaaggcaa
gcagcctgac

actggggcca

tggacctgag
cacattcact
gattggatat
ggccacactg
ctctgaggac

aggcactact

ctggtaaagc
agctctgtta
attaatcctt
acttcagaca
tctgcggtct

ctcacagtct

ctagggcttc
tgcactgggt
acaatgatgg
aatcctccag
attactgtgc

Ccctca
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agtgaagatg
gaagcagaag
tactaagtac

cacagcctac

aaaagggggt

60
120
130
240
300
345



<400> 32 gaaattgtgc atcacctgta ccaggattct gctcgcttca gctgaagatg

t cggggacaa ccatccagtg taccccagag ctgaacagtt acattgacca acatcaactt

gt gccagctc cccctaaagt gtggcagtgg ttgccactta agttggaaat agcagttaac

acat caat gt ggact gatca aggacgagta cacccatcgt aagtataagt cttgatttat
gt ct gggacc ctactgccag aaaacgggct atctggaggt caagt ggaag ggacagcaaa
t%[a cgacatf_cailgagcttc t ccat tRCABGI%A g FPUENEchISTetHtact ct ¢ cagggt agt a
g ]gét gt yéct cagt cg att gat ggca gacagcacct aacagctata aacaggaat g

tgmmbt gyt a atctggecttc tcacaattgg ctataccatt caactgtatc tgtgcttctt

gbTpadtyEc at @caTruAt JXgaBlagt gagertoealt gttaagodacampateeay t ggédt ccca
CAGGaL ag%ﬁ%&%&?%&&%ﬁ% (63 082¢5aG L a2 B8l 98] C cagFaccctc

cacClicCa
ccaggattct cccctaaagt cttgatttat agggcatcca atctggecttc tggagtccca 180

gctcgettca gtggcagtgg gtetgggace tocttactete tcacaattgg caccatggag 240
gctgaagatg ttgccactta ctactgccag cagggtagta ctataccatt cacgttcggce 300
tcggggacaa agtiggaaat aaaa 324
<210> 29

<211> 216

<212> PRT

<213> Artifical

<400> 29

Glu val GIn Leu GIn GIn Ser Gly Pro Glu Leu val Lys Pro Gly Ala

1 5 10 15

Ser val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Ser
20 25 30

val Met His Trp val Lys Gln Lys Pro Gly GIn Gly Leu Glu Trp Ile
35 40 45

Gly g5r Ile Asn Pro Tyr ggn Asp Gly Thr Lys E%r Asn Glu Lys Phe

Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr

Met GTu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys
85 90 95

Ala Lys Gly Gly Asn Asp Gly Tyr Trp Gly GIn Gly Thr Thr Leu Thr
100 105 110

val Ser Ser Ala Lys Thr Thr Pro Pro Ser val Tyr Pro Leu Ala Pro
115 120 125

Gly Ser Ala Ala GIn Thr Asn Ser Met val Thr Leu Gly Cys Leu val
130 135 140

Lys Gly Tyr Phe Pro Glu Pro val Thr val Thr Trp Asn Ser Gly Ser
145 150 155 160

Leu Ser Ser Gly val His Thr Phe Pro Ala val Leu Gln Ser Asp Leu
165 170 175

Tyr Thr Leu S$er Ser Ser val Thr val Pro Ser Ser Thr Trp Pro Ser
180 185 190
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Glu Thr val Thr Cys
195

Asp Lys Lys Ile val
210

<210>
<211>
<212>
<213>

<400>

30
215
PRT

Artifical

30

E1u Ile val Leu

Glu

Tyr

Ile

Gly

65

Ala

Phe

Ala

Gly

Ile

145

Leu

Ser

Tyr

Ser

Lys

Leu

Tyr

50

Ser

Glu

Thr

Pro

Asn

Ser

Thr

Phe
210

Ile

His

35

Arg

Gly

Asp

Phe

Thr

115

Ala

val

Ser

Thr

B
Trp
Ala
Ser
val
Gly
val
Ser
Lys
frp
Leu
180

Glu

Arg

Thr

Ile

Tyr

Ser

Gly

Ala

85

Ser

Ser

val

Trp

Thr

165

Thr

Ala

Asn

Asn

Pro

Gln

Thr

Gln

Asn

Thr

70

Thr

Gly

Ile

val

Asp

Leu

Thr

Glu

val

Ser

Cys

Gln

Leu

55

Ser

Tyr

Thr

Phe

Cys

Ile

Gln

Thr

His

215

200

Asp

Pro

Ser

Tyr

Tyr

Lys

Pro

120

Phe

Asp

Asp

Lys

Lys

_PC33699A—SEQUENCE—LIST.tXt
Ala His Pro Ala Ser Ser Thr Lys val

Thr

Ala

25

Pro

Ser

Ser

Cys

Leu

105

Pro

Leu

Gly

Ser

Thr

10

Ser

Gly

Gly

Leu

Gln

90

Glu

Ser

Asn

Ser

Lys

170

Glu

ser

Met

Ser

Phe

val

Thr

75

Gln

Ile

Ser

Asn

Glu

155

Asp

Tyr

Thr

205

Ala Ala
Ser Ile
Ser Pro
45

Pro Ala
60

Ile Gly
Gly Ser
Lys Arg
Glu GlIn

125
Phe Tyr
140
Arg Gln
ser Thr

Glu Arg

ser Pro
205

Page 12

Ser

Ser

30

Lys

Arg

Thr

Thr

Ala

110

Leu

Pro

Asn

Tyr

His

190

Ile

Pro

15

Ser

val

Phe

Met

Ile

95

Asp

Thr

Arg

Gly

Ser

175

Asn

val

Gly

Ile

Leu

Ser

Glu

80

Pro

Ala

Ser

Asp

val

160

Met

Ser

Lys



<210>
<211>
<212>
<213>

<220>
<223>

<400> 31
gaggtccagc

31
648
DNA

tcctgcaagy
cctgggcagg
aatgagaagt
atggaactca
aacgatggct
ccatctgtct
ggatgcctgg
ctgtccagcg
agctcagtga
caccecggeca
<210>
<211>
<212>
<213>

<400> 32
gaaattgtgc

32
648
DNA

atcacctgta
ccaggattct
gctegettea
gctgaagatg
tcggggacaa
ccatccagtyg
taccccagag
ctgaacagtt
acattgacca

acatcaactt

Artificial

tgcagcagtc
cttctggata
gcettgagtg
tcaaaggcaa
gcagcctgac
actggggcca
atccactggc
tcaagggcta
gtgtgcacac
ctgtccccte

gcagcaccaa

Artifical

tcacccagtc
gtgccagctc
cccctaaagt
gtggcagtgg
ttgccactta
agttggaaat
agcagttaac
acatcaatgt
ggactgatca
aggacgagta

cacccatcgt

Artificial Sequence

tggacctgag
cacattcact
gattggatat
ggccacactg
ctctgaggac
aggcactact
ccctggatcet
tttcectgag
cttcccaget
cagcacctgg

ggtggacaag

tccaaccacc
aagtataagt
cttgatttat
gtctgggacc
ctactgccag
aaaacgggct
atctggaggt
caagtggaag
ggacagcaaa
tgaacgacat

caagagcttc

PC33699A-SEQUENCE-LIST. txt

ctggtaaagc
agctctgtta
attaatcctt
acttcagaca
tctgcggtet
ctcacagtct
gctgcccaaa
ccagtgacag
gtcctgcagt
cccagcgaga

aaaattgtgc

atggctgcat
tccatttact
agggcatcca
tcttactctce
cagggtagta
gatgctgcac
gcctcagtceg
attgatggca
gacagcacct
aacagctata

aacaggaatg

ctggggcttc
tgcactgggt
acaatgatgo
aatcctocag
attactgtgc
cctcagccaa
ctaactccat
tgacctyggaa
ctgacctcta
ccgtcacctg

ccagggat

ctcccgggga
tgcattggta
atctggcttc
tcacaattygg
ctataccatt
caactgtatc
tgtgcttctt
gtgaacgaca
acagcatgag
cctgtgaggc
agtgttaa
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agtgaagatg
gaagcagaag
tactaagtac
cacagcctac
aaaagggggt
aacgacaccc
ggtgaccctg
ctctggatee
cactctgage

caacgttgcec

gaagatcact
tcagcagaag
tggagtccca
caccatggag
cacgttcggce
catctteeca
gaacaacttc
aaatggtgtc
cagcaccctc

cactcacaag

60
120
180
240
300
360
420
480
540
600
648

60
120
180
240
300
360
420
480
540
600
648



